There are no incurable diseases - only incurable people who lack wisdom to
understand the laws of nature and the will of the self-discipline to take
advantage of all the benefits of natural forces Kenneth Jeffrey | '
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Health- Holistic and integral approach

« WHO definition of Health

» Health is a state of complete physical, mental and social well-being
and not merely the absence of disease or infirmity. 1948
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O Endekrininés, mitybos ir mediagy apykaitos lgos ! Endocrine, nutritional and metabolic diseases
O Hervy sistemos ligos | Discazes of the nerv ous system

Krauj otakos sistemos ligos | Diseases of the circulatory system

O Kvépavimo sistemos ligos | Diseases of the respiratory system

B Virgkinimo sistemos ligos / Diseases of the digestive system

B Odosir poodiio ligos [ Diseazes of the skin and subcutaneous tissie

Jungiamoj o audinio ir skeleto-raumeny sistemos ligos / Dissasses of the musculoskeletal system and connective tissue
Urogenktalinés sistemos ligos f Diseases of the genitourinary system

Traumos ir apsinuodi imai [ Injury and poisoning




Balneotherapy

- the therapeutic use of balneological agents
(mineral and thermal waters, muds and gases);

* usually through water or gas (not so often) immersion of
part or all of the body,

 through mud applications (total or local baths or packs or
even tampons),

* through drinking mineral and thermal water,

* through inhaling the vaporized or dispersed mineral and
thermal water



History of balneotherapy

 Asian archeological findings show that the mineral water
bathing has been used already in Bronze Age, 5000
years ago.

« Dogo Onsen exceeding 3000 years in Japan.

* The use of spring and thermal water for health also dates
back to ancient times in the main land of Turkey i.e.
Anatolia (Asia Minor).

 There are remains of bath in Palace of Knossos, Greece

(1700 pr.me), bathing exists in legends (the goddess Artemis,
with nymphs, Hercules with the Centaurs)




Mechanism of action of mineral baths

« Combination of mechanical, thermal and
chemical effects .

* Environmental change
* A non-competitive atmosphere
* Absence of work duties ]

Psychological effect

—

Balneological Symposium



“Hot Water Immersion” in Balneotherapy and Hydrotherapy

Effects

Thermal effects; analgesic, muscle relaxation,
peripheric vasodilation, anti-inflammatory,
release of 3 endorphin

Cardiovascular and urinary effects; central blood
redistribution, ANF secretion, diuresis

Mechanical relaxation, join mobility; ability to
float, easily lying position

Resistance of motion through water
(during walking and exercising)




Specific Chemical Ingredients

min 1g/l total mineralization, min mineral concentration (Na, Br, F, I, S, K, Mg, Fe,etc), gases (CO2, H2S,etc)

Sulfur (S%) 1mg/L

Radon (%?°Rn) 666Bq/L (a-particle)

Na* 500mg/L

Causes biologic effects: immunomodulatory, peripheral vasodilatation, realise
of beta endorphins, anti-inflammatory, anti-algic

Not completely understood

“NICE” systems; Neuro-Immuno-Cutaneous-Endocrine




Effects of minerals on the organism

Na: strengthens the system of metabolism; reduces symptoms of arthritis;

K: soothes and has anti-allergenic properties; normalize heart rhythm, helps reduce blood

Bressure, helping to eliminate toxins, improves skin condition; K+Mg+Ca: strengthens the water
alance of the body causing stimulation of the kidneys.

Ca: Relieves swelling and strengthens bones.

Mg: strengthens the protection of the organism, preventing atherosclerosis, reducing the

concentration of cholesterol in the vessel wall; helps in maintaining normal heart rhythm,

converting blood sugar into energy, maintains muscle tissue and hormone levels;

Si strengthens the bones, immune system, restore the nerves, mucous membranes, hair, nails, a
positive effect in treating acne and migraine;

Cl benefit the musculoskeletal system;

Fe improves the quality of the blood, increases resistance to stress and disease, warn fatigue,
improves skin tone;

Mn nourish the nerves and brain, causes fat and cholesterol breakdown;

SO4 removes toxins, improves bone, hair, nails, joint fluid, spinal vertebral disc condition, anti-
inflammatory effect;

B-increases muscle mass, stimulates brain activity and strengthens bones.



