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Introduction

Balneotherapy has been defined re-
cently as the use of natural mineral waters,
natural peloids and mud, and natural
sources of different gases (CO., H,S, and
Rn) for medical purposes such as preven-
tion, treatment, and rehabilitation (Gu-
tenbrunner et al. 2010). It can be imple-
mented as head- out immersion in mineral
water; as the application of mud- or peloid-
packs to body regions; as exposure to gas-
es during bathing and by inhalation; or by
drinking mineral water. Balneotherapy can
be administered at spas with a special re-
sort environment and atmosphere, or else-
where (Bender et al. 2005). It is an ancient,
traditional treatment modality used in Eu-
rope and in other parts of the world (Balint
et al. 1993; Konrad 1994) for musculoskel-
etal (Kamioka et al. gynaecological (Zambo
et al. 2008), and dermatological (Brockow
et al. 2007) conditions (psoriasis in par-
ticular), peripheral vascular disease (Pa-
gourelias et al., and many other dis-

orders (Dubois et al. 2010; Fabry et al.
2009). Thermal mineral waters have been
used empirically for the treatment of differ-
ent diseases for centuries. During the last
30 years, a number of controlled trials have
demonstrated the efficacy of balneotherapy
in treating certain diseases. Although the
mode of the action of balneotherapy is still
unclear, its efficacy appears confirmed by
recent reviews (Harzy et al. 2009; Falagas
et al. 2009). Hungary abounds in thermal-
mineral waters; in this regard, it is among
the richest countries in the world. Approxi-
mately 1,300 springs have been registered,
and 800 of these are used for medical pur-
poses. Additional balneotherapy resources
include five healing caves, five different
types of peloid and mud, and post-volcanic
discharges of radon and carbon dioxide
gases (mofettes). The thermal lake of He-
viz (near Lake Balaton in western Hungary)
is the largest of its kind in Europe; its bot-
tom is covered by a special mud, which is
also used for medical purposes.
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Aims of the study

Balneology research in Hungary
started in the nineteenth century; the Hun-
garian Balneological Society was founded
in 1891. The first tap-water-controlled,
double blind trial with balneotherapy treat-
ing rheumatoid arthritis (RA) patients was
performed in Hungary (and published in
Hungarian by Bathory et al. 1981). Another
Hungarian trial of a similar design but on
osteoarthritis(OA) patients was the first trial
to be reported in English (Szucs et al.
1989); it has been followed by a series of
controlled trials published by Hungarian
authors in the international literature. Some
of the Hungarian clinical trials are special-
ised in that their study populations were
recruited from local, ambulatory patients,
their design eliminated the placebo effect of
the spa environment and atmosphere, and
the control subjects were treated with heat-
ed tap water (Szucs et al. 1989; Kovacs
and Bender 2002; Balogh et al. 2005;
Bender et al. 2007; Balint et al. 2007; Zam-
bo et al. 2008; Kulisch et al. 2009; Olah et
al. 2010; Kovacs et al. 2012; Tefner et al.
2012. Recently, Karagulle and Karagulle
(2004), as well as Katz et al. (2012) re-
viewed Turkish and Israeli balneological
trials, so to follow suit, we decided to un-
dertake a systematic review of trials by
Hungarian authors. Our aim was to provide
an overview of Hungarian research into the
field of balneotherapy, including both clini-
cal trials and experimental work to study
the mode of action of different Hungarian
thermal mineral waters. Further, we intend-
ed to conduct a meta-analysis of the stud-
ies meeting predefined criteria. We chose
the relief of pain as the primary outcome
measure, whereas secondary outcome pa-
rameters included improvement of function,
activity level, quality of life, changes in la-
boratory parameters, and the reduction of

analgesic and non  steroid anti-
inflammatory drug (NSAID) requirements.

Materials and methods

Data sources

A review and meta-analysis of ran-
domised controlled trials (RCTs) was con-
ducted according to the Quality of Report-
ing of Meta-analyses (QUOROM) state-
ment (Moher et al. 1999; Clarke 2000).
Two authors independently screened the
Cochrane Library, as well as the PubMed,
Web of Science, Scopus, PED-ro, Web of
Knowledge databases.

