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ABSTRACT: Metabolic syndrome (syndrome X or insulin resistance syndrome) is a complex of metabolic 

disturbances that increase the risk of developing cardiovascular disease. Entity includes: dyslipidemia (altered lipid 
profile, with increasing levels of serum triglycerides and low serum levels of HDL-cholesterol, which promotes the 
development of atherosclerosis), high blood sugar (diabetes type II) or increased insulin resistance, hypertension, 
abdominal obesity syndrome, proinflammatory, prothrombotic syndrome. In the last 20 years, there was a continuous 
increase in individuals suffering from this syndrome, the cause remains unknown, but several studies also claim that it 
is a complex interaction between genetic, metabolic and environmental factors. Of environmental factors, diet low in 
micronutrients such as calcium, magnesium and potassium seems to be an essential contributor element (Feldsein et al, 
2007, Cidalia Pereira et al, 2011).  

Decreased intake of sodium and increased intake of calcium, magnesium and potassium, proposed by Dietary 
Approaches to Stop Hypertension - DASH diet (Van Leer et al 1995, Meigl et al 2008) leads to optimized blood 
pressure. Even in the absence of increased sodium intake, low levels of magnesium in the blood and cells can induce in 
some conditions, hypertension, diabetes, insulin resistance or completely metabolic syndrom. 

Among the methods proposed to correct dietary intake of micronutrients, natural mineral water, often very 
complex in terms of chemical composition and versatile in terms of the intended effect is one handy, safe and simple. 

Although used in order to preserve the health from ancient times, scientific studies proving natural mineral water 
effects on the human body takes place only since the twentieth century. Carbonated mineral waters are the result of 
deep water filtering through volcanic soils, which contain CO2, carbon dioxide, thus obtained, will help dissolve other 
elements contained in the soil layers through which water, like calcium, magnesium, sodium, iron, chlorides, ATC 
bromides, so finally carbonated water will have a complex and varied composition. 

 
Introduction 
Borsec is an old resort with numerous 

mineral springs. Legend says that the water 
was known to the Romans time. The 
beneficial effect of water on health is 
described in documents from the second half 
of the sixteenth century. Organized 
exploitation and use began in the nineteenth 
century, paradoxically the first widely 
appreciated abroad. Mineral waters received 
the medal of the Vienna International Fair 
(1873), Borsec water is called "Queen of 
Mineral Waters," silver medal and Diploma of 
Honor at exhibitions held in 1876 in Berlin 
and Trieste, Diploma of Honor at Paris. 

First installations and spa establishments 
in primitive form, were built in the eighth 
century. The resort is recognized as such in 
1804. Formalizing the spa tourism in 1918. 
He received the rank of spa town in 1953. 

Before World War II, in Borsec operate an 
establishment specially created spa water 
sparkling in the cure external application 
(baths) for patients with cardiovascular 
distress after methods developed by the 
French doctors and law raised at all by 
doctors resort German Bad Nauheim. 

By heating mineral water, it gets 3 CO2 
concentrations: 0.5 g / l, 1 g / l and 1.5 g / l It 
can thus apply balnetherapy, which allowed 
progressive lowering blood pressure in some 
patients, carefully selected. Research on a 
total of over 1,100 patients were presented by 
Dr. John V Borgovan and colleagues at the 
International Congress of Balneology in 
Belgrade in 1937. 

Spa establishment was destroyed during 
the Second World War. Were built in the 
years following new establishments, but the 
concentration obtained in carbonated water 
bath was just the maximum of 1.6 g CO2 / l. 

In terms of studies and research on natural 
cure factors of Borsec resort, in the last 
century there have been three periods of 
intense study, which followed the 
physicochemical properties and tried to 
establish their indications and 
contraindications cure: 

- During "20 -" 30, before the Second 
World War (the effect on gastric secretion and 
motility, effect on diuresis, effect on bile 
secretion, effect on resting metabolism, effect 
on blood calcium levels, the effect on 
cholesterol and uric acid on glucose) 
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- During 1955 - 1965 - Studies from this 
period confirm, through modern research 
methods, results of previous studies, in 
addition, are carefully studied cardiovascular 
effects, and a group of researchers led by 
Prof. Dr. St. Milcu highlights spa treatment 
effect on Borsec the thyroid and parathyroid 
function. 

- During the "80s of last century - studies 
are especially physicochemical and less 
clinical. It should be noted, however, and 
studies of the years' 70, which highlight label 
and especially the contraindications of cure, 
especially for cardiovascular disease, for large 
hypertensive or some forms of diabetes. 

Moreover, from a therapeutic standpoint 
at least, beginning to decline Borsec resort 
can be located in years "70. Patient crossed 
the road walk to the treatment that was remote 
and had to go through and downhill slope, 
often electrotherapy treatment was based 
somewhere. There were three dining rooms, 
villas and remote bases and treatment. Level 
difference was about 600 m pretty sharp 
slope, which makes accommodating to be 
difficult, especially cardiovascular.  