Human skin

The area of skin in
adultsis 1.5-2.3 m 2,
and the weight of the
skin — 15%

of the total

weight of the person.




Water immersion
to chest or higher

Increased
hydrostatic
pressure
D -

Venocus Lymphatic
compression compression

( Central

blood volume
increases I

Atrial pressure Pulmonary
rises arterial pressure
rises

Cardiac volume
increases

Stroke volume
increases

Cardiac output
increases

Physiological changes
in the cardiovascular
system during bathing

Becker BE, Cole AJ, Aquatic Rehabilitation, from
Rehabilitation Medicine 1998, Raven Press



Respiratory changes (challenge) during

Head Out Water Immersion

G Central Blood VolumD G Chest Wall Pressure ) GAbdominal compressioD
6 Pulmona;:Iy vessel ﬁll) G Chest Clr;umference ) G Diaphragrr; height j
C+ Diffusion capac1ty) C 4 Airway resistance ) C+ Lung volume & vc)
— (4 i o) (s s

+ Work of breathing 60%




Source: Heartland Rehabilitation Services, Maumee, OH.
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Metabolic changes by balneotherapy

 Free Radicals

 Hormones (Increase in ANP, decrease in Renin-Activity, decrease in Aldosteron
Production, decrease in Anti-Diuretic Hormone, increase in Dopamine, ACTH- 1
or | (cortisol increase, unchanged or decrease), Beta-endorphin 1, Growth
Hormone 1, Norepinephrine 1, Prolactin 1)

e Lipids
e Others



etabolic changes in balneotherapy

Effects on cytokines: TNF-a,IL-1a IL-1B,IL-6, IFN-y , IL-2, IL-4, EGF, T ==
Effects on prostaglandins: PGE, Leukotriene; LTB, PGF,a

Effects on cells populations: Langerhanso, T- ir B-, CD4+, CD4- CD8+, CD8 cells
Effect on CRP, haptoglobulin, substancy P

Effect on matrix metalloproteases: MMP-1, MMP-2, MMP-3, MMP-8, MMP-9

May stimulate secretion of opioids

M. Olah, etc. (2011). CRP |, HbA1C/|,, N proANPand cystatin, HDL?, beta-2-microglobulin|.

B. Kloesch’(2010) : H,S transiently blocks IL-6 expression in rheumatoid arthritic fibroblast-like synoviocytes and
deactivates p44/42 mitogen-activated protein kinase.

HN Aksoy ,etc (2006). The Effect of Balneotherapy on Oxidant-Antioxidant Systems in Primary Osteoarthritis.
M.Karagulle et etc. (2006). Anti-oxidant status in patients with Rheumatoid Arthritis after Spa Therapy .

Cozzi (2004): | TNF-a, IL-1B; pl.:NO {, MPO !, Leukotriene B4 |, PGE,

T.Bender(2007): | activity of catalase, superoxyd dysmutase, glutathione perxydase (after 10 procedures).

D. Marazziti (2007): SERT modification, affinity to SERT.

Bellometti (2005): MMP-3 4, MMP 8,9 1
Bellometti (2000): se NO |, se MPO |, se GSH peroxidase level




Mud Pack Therapy and Thermal Bath in
Rheumatoid Arthritis

> (2000): se NO |, se MPO |, se GSH-peroxidase level -

-37 Rheumatoid arthritis patients- mud bath treatment (20’,45°C, daily)
< bath (20’ 38°C, daily)

Background: NO (nitric-oxid):
- produced by chondrocytes, fibroblasts, endothel cells affected by

Degradation pro-inflammatory cytokines (eg.: TNF-c; IL-15);
of articular inhibits collagen and proteoglycan synthesis;
cartilage activates MMP-s;

- induces apoptosis.