Data extraction

The review and meta-analysis was
limited to studies of Hungarian thermal
mineral waters, published by Hungarian
authors in the English-language literature
between 1989 and 2012. We searched the
above-mentioned literature databases us-
ing the following search terms: balneother-
apy, spa therapy, thermal water, mineral
water, radon bath, radon cave, peloid, un-
derwater traction therapy, hydrotherapy.
Two reviewers (T.B. and I.T.) selected clin-
ical trials and extracted their data (study
characteristics and results) independently
of each other, according to a standard set
of criteria. Another investigator (Z.P.) per-
formed the meta-analysis.

Study selection

We identified all articles discussing
hydro- and balneotherapy in Hungary in-
cluding reports of clinical, experimental,
historical, or semantic studies, as well as
letters on the effect of mineral water, radon
baths, or cave and peloid treatment.

Inclusion criteria for review/meta-
analysis

All clinical trials were included in the
systematic review. Studies meeting the fol-
lowing criteria were selected for meta-
analysis: any form of balneotherapy or hy-
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drotherapy administered with or without
any other treatment; randomised controlled
trials comparing balneotherapy with any
alternative intervention; full papers report-
ing Hungarian studies in English; trials car-
ried out in Hungary; studies with at least
one symptom-specific outcome measure,
such as pain, activity, function, quality of
life, or laboratory findings.

Assessment of methodological qual-
ity

The internal validity of the clinical
studies was assessed using the 11-point
van Tulder scale (van Tulder et al. 2003;
Furlan et al. 2009). Each criterion was
scored 1 (if met) or O (if unmet or un-
known). Studies scoring lower than 50 %
were considered ‘low quality’ (7 studies);
those scoring between 50 and 75 % (7
studies) were rated as ‘moderate quality’,
and those over 75 % ‘high quality’ (4 stud-
ies).

and “Hungary™ in
databases: 122 hits

Search: “*balneotherapy™

Mean values and standard devia-
tions (SD), or test statistics were recorded
for each of the nine studies, and effect siz-
es were computed using the standardised
mean difference (SMD) technique. The
SMD is a scale-free measure of the ratio of
the difference in mean outcomes between
the groups to the SD of the outcome in the
study population. The intervention effect
expressed in SMD units is a standardised
value rather than the original unit of meas-
ure. Sample size and effect sizes were
processed with the MedCalc software
package (http://www.medcalc.be) with the
purpose of generating forest plots as
graphical displays of effect size for each
study.

Missing data

Study authors were contacted and
missing data obtained through personal
communication (Fig. 1).

Studies excluded: non-
“clinical studies
(historical, biography.
letters, ‘matters arising’,
methodological,
semantic articles) n=104

h
Systematic Potentially relevant
review stwudies identified and

— screened for retrieval

k 4

Studies excluded:
papers not on
balneoctherapy. n=2

¥

Smdies retrieved for

n=14

more detailed evaluation

¥

» 1O control group, n=2

Studies excluded: no
predefined common

Studies retrieved for

n=13

more detailed evaluation

outcome measures
assessed, n=1

 J

Studies excluded:
outcome measures ot

b,

Studies included in the
meta-analysis by
outcome measures n=92

Y

suited for meta-analysis
{not common} n=4

Fig. 1 — Flowchart of the review and meta-analysis of randomised controlled trial (RCT) stud-
ies Statistical methods
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Results

Systematic review

The literature search identified 122
studies. Among these, we found 18 possi-
bly relevant studies for data retrieval ac-
cording to the initial inclusion criteria (clini-
cal trials) (Szucs et al. 1989; Konrad et al.
1992; Kovacs and Bender 2002; Hollo et al.
2004; Balogh et al. 2005; Bender et al.
2007; Balint et al. 2007; Gaal et al. 2008;
Olah et al. 2008; Zambo et al. 2008; Nagy
et al. 2009a, b; Kulisch et al. 2009; Olah et
al. 2010,2011. Tefner et al. 2012; Horvath
et al. 2012; Kovacs et al. 2012). Data from
1,199 subjects (patients and controls) of
the 18 clinical studies were evaluated.
Dropouts comprised 7.1 % (n = 85) of all
patients, and a single adverse event (an
allergic reaction to sulphur) occurred in on-
ly one study. The main causes of discon-
tinuation were poor compliance and inter-
current disease.

Knee osteoarthritis

Three randomised, double blind,
tap-water-controlled studies were identified,
including the first trial of this kind published
in English (Szucs et al. 1989). Immersion in
thermal mineral water resulted in significant
improvement of the clinical indices, namely
pain [measured with a visual analogue
scale (VAS)] and function [rated with the
Western Ontario and McMaster Univer-
sities (WOMAC) scale] after balneotherapy
(Szucs et al. 1989; Kovacs and Bender
2002; Balint and Szebenyi 1997; Gaal et al.
2008) (Table 1).