-se nitrate (>18,6 umol/l), nitrite (>1,7 umol/l) concentrations are higher in RA than
in healthy controls (p<0.07).
-in active RA the serum level of nitrate and nitrite are higher than

in remission (p<0.01).
(Y Ersoy Ann Rheum Dis 2002)



Mud Pack Therapy and Thermal Bath in
Rheumatoid Arthritis

(2004): Lewis rat adjuvant-arthritis (subplantar FCA inj.)

l

macrophage activation T, pro-inflammatory cytokines T

expansion of autoreactive T-and B-cells

+

mud (75 min; 40-42°C)- thermal bath (70 min, 37-38°C)

£
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Mud Pack Therapy and Thermal Bath in
Rheumatoid Arthritis

Thermal effect Minerals
(trace elements)

Muscle-tone

Neuroendocrine{ system Antiinflammatory effect
ety B-endorphine, AGTH, - Reduction of objective and subjective
Pain intensity ol indices

[| (Jezova 1985)

Change of some cytokines/

(Bender )

1 biochemical marker‘s levels

Skin microcirculation T

pl.:NO J, MPO /,

IGF-1 T (Bellometti 1998) TNF-a J, IL-1B J (Bellometti 1997)
PGE, V (Bellometti 1998)

Leukotriene B4

|

— Hydromechanical effect —> Tissue compresses 7n ?

Trace elements?



Efficacy of balneotherapy in OA - |

NFaa* TNF oS ***

1A IL-1 W ***
IGF-1 & ***

RP & * ** MMP-3 J, MMP 8,9 7****

aptoglobulin & *,**

*

Tatuncu ZN, Turan M, Barut A: Changes in TNF a plasma levels in osteoarthritic patients under balneotherapy
with acratotermal water. Phys Rehab Kur Med 1996;6:80-82

Turan M :Wirkungen der Balneotherapie auf die Akute-Phase-Reaction. IV.Deutsch-Tlrkischer Artzekongress
Balneologie und Klimatologie, izmir, Ttirkie 2000, Kongressbuch: 39-41

Bellometti S, Giannini S, Sartori L, Crepaldi G: Cytokine levels in osteoarthrosis patients undergoing mud bath
therapy. Int J Clin Pharmacol Res. 1997;17(4):149-53

* %%

****Bellometti (2005)

IIl. Hungarian — Turkish
Balneological Symposium




Therapeutic Effectiveness

Rheumatoid
Arthritis

Thermomineral
Balneotherapy

Knee
Osteoarthritis

Low back pain

T

Fibromyalgia

T

T




Balneotherapy- art of healing with water. Sources.




Lithuania heat flow map (mW/m2).
Red points - drillings
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Mineral content in different sources of water (mg/L)

Minerals | Geoterma| Dead Sea av' River? Wairakei, Lintong, Terma Karaali, Pagosa EU/USA?®
1 1,5 km . Bania, Turkey Springs,
sea NZ China  akow USA

>150

Ca 8990 17600 400 15 17.5 33.9 193.4 110,22

SO4 1330 470 2650 6.7 25 277.2 665 38.33 1400 >200

John W. Lund, GHC BULLETIN, SEPTEMBER 2000," XllI-Water-A-Geothermal-12 pagal EU(2009) ir JAV spa kriterijus 3
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Biomedical research
"Stress and fatigue in maritime workers and
opportunities for its reduction”

« Objective for balneotherapy: To evaluate effects of geothermal water bath on
human well-being and cardiovascular, respiratory and musculoskeletal
systems.




Study Diagram

201 seafarers, 151 other shore staff

3. month measurements

Balneotherapy \ ‘ Music therapy \ ‘ No treatment |
age 47 years !25-64!, BMI 27 !20.8-33.3!. \
system problems, 14% of respiratory system, 20% - digestive

Baths in Seamens HCC
= e & system, 13% - kidneys problems, 10% skin diseases, 4% DM.
16% had an allergic history, 60% were taking medication (29% -
) anti-hypertensive).
procedure course

Prevalence: 74% of joint pain, 34% - headaches, 44% -
) cardiovascular, diseases (33% hypertension), 22% - nervous




Balneotherapy with geothermal water branch

The course - average of 8.5 procedures (6-10 bath).

The procedure lasted 15 minutes. There were advised to move in the bath tub.
Bath temperature 34.6 ° C (33.9-35.0 ° C).

Water mineralization 108g /1, pH 6.07, drill 2P (1135m).

Evaluation parameters: blood pressure (BP), heart rate (HR), respiration rate (RR), skin
temperature and stiffness, spinal mobility (finger-floor distance), the participant's feelings: pain
(10-point scale), muscle strength, mood and overall well-being were evaluated in 5 point rating
scale.