Hand osteoarthritis

The two RCTs (one single blind and
one double blind) showed that balneother-
apy is beneficial for patients with hand os-
teoarthritis, in both the short and the long
term. This was confirmed by the improve-
ment of subjective and objective parame-
ters [grip strength, pinch strength, Health
Assessment Questionnaire (HAQ) score,
morning joint stiffness, swollen joint count,
tender joint count, the Short Form-36 (SF-
36), HAQ-DI, Australian/Canadian Hand
Osteoarthritis Index (AUSCAN), and Euro
Qol Group (EQ5D) scores], without ad-

verse events (Kovacs et al. 2012; Horvath
et al. 2012) (Table 2).

Chronic low back pain

One double blind and two single
blind, tap water- controlled studies were
published along with an RCT and a pro-
spective study. The first three studies
showed the beneficial effect of thermal
mineral water compared with tap water.
Both the clinical indices and the quality of
life parameters improved significantly in the
active treatment groups. The use of tap wa-
ter as control is a rarity in the literature on
the evaluation of mineral waters for low
back pain. In a study with 1-year follow-up,
analgesic consumption recorded at the last
visit was significantly lower in the balneo-
therapy group compared to the controls
(Konrad et al. 1992; Balogh et al. 2005;
Gaal et al. 2008; Kulisch et al. 2009; Tefner
et al. 2012) (Table 3).

Underwater traction treatment

Underwater traction (also known as
weight bath therapy) was introduced by the
Hungarian physician, Karoly Moll (Mol
1953) In a controlled study of patients suf-
fering from cervical and lumbar degenera-
tive disc disease, underwater traction re-
duced pain intensity (VAS), increased spi-
nal mobility, and improved the quality of life
(Olah et al. 2008) (Table 4).

Chronic pelvic inflammatory disease

A 3-week course of balneotherapy
was beneficial as an addon intervention in
the management chronic pelvic inflam-
matory disease. The improvement of clini-
cal parameters was significantly greater
with thermal mineral water than with tap
water (Zambo et al. 2008) (Table 5).

Physiological effects

Effect of radon baths on the endo-
crine system In Hungary, some mineral wa-
ters contain small amounts of radon, which
had no significant effect on endocrine pa-
rameters. According to another study, ra-
don speleotherapy had a minor influence
on the endocrine system in patients suffer-
ing from chronic lung disease (Nagy et al.
20094, b) (Table 6).
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Effects on inflammatory and meta-
bolic indices Four studie investigated
changes in inflammatory and metabolic in-
dices One controlled study found that min-
eral water had a mor beneficial effect on
antioxidant status than tap water. | hyper-
tensive patients, the differences between
baseline an post-treatment HbA1C levels
were more pronounced in th balneotherapy
group than in the controls. The C-reactiv
protein levels in hypertensive patients de-
creased significant ly after balneotherapy.
In a study of patients with psoriasis no
change of beta-endorphin levels could be
detected durin balneo-phototherapy (Hollo
et al. 2004; Bender et al. 2007; Olah et al.
2010, 2011) (Table 7)

Meta-analysis

Of the 18 clinical trials, 9 were ex-
cluded; 2 studie lacked a proper control
group (Gaal et al. 2008; Holli et al. 2004); 1
study measured the effect of underwate
traction and not that of balneotherapy (Olah
et al 2008). One additional study evaluated
radon cave ther apy and not balneotherapy
(Nagy et al. 2009a, b). Following a more
detailed review of these provisionall select-
ed articles, a further five papers were ex-
cluded for the following reasons: one study
lacked a relevant common endpoint (Szucs
et al. 1989), and diverse outcome
measures were assessed in at least four
studies (Bender et al. 2007; Nagy et al.
2009a, b; Olah et al. 2010, 2011). Only
studies with a symptom-specific outcome
measure evaluated in at least four studies
were selected. In the end, nine studies ful-
filled the inclusion criteria for meta-analysis
(Konrad et al. 1992; Kovacs and Bender
2002; Balogh et al. 2005; Balint et al. 2007,
Zambo et al. 2008; Kulisch et al. 2009;
Horvath et al. 2012; Tefner et al. 2012; Ko-

vacs et al. 2012). In view of the inclusion
criteria, we selected “pain at rest” and “pain
on loading” (both measured by VAS), be-
cause these were assessed in four and
nine trials, respectively. If the paper did not
specify what kind of pain was measured,
we contacted the authors for clarification.
We found that “pain on loading” improved
significantly in seven out of the nine studies
(Fig. 2). In this metaanalysis, the overall
improvement of “pain on loading” was
about 70-80 % (SMD 0.747, 95 % CI 0.931
to - 0.563, fixed effect; SMD 0.783, 95 % CI
1.144 to 0.422, random effect). “Pain at
rest” improved in three out of four studies
(Fig. 3); overall improvement was about
70% (SMD 0.715, 95 % CI 0.998-0.433,
random effect, SMD 0.715, 95 % CI 0.998-
0.433 fixed affect). Using summarised
analysis, the aggregate improvement of
“pain on loading” and of “pain at rest” was
significant. The heterogeneity test was sig-
nificant for “pain on loading”. In seven tri-
als, “pain on loading” improved significantly
relative to the control group treated with
heated tap water (Konrad et al. 1992; Ko-
vacs and Bender 2002; Balint et al. 2007;
Zambo et al. 2008; Horvath et al. 2012;
Tefner et al. 2012; Kovacs et al. 2012).
However, in the remaining two trials, the
improvement of “pain on loading” was sig-
nificant also in the tap water group (Balogh
et al. 2005; Kulisch et al. 2009). This find-
ing may be explained by the cumulative
soothing effect of warm water and con-
comitant interventions (such as electro-
therapy). In these two studies, additional
parameters, namely muscle spasm (meas-
ured by a manual method) and quality of
life improved significantly in patients treat-
ed with thermal mineral water, as com-
pared with the controls.
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Meta-analysis

Tefner IK et al. <
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Konrad K et al.
Kovécs | et al, 2

Zambé L et al. O
Horvath K et al,
Balint GP et al.
Balogh Z et al.

Kovécs C et al. o
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Fig. 2 Visual analogue scale (VAS) intensity of pain on loading

Meta-analysis
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Fig. 3 VAS mtensity of pain at rest
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Discussion

In Hungary, balneotherapy has long
been used as a traditional treatment, for
the country is rich in thermal mineral wa-
ters. The majority of the published papers
focus on balneotherapy for musculoskeletal
disorders, although an increasing number
of publications report its application in other
clinical fields. Additional applications in-
clude inhalation treatment for laryngeal
diseases and oncology rehabilitation pro-
grams, whereas the drug sparing effect of
balneotherapy can be utilized in psychiatry
(Dubois et al. 2010). Furthermore, it is use-
ful in cardiovascular rehabilitation, espe-
cially because of the positive haemorheo-
logical effects of natural carbonated miner-
al water (Pagourelias et al. 2011). In the
international medical literature, Kamioka et
al. (2010) reviewed hydro- and balneother-
apy papers published between 1990 and
2008. The authors could not draw any con-
clusions regarding balneotherapy, because
of the diversity of outcome measures, the
lack of proper control groups, and poor
study design. Falagas et al. (2009) re-
viewed balneotherapy studies excluding
hydrotherapy trials. They selected 29 RCTs
of 1,720 patients; 8 of these evaluated bal-
neotherapy in osteoarthritis, 4 in fiboromyal-
gia, 4 in ankylosing spondylitis, 4 in rheu-
matoid arthritis, 3 each in psoriatic arthritis
and chronic low back pain, and 1 in Parkin-
son’s disease. In 17 trials, pain decreased
significantly compared to the control group,
whereas in 8 trials there was no difference.
The analgesic effect of balneotherapy last-
ed for 3 months in 9 studies of longer dura-
tion. In their metaanalysis of studies evalu-
ating balneotherapy in osteoarthritis (in-
cluding the study by Kovacs and Bender
2002), Verhagen et al. (2008) found only a
few well-designed trials using appropriate
statistical methods. The authors concluded
that the effect of balneotherapy is “unprov-

en” and called for additional well-designed
studies. The systematic review by Forestier
and Franfon (2008) led to similar conclu-
sions regarding balneotherapy trials of
knee osteoarthritis. The small number of
included patients and the poor methodolo-
gy precluded any conclusions regarding the
decrease of pain, improvement of function
and quality of life following balneotherapy
of patients with osteoarthritis of the knee.
Harzy et al. (2009) reviewed 9 RCTs eval-
uating the balneotherapy of knee osteoar-
thritis. They found that pain measured by
VAS decreased significantly for 8-12 weeks
in six RCTs and for 20-24 weeks in two
RCTs; articular function also improved sig-
nificantly over the longer term. Recently,
Forestier et al. (2010) published a multicen-
ter