Before and after the course of the treatment the participant went clinical examination and
psychoemotional condition was measured with aid of 4 scales (gereral distress symptom scale
(GSDS), mood, fatigue scale (MFL-20L) and cognitive failure questionnaire (CFQ)

Statistical analysis was performed using SPSS 21 package, Kolmagorov-Smirnov, Student's,
Wilcoxon tests, GLM method, Sidak'o, Friedman, Fisher's z-test. Significance level of testing
hypotheses was 0.05.



: | Pain
cLigs 0 - no pain
10 - excruciating pain

Balneoterapijos procedary stebéjimo protokolas |1\/Iuscli strength
§ T -wea

L L L L VA o B 2- satisfactory

B | g = 3 - Good

o Kipfie 4 - very good

= 5 - Excellent

Mood

1-Bad

2 - satisfactory

3 - Good

4-very good

5 - Excellent

General well-being

1 - Bad

2 - satisfactory

3 - Good

4 - very good

: 5 - Excellent

1
1=




Priedas MNr.2

BENDRA DISTRESO SIMPTOMU SKALE

Femiau poteikioje lentcléjo isvardinti simptomai; pakymekite tuos,
kuriuos &iuo mety jautiate, Fenklu ¥ nurodyiame kvadrate. Jei
simpeoami nira, palikite kyvadraty tusEig.

1 0 Depresij 7 o Skausmas [ )
zgmuimﬁ ﬁ 8 o Miego sunkumai { )

3 o Muovargis { ) § o Zamyno problemos ()

Creneral Symptom Distress Scale

Expmiper: | am going to resd a ¥st of spmptoms; | want you 1o tefl me which ones yow have of the
present Bime,

Put a check mark *¥" in the box to the left of the symptom, for each one symptem the participant
indicates a5 being present. Leave the check box Blank if the symptom & not présent,

4o Dusulys () 10 0 Sunku susiksopt ()

5 o Pykimimas { } 11 o Apetito netekimas )

6 o Vemimas () 12 o Kesulys ()

oKt { )

ip Depression| | 7o Painf )
1o Andiety () B Sleep Difficulties [ |
3o Fetigue| | 9o Bowel Problems | |
4 0 Shortness of Breath [ ) 100 Difffeulty Concentrating [ )
50 Mausea| | 11 o Loss of Appetite | |
Bo Vomitmgl ) 12 Cough( )
o Other| ]

Kickvienam simtomu, kuri s pagyméjote ..+ kvadrate kairgie, :
paradvkite atitinkamg skaiéiy {1,2,3) Mﬂcdﬁmﬁgﬁ, pniqa!.mmm
a0ty kuris yea Iabimesiai jus varginanii :_{gatjm_‘ luipk:utlz' 1 Ia.lt::imul i

i 2~ sekantj labinnsial varginantj, 3 it i, kol v .
mﬁ*-aimtﬂmﬁ turts skuicty, rodonti jo patologings bikies bygj).

Gl valdvi ypatingn| geral
1345678910

Wisai negalin sivaliyti
1

&pﬂmm:rn.m-.mmwfm-p The vtremyalireoaa, 154

Exereminigr: Now of those spmploms you toid me pow hod, which iz the mast distressing 7 fScore (1) which
one Is the most dlstressing? Score (2] which sne is the next mast distressing? Score (3) and so on uatil alf
symprams Fhat were reporied hove besn ronked in order (e, pssigred o numericel score).

For each symptoam that has & chedke mark v in the box to the left, write the cormespanding nurmber
fi.2., 1, 2, 3] ralated to which Is the mast distressing In the parentheses to the rght of the symptom.
Every symptom with a *v* to the left should have a number indicating its leved of distress to the right.

Exgminer: Now on o scale of 1 to 10, with I being not of ali distredting and 10 being extremely
aistressing:

Mok at all DHstressing

Extremaly Distrossing

i 2 i 4 & 8 ) B 8 10

Exomingr: Again an o 1 to 10 scale, this tise with 1 being comnot rmanoge of il and 10 being con
manoge extremely well:

How wall are you able to mansge your syrmptoms?
Cannot Manage at Al Can Manags Extiemely Well
1 2 3 4 5 B 7 8 g i
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General fatigue
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M FI-ZO L Reduced activity — —
Pritas e, | [t v | Reduced motivation e
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Geothermal water bath impacts
assessment
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SAKS, mmHg