RCT (conducted at three study
sites) of 382 patients with knee joint osteo-
arthritis. The active group was treated with
baths in thermal mineral water for 18 days
in addition to massage, underwater mas-
sage, and mud packing. The control group
received drugs and exercised. Balneother-
apy was significantly superior in improving
pain and joint function as measured by
WOMAC, even after 6 months of follow-up.
Pittler et al. (2006) published their meta-
analysis of 5 RCTs (of 580 patients) ap-
praising the effect of balneotherapy in
chronic back pain. Active treatment com-
prised complex balneotherapy in 5 RCTSs,
but only immersion in thermal mineral wa-
ter in one RCT. The controls—patients on
the waiting list for balneotherapy—received
drugs and exercised. The author rated the
results as “encouraging” regarding the de-
crease of pain, and emphasised the need
for further research. Since 2005, three tap
water-controlled RCTs, all by Hungarian
authors, have evaluated the effect of bal-
neotherapy on back pain (Tefner et al.
2012; Kulisch et al. 2009; Balogh et al.
2005). The physical effect of temperature,
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buoyancy, and hydrostatic pressure, etc.
during balneo- and hydrotherapy are well-
established (Sramek et al. 2000). The
chemical effects of balneotherapy, such as
the absorption of minerals through the skin,
is scarcely documented (Shani et al. 1985).
The mode of action of thermal-mineral wa-
ter treatment has been discussed in sever-
al papers, of which the work of Fioravanti et
al. (2011) provides the most comprehen-
sive overview. Only two countries—Turkey
and Israel—have reviewed domestic bal-
neotherapy research. Karagulle and Kara-
gulle (2004) analysed 15 papers on studies
evaluating the treatment of various muscu-
loskeletal diseases at eight Turkish spa re-
sorts. One of these studies examined the
effect of mud pack treatment, whereas the
others appraised that of bathing in thermal
mineral water. The analgesic effect was
significant in all balneotherapy trials. Katz
et al. (2012) reviewed the research focused
on Dead Sea balneo- and climatotherapy.
Bathing in Dead Sea water and the expo-
sure to UV radiation has a beneficial effect
on psoriasis. Dead Sea balneo- and clima-
totherapy decreases pain, improves joint
function and quality of life in rheumatoid
arthritis, in ankylosing spondylitis, as well
as in psoriatic arthritis and in osteoarthritis.
Dead Sea balneotherapy did not increase
blood pressure, as shown by ambulatory
blood pressure monitoring (ABPM). Alt-
hough our selection criteria identified only
18 Hungarian studies, all the remaining
Hungarian papers, letters, and methodolo-
gy publications appeared in important in-
ternational journals (Balint and Szebenyi
1997; Bender et al. 2001, 2002; Somlai et
al. 2007; Gerencser et al. 2010; Varga
2011; Kavasi et al. 2011a, b; Varga 2012;
Szendi et al. 2012). The Hungarian study of
underwater traction (“weight-bath”) con-
firmed earlier biomechanical findings (Ku-
rutz and Bender 2010).

Based on the numerous Hungarian
and non-Hungarian tap water-controlled
studies, we can state that thermal mineral
water alleviates pain caused by different
musculoskeletal diseases regardless of the
qualitative and quantitative composition of
mineral water. This finding may suggest
that the minerals might act on cutaneous
nerve endings, and thereby achieve long-
lasting gate control; experimental skin bi-
opsy studies could answer this question.
The first tap water-controlled trial studying
the effect of balneotherapy in chronic in-
flammatory gynaecological diseases was
published by Hungarian authors. There are
additional Hungarian studies about the ef-
fect of balneotherapy on the antioxidant
system, as well as on inflammatory and
metabolic parameters, which have been
shown to remain normal even in patients
with hypertension and obesity. The effects
of exposure to radon in caves and in min-
eral water on some endocrine parameters
were also studied. The Hungarian study of
vertical underwater traction (weight bath—a
balneotherapy modality introduced in the
1950s) was the first in the literature to
demonstrate the clinical efficacy of this
treatment in cervical and lumbar disc dis-
ease under controlled study conditions. We
are aware, however, that only well-
designed and implemented trials can prove
or refute the efficacy of balneotherapy.
Hungarian authors were the first to use
balneotherapy with heated tap water as
placebo control in a double-blind controlled
study. This was possible because most of
the Hungarian thermal mineral waters do
not have a characteristic smell, and their
colour can be imitated when necessary.
Hungarian authors have aspired to conduct
trials under ordinary, non-spa conditions, in
local, ambulatory patients, keeping them in
their everyday environment. The abun-
dance of thermal springs in Hungary made
it possible to realise this ambition.
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Limitations of the study