Kraujospudzio kitimas proceduros metu

Palred Samples Test
Paired [HiTerences i df Rig.
hdean Sad, Sed Ervor 95% Confidente Interval of i 2-tnal=d)
Dhevisifon Mican the DilTerence
Laovwer Upper
Pair 1 DAKSpr 1 - DAKSpo. | [.B36 T.544 1017 -3 3876 LBOS N4 o7
Pair2 DAKSpr 2 - DAKSpo 2 [41% 6671 Sy -385 323 LASIT S A2
Pair 3 DAKSpr 3 - DAKSpo 3 =1.509 7.349 591 =100 O7TR -1.927 54 159
Paird  DAKSpr 4 - DAKSpo 4 i 6772 13 -L631 2031 219 54 AT
Pair 5 DAKSpr 5- DAKSpo 5 B45 7070 B85 -0 2LES57 RUCER. A2
Pair 6  DAKSpr & - DAKSpo_6 255 5.285 T13 -1.174 1683 357 S R 7.
Palr 7  DAKSpr 7-DAKSpo 7 -A44 6608 GBS -2.430 1541 -481 e £54
Pair8  DAKSpr B - DAKSpo 8 =7 5918 (WIE =2.509 L3576  -602 38 51
Pair 9 DAESp 9-DAKSpo 9 =176 5.430 A3l =34 JI8 -E263 33 215
Pair 10 DAKSpr 10 - DAKSpo 10 =], 190 4.179 G512 -3.4093 J12 1306 20 e | )

200=—

ol B o R Sistolinis ir diastolinis kraujo spaudimas kito
individualiai, daugumoije statistiskai
reikSmingo pokycio nestebéta

50—

1 Mg
1 o535
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Error bars: 95% CI



Sirdies susitraukimy daznio kitimas procediros metu

Paired Samples Test

Paircd Differcnoes t df Sig.
Mean  Std. Std, Error  95% Confidence Interval of (2-tiled)
Dieviation Miean the Difference
Lower Upper
Pair | SSDpr_I - SSDpo | 4.000 7.909 1.066 1,862 6138  3.751 54 000
Pair2 S8SDpr 2-58Dpo 2 2.400 7475 1.008 379 4421 2381 54 021
SSDpr_3 - 55Dpo_3 1,964 B.711 1175 -391 4319  Le72 54 100
SSDpr 4-55Dpo 4 3.018 6.419 866 1.283 4753 3487 54 001
Pair5 SSDpr 5-8SDpo 5 2.400 6.405 A64 669 4131 27719 54 007
Pair6 SSDpr 6-58Dpo 6  3.545 6,517 879 1.784 5307  4.034 54 000
Pair 7 SSDpr_7- 8SDpo_7 -.289 6.927 1.033 -2.370 1.792  -280 44 781
Pair& SSDpr_8 - 5SDpo_8 103 6.688 1071 -2.065 2270 096 38 924
Pair9 SSDpr 9 - 85Dpo 9 294 6.279 1.077 -1.897 2485 273 33 86
Pair 10_SSDpr 10-88Dpo 10 1.286 6.141 1.340 -1.510 4.081 959 20 349

Sirdies susitraukimy daZnis pirmoje kurso puséje
statistiskai reikSmingai mazéjo

£



Kvépavimo daznio kitimas procediros metu

SR [ T [T - .
Kvépavimo daznis statistiSkai F
reikSmingai mazegjo s
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Error bars: 95% Cl



Finger-floor distance dynamics

vid. su 95proc. PI

10—

o [ T 1] ) | | Po procediros
o | atstumas vid padidéjo 3 cm
| 0 i 0 0 o Po kurso iki 7 cm

Pirsty-grindy atstumas, cm
=1
1
g

0

Visais atvejais prie$ geoterminio vonig (Pr_n) ir po vonios (Po_n) vidurkiy skirtumai buvo statistiSkai reikSmingi (p<0,01).