Several of the included studies had
small patient populations, and their out-
come measures were heterogeneous. The
studies were diverse in terms of the type,
intensity, and duration of treatments, as
well as in regard of the methodology and
timing of clinical assessments. The lack of
sponsors is a serious problem even for
well-designed trials. The selection of a
suitable control group may be difficult, and
the blinded use of tap water is often impos-
sible. Accordingly, and as shown by van
Tulder scores, studies performed 10-20
years ago were of poor quality. In the last
10 years, the design and implementation of
RCTs conforms to consensus guidelines.
The only common feature of the analysed
studies was their primary outcome meas-
ure; between-study heterogeneity and
methodological flaws prevented the analy-
sis of their secondary endpoints. Occa-
sionally, the type of pain (i.e. pain at rest, at
loading or on weight bearing) was ascer-
tained by personal communication with the
authors, and not from the information pre-
sented in the results section of the papers.

Publication bias

Only studies published in English
were included. Therefore, a number of re-
ports in Hungarian—including that of the
first double-blind, tap water-controlled
study of balneotherapy in rheumatoid ar-
thritis—were disregarded.

Conclusion

Our review and the meta-analysis of
nine articles appear to confirm that the
studied Hungarian thermal mineral waters
significantly reduce pain in degenerative
joint and spinal disease, as well as osteoar-
thritis of the hand and knee, and that they
also alleviate chronic low back pain.
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NEOTHERAPY IN HUNGARY — A SYS-
TEMATIC REVIEW AND META-ANALYSIS
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P. Geher?s, |. K. Tefner®

Polyclinic of the Hospitaller Brothers of St.
John of God, Budapest, Hungary;
’Department of Physiotherapy, University
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Hungary; SNational Institute of Rheumatol-
ogy and Physiotherapy, Budapest, Hunga-
ry; 63rd Department of Internal Medicine,
Faculty of Medicine, Semmelweis Universi-
ty, Budapest, Hungary; "Jozsefvaros Health
Care Services, Budapest, Hungary

Balneotherapy is appreciated as a
traditional treatment modality in medicine.
Hungary is rich in thermal mineral waters.
Balneotherapy has been in extensive use
for centuries and its effects have been
studied in detail. Here, we present a sys-
tematic review and meta-analysis of clinical
trials conducted with Hungarian thermal
mineral waters, the findings of which have
been published by Hungarian authors in
English. The 122 studies identified in dif-
ferent databases include 18 clinical trials.
Five of these evaluated the effect of hydro-
and balneotherapy on chronic low back
pain, four on osteoarthritis of the knee, and
two on osteoarthritis of the hand. One of
the remaining seven trials evaluated balne-
otherapy in chronic inflammatory pelvic
diseases, while six studies explored its ef-
fect on various laboratory parameters. Out
of the 18 studies, 9 met the predefined cri-
teria for meta-analysis. The results con-
firmed the beneficial effect of balneothera-
py on pain with weight bearing and at rest
in patients with degenerative joint and spi-
nal diseases. A similar effect has been
found in chronic pelvic inflammatory dis-
ease. The review also revealed that balne-
otherapy has some beneficial effects on
antioxidant status, and on metabolic and
inflammatory parameters. Based on the
results, we conclude that balneotherapy
with Hungarian thermal-mineral waters is
an effective remedy for lower back pain, as
well as for knee and hand osteoarthritis.