Dalyvio buklés pokycCiai po balneoterapijos
geoterminiais vandenimis kursocx

2. Lentelé. Funkeciniy rodmeny kitimas balneoterapinés procediiros poveikyje.

Pries Po Pokytis
(n=55) (n=55) (n=55)
Rodmenys Vid. (SN) Vid. (SN) Vid. (SN) p-reikime

Kvépavimo da#nis, k/min. 15.6 (2,0) 14,4 (0,8) 1,17 (1,85) <0.001
Sistolinis AKS, mmHg 1368 (21.6)  1295(12,8)  7.36(16,03) 0.001
Diastolinis AKS, mmHg 83,6 (10,6) 78,0 (1.7) 5,64 (8,95) <0.001
Sirdies susitraukimy da¥nis, k/min. 75.4 (8,5) 72,4(7.9) 3,02(7.35) 0.004
Kiino temperatiira, "C 36,6 (0,3) 16,2 (0.4) 0,40 (0,26) <0.001
in (VAS) Skausmas, balas 2,2(1,6) 1,2(1,2) 1,00 (0.66) <0,001
Rankos judesys, laipsnis 2,6 (0,4) 3.0 (0,4) -0.42 (0,25) <0.001
Bendra savijauta, balas 2,7 (0.4) 3,2 (0,4) 0,41 (0,25) . <0.001
Nuotaika, balas 2,8(0.4) 3,3 (0,4) 0,55 (0,21) <0,001
Pirsty — grindy atstumas, cm” 4,2 (6,9) 3,4 (6,0) 42(6,9) <0001

Taikytas porinis Stjudento testas;
* Taikytas Vilkoksono testas.




Effect of balneotherapy procedures on status
psychoneurological status
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- The General Symptom Distress Scale

E comparison before and after treatment

a 8 7,33

7 .

6 .

5

m prie$ gydyma Before bathS

4 u po gydymo After baths

3 .

2 i

1 i

x , o <0,0001
01 ‘ ‘ o

simptomy skaicius simptomy stiprumas simptomy valdymo galimybés

Total number of symptoms  Symptom distress  Symptom management



Mood changes after balneotherapy (1)

Geothermal water procedures affect mood
In terms terms:

No changes were observed in: I_-Iaé)py-sad :
antagonistic - friendly, self-centried —
outward-going

Slight change was observed in depressed-
elated,

incompetent-proficient

mentally slow- ci_uick-\_lvit_ted_, but it
considered statistically insignificant

1-p = 0.397 (> 0.05)
2-p=0.754,(>0.0 ;
3-p = 0.064. (> 0.05
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ter procedures participants felt
ore

ergetic (1),

ronger (2),

ore coordinated (3),
ear-headed (4)

tentive (5), than before
atment.

e difference was statistically
gnificant (p <0.05).

Mood changes after balneotherapy (2)
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Mood changes after balneotherapy (3)

» Particularly significant mood has
changed for the better in these scale
components:

* relaxed - excited,;
 troubled-tranquil,

* tense — calm,

» contented-discontented.

» The differences were statistically
significant, p <0.0001.
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Fatigue

m Before baths
m After baths




CFQ (1)

Krinta i$ ranky daiktai

Pradeda daryti viena ir

For 7 of the 25 investigated nesamoningai nukrypsta | kita
possible cognitive occurrence A
no significant effect, p> 0.05 (25, Pamirsta vardus

21,20,18,16,14,12)

ISmeta reikalingg daiktg vietoj
to, kurj ketino iSmesti

PamirSta susitikimus

Tampa jdomu, ar teisingai
pavartojo zodj

Pamirsta, kur pasukti gerai

Zinomu, bet retai naudojamu
keliu




CFQ (2)

Statistically significant differences in the mean ratings before and after
treatment were found in 18 of the 25 investigated possible cognitive
processes abnormalities. P <0.05.

Nesugalwoja, kg noréjo pasakyti

PamirsSta, ko atéjo nusipirkti

Neprisimena, nors atrodo ant
liezuvio galo

UZsisvajoja, kai turi klausyti

PamirSta, kur padéjo daiktus

Sunku suzadinti mgstyma

Prekybos centre nepastebi to, ko
ieSko

Palieka neatsakytus svarbius
laiSkus

Praranda savitvardg, po to gailisi
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Additional positive effects noticed by
participants
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Geothermal water bath impacts assessment

5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0

Skausmas Visuotiné
nauda

Nuotaika
Mood

Vanduo
Water

Savijauta

Nuovargis  Jtampa Jéga

Well-being Fatigue Tension Power Pain

Almost all the components of five-point scale is close to the Quartet
General evaluating of procedures efficiency was as high as 4.75.

Universal benefit



==

RN

/

Conclusions

1. Influence of geothermal water bathing courses of 6-10 procedures on physiological
test data changes: a statistically signiticant reduction of respiratory and heart rate,
decreased of SBP and DBP.

2. Geothermal water baths improved the participats well-being, decreased pain,
increased muscle strength, and mood, improved sleep.

3. I?aln?_otheraphy treatment influenced better spinal mobility and increased joint range
of motion.

4. Treatment with geothermal waters improved psychoemotional state of the
participants.

5. Balneotherapy using geothermal water is a valuable treatment/prophylaxis of various
diseases, and the good addition of rehabilitation plan.

6. Geothermal water gives positive effect on man¥ systems of the human body, and is
safe. This resource could be more widely used for improving health in rehabilitation
and balneorecreational centers.

/. However, it is needed further well desi%ned randomized controlled trials with a higher
number of patients and duration of positive effects measurement.



THE EFFECT OF BALNEOTHERAPY ON
AMBULATORY BLOOD PRESSURE

Cem Ekmekcioglu, MD, Gerhard Strauss-Blasche, PhD, Josef Feyertag, MD, Norbert Klammer, DI, and Wolfgang Marktl, MD

ALTERNATIVE TH EFLAPIES

A PEER-REVIEWELY FOURRNAL - MOVESMBER 200 pol ] | o ]

H&THA * RELIGION AND HEALTH - INVORING SP11 LITY
FLipdC || I L AT TR 1

A 3 week spa therapy lead to a decrease in 24-BP especially
in patients with medium-high initial values
A clear improvement in circadian variation variables was
detected in patients with high BP.
Mechanisms:

CO,-baths ? + (?7)

Physiological Adaptation ? + (?)

Recovery from chronic stress ? (?)




Heart Rate Variability: Effect of Head Out Water
Immersion (HOWI)

30 40 50 60 70 80

-

sitting standing supine HOI

Ln (LF) BPV

0 20

Bart V et al. J Gravit Physiol 2003;

*sitting in thermoneutral water
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21-day Balneotherapy Improves Cardiopulmonary
Function and Physical Capacity of Pilots

Lo X3 R S, Broo W, Jin G, Lt Zaioc®), Yeoas Zaa™,
Guarent Grob, Jisoeao Cure®, Xivspesa Cacr?, Sun Znana®

U Paeparimvent of Medicol Affairs, Lintong Sarsaiorinn of Linzfon Miltvary Reglon

N Peparoment of deraspace Biodvaainies, Faueth Miltary Medicol Cniversiny
3 Depariment of Heolrh, Fonz !'.'-:r: Mty Region
¥ T he Kev Labavatory of Aerospace Me .h dme, € himese Ministey of Fedvcarion: Xi'e TI032, Ching,
TEL: V86 283243208, Komall: shuzhemg S dimall comn

Balneotherapy can increase venous return by hydrostatic pressure, and warm water immersion can also help to increase early diastolic
filling, facilitating improvement in cardiac function. Several studies have suggested that balneotherapy can stimulate vascular relaxation,
thereby improving vascular function and reducing peripheral vascular resistance and cardiac load.

In study, balneotherapy decreased ICT(isovolumic contraction time) and ICT/LEVT
(isovolumic contraction time/ejection time in left ventricular) indicating improvement of
the left ventricular pump function. Other indicators of the left ventricular pump function,
such as LEVT and PEP, showed trends of improvement in cardiac function following
balneotherapy, though the differences were not significant.

Balneotherapy was shown to provide significant and longer lasting improvement of respiratory symptoms. Three possible explanations.
First, the hydrostatic pressure of the water on the chest prompted the pilots to increase their tidal volume and in turn this exercised their
respiratory muscles. Second, the mineral water contains a high concentration of carbonic acid. Under the action of the carbonic acid gas
in the lungs during balneotherapy, breathing becomes deeper and slower improving the ventilation function. Third, hydrostatic pressure
may force the diaphragm to move further upwards, resulting in an increase in pulmonary ventilation and expiratory volume .