Keywords: Balneotherapy, Spa
treatment, Hydrotherapy, Hungary

NOKA3ATEJIbHAA TAPO- N BAIb-
HEOTEPAINNA B BEHIPUIA: OB30P
N META-AHAJTNS

T. beHoep'?, [Ox. banuHm?®, 3. lNpoxacka*,
P. l'eep'®, N. K. TegpHep®

MonnknuHuka bpaTbeB rocnuTanbepoB
Cs. [IxoHa; 2oTaeneHve umanotepanum
yHuBepcuteta r. Cerea, Benrpus;
SMegumumMHcKas wkona yHusepcuteta Ce-
mMenbBenc, r. byganewT, BeHrpus;
4‘HaumoHanbHbIA UHCTUTYT peBMaTONormmn
n omsmoTtepanuu, r. byganewT, BeHrpus;
53-e oTAeneHne BHYTPEeHHeN MeanLnHbI,
MeauuMHCKUIN dbakynbTeT YHMBEpCUTETA
CemenbBenc, r. byganewr, BeHrpus;
SmeauumMHCKIUI NyHKT Moxeddasep, r. By-
panewT, BeHrpua

BanbHeoTepanus OTHOCUTCA K Tpa-
OVLMOHHBIM MeToaaM nedveHnsa. BeHrpus -
370 cTpaHa, 6oratad TepManbHbIMU MUHE-
panbHbIMW Bogamu. banbHeoTepanua Lwiun-
POKO MCMOMb30OBanach 34eCb Ha MpOTsKe-
HUM cToneTum n ee 3PEKTUBHOCTL [e-
TanbHO M3y4vyeHa. Hactoswaa paboTa
npegcraenser cobon  cucteMaTuyeckun
0030p M MeTa-aHanm3 KIIMHUYECKNX uccne-
AOBaHWN, BbINOSIHEHHbBIX C MCMNOJSIb30BaHMU-
€M BEHrepCcKnx TepmarsibHbIX MUHEpPanbHbIX
BOA W ONyONMKOBaHHbLIX aBTOpaMX Ha aH-
rMUACKOM a3blke. B pasnuyHbix 6a3ax aaH-
HbIX ObINIO HanaeHo 122 nccnegoBaHus, U3
KoTopbiX 18 ObIIM KNMHWYECKMMU. B nsTu
M3 HUX OLeHMBanun BNUSHWE T[UOAPO- U
GanbHeoTepanMm Ha XpOHU4YecCKyto Gonb B
HWKHUX OTAeNiax CMUHbl, B YEeTbipeX — Ha
OCTeoapTpuUT KoneHa v aese paboTbl — OT-
cTeoapTpuT pykn. B ogHon pabote oueHu-
Banu apdekt banbHeoTEPaANUK B NeHeHUn
XPOHMYECKOro BOCMNaneHnsa Tas3oBblX opra-
HOB, a elle wecTb paboT wmccnegosanu
BNUAHMe GanbHeoTepanuu Ha pasfnunyHble
nabopaTopHble nokasatenn. 9 u3 18 uc-
crnefoBaHUM OTBeYanu Kputepusm MeTa-
aHanusa. [lonyyeHHble pesynbTaTbl NOA-
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TBEPAUNN NONOXUTENbHBIN 3dhdekT Banb-
HeoTepanuu Ha 60neBon CUHOPOM y Nauu-
€HTOB C M3ObITOMHBIM BEcOM, ereHepa-
TMBHbIMW M3MEHEHUsIMU CycTaBoB U 3abo-
neBaHMUsIMM MO3BOHOYHUKA. AHANOMMYHbIN
a(phekT nmen MecTo 1 Npu NeYeHnn Xxpo-
HUYeCKNX BocnanutenbHbIX 3aboneBaHun
TasoBbIX OpraHoB. bbiNo Takke ycTaHOB-
neHo, 4to GanbHeoTepanuss umeeT NOno-
XUTEnNbHOE BIMSHWE Ha aHTUOKCUOAHTHbIN
n mMeTtabonuyeckun ctatyc U napameTpbl
BOocnaneHua. Ha oCHoBaHWWM MNOMyYeHHbIX
pe3ynbTaToB, aBTOpPbl caenanu BblBOA O
TOM, YTO BEHrepckme TepmaribHble MuHe-
panbHble BOAbl NpeacTaBnAwT cobon ag-
dekTuBHOE CpeacTBo And neveHmss 6onu B
HWXHUX OTAEenax ChnuHbl, a Takke OCTeo-
apTpo3a KONEeHHOro cyctaBa 1 pyKu.

KniouyeBble cnoBa: 6GanbHeoTepa-
nusa, Cl1A-neyeHune, rmgportepanus, Beh-
rpus.