In the study was altered FVC (forced vital capacity), PEF(peak respiratory flow), FEF
25-75% (forced expiratory flow)l and FEV1/FVC(forced expiratory volume in 1s)



Ubersichtsarbeit - Review Article
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Balneotherapie und Kurorttherapie rheumatischer
Erkrankungen in der Turkei: Ein systematischer Review
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Spa therapy and balneotherapy for treating low back
pain: meta-analysis of randomized trials
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A 10-day course of SPA therapy is beneficial for people
with severe knee osteoarthritis

A 24-week randomised. controlled pilot study
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Concise Report

Efficacy of hydrotherapy in fibromyalgia syndrome—a meta-analysis
of randomized controlled clinical trials
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REVIEW ARTICLE

Short- and long-term therapeutic effects of thermal mineral
waters in knee osteoarthritis: a systematic review
of randomized controlled trials

Taoulik Harzy - Najoua Ghani - Nessrine Akasbi -
Walaa Bono - Chakib Nejjari
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Evidence-based hydro- and balneotherapy
in Hungary—a systematic review and meta-analysis

T. Bender « G. Bélint + Z. Prohiszka « P. Géher « 1. K. Tefner
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Abstraet 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 systematic review and meta-analysis of clinical
trials conducted with Hungarian thermal mineral waters, the
findings of which have been published by Hungarian au-
thors in English, The 122 studies identified in different
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 osteoar-
thritis of the hand. One of the remaining seven trials

evaluated halneotherapy in chromic inflammatory pelvic
diseases, while six studies explored its effect on various
laboratory parameters, Out of the 18 studies, 9 met the
predefined criteria for meta-analysis. The results confirmed
the beneficial effect of balneotherapy on pain with weight
bearing and at rest in patients with degenerative joint and
spinal diseases. A similar effect has been found in chronic
pelvic inflammatory disease. The review also revealed that
balneotherapy has some beneficial .
statys, and on metabolic and infl: Conclusion
Based on the results, we conclude 1!
Hungarian thermal-mineral waters is.

Our review and the meta-analysis of nine article
lower back pain, as well as for knee | y icles appear to

confirm that the studied Hungarian thermal mineral waters
significantly reduce pain in degenerative joint and spinal
disease, as well as osteoarthritis of the hand and knee, and
that they also alleviate chronic low back pain.
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ie have a long way to ge

* in search of reaching a comprehensive understanding of the ways and
mechanisms

« how the biomarkers, cytokines, hormones and other mediators of
inflammation and immune system and oxidative stress and anti-oxidation
status are involved, the roles they play in the effectiveness of spa and
balneotherapy

* Well designed clinical trials for separate diseases with standardized objective
measures and outcomes, proper number of participants, longer duration and
blindness.
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PAC list

ioka, Y. Kawamura ir kt.

| consensus method
2013

Table 3 Final checklist of items for interventional trials based on spa therapy: the SPAC checklist.

Item no. Section/topic The issues which should be included (descriptar) Reported on
page no.
i Title Identification as a spa intervention in the title
Fi Introduction Description of why do spa intervention
3 Method; place of implementation Explanation of spa suftable for intervention as health
enhancement
4 Method; place of implementation Locations of spa facility where the daka were
collected (location and surrounding environment)
5 Method; place of implementation Bathtub temperature
b Method; place of implementation pH
7 Method; place of implementation Chemical and thermal charackeristics of spa
8 Method; place of implementation Seale of bathtub
9 tethod, place of iImplemantation Presence of Tacilities (if any, the proporty; e.9.,
comfortable resting room, atc.)
10 Method; place of implementation {When applicable) existence of other exposure than
hathing (sauna, steam bath, etc.)
11 Method; care providers Chualification of care provider (specialist tn
balneotherapy, related experts and health fitness
PrOgrammern, etc, |
12 Method; care providers Expertence of care provider
13 Method; intervention Ieformation about the Intervention subject (e.g.,
public health service of administration, research
group, ete.)
14 Method; intervention Details of the contents of bathing instruction
{including bath time, frequency in wse and period)
15 Method; intervention When combined with a method other than bathing
{exercise, meals, or drinkable spa, etc.), detail of
the contents
16 Method: intervention Instructions about daily tife (the same as usual,
increase the step number a day as much as possible,
etc.)
17 Method; intervention Details of how to deal with the control group
18 Resule: participant flow Mumber and detail reason of dropout
1% Results: anciltary analysis Adherente (the frequency and rate of actual

implementation)
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Lot of other possibilities to use geothermal water for
medicine purposes
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The forces of nature to
. human health.
F Use It or lose it._._ '
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