JOKA3O0BA I aPO- | BAIIbHEOTEPATIA
B YIOPLWMWHI:
ornAag 1| META-AHANI3

T. bendep'?, [x. baniHm®, 3. lpoxacka®,
P. leep's, I. K. TechHep®

Monikninika BpaTie rocnitan’epis C..
IlxoHa; 2BigaineHHs gisioTepanii yHiBep-
cutety M. Cereq, YropwimHa; 3meguyHa
wkona yHisepcutety CemenbBenc,

M. ByganewT, YropwuHa; “HauioHanbHuii
IHCTUTYT peBmaTonorii i disioTepanit,

M. ByganewT, YropwuHa; °3-€ BigaineHHs
BHYTPILUHBOT MeaMLUMHU, MeaudHniA haky-
nbTeT yHiBepcuTeTy CemenbBenc, M. by-
AanewT, YropwuHa; © MeanyHmin nyHKT
WNoxeddasep, m. ByaanewT, YropluHa

banbHeoTepania € TpaguuinHUMm
MeOUYHMM METOAOM IiKyBaHHS. YropLimHa
- e KpaiHa, sika 6arata TepManbHUMU Mi-
HepanbHUMK Bogamu. banbHeoTepanis
LUMPOKO BUKOPUCTOBYBAracsa TyT NPOTArom
CTOpiY i i epeKTMBHICTb AeTanbHO BMBYeE-

Ha. [laHa poboTa npeactaBnsde cucrtema-
TUYHUI OorNa4 i MeTa-aHani3 KniHiYHUX Oo-
CNnigXeHb, BUKOHAHUX 3 BUKOPUCTAHHSM
YropCbKUX TepMaribHUX MiHepanbHUX BOA i
ony6rnikoBaHWX aBTOpaMu  aHrNiNCbKO
MOBO. Y pi3Hux 6a3ax gaHux 6yno 3Ham-
AeHo 122 pocnigXeHHs, 3 dkux 18 Gynu
KMNbIHIYHUMK. Y N'STbOX 3 HUX OLiHIOBaNu
BNAMB rigpo- i 6anbHeoTepanii Ha XPOHiy-
HUIA BinNb y HWKHIX Bigainax CnuHW, y 4oTu-
PbOX — HA OCTEOAPTPUT KoriHa i ABi poboTH
— OTCTE0apTpUT pykn. B ogHin poboTi oui-
HioBanu edekt 6anbHeoTepanii B NikyBaHHI
XPOHIYHOrO 3ananeHHs Ta3oBMX OpraHis, a
e wicTb pobiT gocnigxkysanu Bnnve 6a-
nbHeoTepanii Ha pi3Hi NabopaTopHi nokas-
HUKN. 9 i3 18 pgocnigkeHb Bignosiganu
Kputepiam meTa-aHanidy. OTpumaHi pe-
3ynbTatv NiATBEPAUNU NO3UTUBHUIA edekT
GanbHeoTepanii Ha GONbOBUA CUMHOPOM Yy
nauieHTiB 3 HaaMLLKOBOK Barow, AereHe-
paTMBHMUMK 3MiHaMK cyrnobiB i 3axBopto-
BaHHsAMW xpebTa. AHanoriyHun edexkT maB
Micue i Npy NikyBaHHI XPOHIYHMX 3anasnbHUX
3axBOplOBaHb Ta3oBUX opraHiB. byno Ta-
KOXX BCTaHOBMEHO, WO 6GanbHeoTepanis
Ma€ MO3UTUBHUIA BMNIIMB Ha aHTUOKCUAAHT-
HUA | meTaboniyHun cTatyc i napameTpu
3ananeHHa. Ha nigcTtasi oTpymaHux pe-
3ynbTaTiB, aBTopu 3pobunn BUCHOBOK, LLO
YropcbKi TepmanbHi MiHepanbHi BoAM €
edeKTMBHMM 3acobom angd nikyBaHHs Goni
B HMXKHIX Bigdinax CrvHM, a TakoX ocTeoa-
PTPO3Y KOMNIHHOIO Cyrroby i pyku.

Kniwou4oBi cnoBa: 6anbHeoTepanis,
CIMA-nikyBaHHs, rigpoTepanis, YropLimHa.

BnepBble noctynuna B penakumio
31.10.2013 r. PekomeHgoBaHa K ne4vaTtu
Ha 3acedaHUn pedakuMOHHOW Konnermu
nocne peLeH3npoBaHus.
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