Meanwhile, however, bottling mineral 
waters and their use in wider use was a 
constant activity, which, in spite of periods of 
stagnation or decline slightly, knew 
practically a curent rising due to indisputable 
qualities of the waters slightly acidic pH, 
hypotonic, very well tolerated, with, besides 
good taste, quality control leading to low or 
moderate dysfunction of the body and 
increasing well-being and life quality. 

Borsec Resort is located in the Eastern 
Carpathians Borsec depression at an altitude 
of 900 m, between the hills and mountains 
Bistrita Giurgeului 

Subalpine climate is cool, with average 
annual temperature of about 5 degrees 
Celsius, the July average of 14 to 15 degrees 
Celsius, and the average of January -6 degrees 
Celsius. Temperature varies little from day to 
day during a season, rarely rises above 28 ° C 
(a few days in July and august) 

Annual rainfall is 800 mm, with a 
maximum in early summer. With average 
annual relative humidity of 80%. Calcareous 
soil absorbs water vapor permeable excess. 

Duration of sunshine annually totaling 
1800 hours, the average annual number of 

days with clear sky of 40 
The area is protected from the wind by the 

surrounding mountains and forests 
Dry climate and fresh air is good for 

anemic patients, allergic, asthmatic, during 
convalescence. Ionization by the presence of 
coniferous forests useful for those with 
chronic bronchitis or ORL disorders. 

Hydrological data 
In the area there are 2 accumulations 

aquifers: one crystalline schists, with 
restricted movement of water through cracks 
and alteration zones (Spring Goat, Balcescu 
spring, spring Pierre Curie), the other in 
dolomitic limestone, characterized by the 
accumulation of water in karst cracks and 
gaps (Main source). Supply of aquifer 
complex is from precipitation, ground waters 
and streams of waters in the area. 

Carbon dioxide in depth migrate to the 
surface and in contact with aquifer complex. 

Studies and research data 
"Considerations about the influence of 

microclimate in section carbonated baths di 
Borsec on cardiovascular reactivity of 
patients' Truta, E, Persache Carmen Radut C, 
1965. The study included 150 subjects (100 
patients cardiovascular and 50 controls). 

Were excluded patients with neurosis or 
hyperthyroidism. Were followed: blood 
pressure, heart rate, body temperature, the 
reaction dermografica. Microclimate 
characterization was performed using 
parameters: temperature, relative humidity, 
CO2 concentration in air cabin was 
standardized baie.aplicarea carbonated baths. 

Study findings: 
-microclimate characteristics: 

temperature, humidity, CO2 concentration 
high, slightly different from those of 
carbonated water, air in cabin bathroom, 
exceeding the recommended standards 
(approximately 7 degrees for temperature, 
humidity and 30-60% for a concentration of 
CO2 5 times noremele) 

-cardiac patients showed increased 
reactivity, so after the first application, and 
after these, meaning significant increase of 
blood pressure, as follows: 29? Among 
hypertensive, 33% of valvular, 80% of those 
with coronary artery disease compared with 
14% of subjects in the control group. 
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Natural therapeutic factors  
Carbonated mineral water, bicarbonate, 

calcium, magnesium, with a total 
mineralization of 2.3 to 7.1 g / l - (Main 
springs, Kossuth, Republic cure for internal 
probes ISPIF ISEM No. 4 and No. 4 - PTR 
warm baths) 

· Carbonated mineral water, bicarbonate, 
calcium, magnesium, and sodium plus - 
springs hen, Horia, Goat, March 6, Pierre 
Curie 

· Ancient Spring (pits) -'s and ferruginous 
· Peat mud - unschooled 
· Bioclimate tonic, stimulant mountain, 

with shades sedative 
And radioactive waters are especially 

Pierre Curie with a radioactive source of 21 
250 MU (poorly focused) 

Studies on radioactivity in Borsec dates in 
1936. In the archives of the National Institute 
of Rehabilitation, Physical Medicine and 
Balneoclimatology not find more recent data. 
Air radioactivity resulting from the soil and 
rocks is higher than other resorts dn. 
Radioactivity water is in direct relation to the 
rocks of volcanic origin, which are extracted 
Pb. The documents mentioned in 1836 as Dry 
Valley in silver were mine and one Ag Pb 
(owned by Hoffman brothers). Where is Pb 
and radium are. 

Rocks in the area examined repeatedly 
shows a constant radioactivity, even after 3 
years of 0.500 units Mack. 

Water that passes through layers of rock 
are filled with radium emanation. 

Balcescu lowest in spring in the north 
west. Radioactivity increases towards the 
south east. 

Study release in 1936, the radioactivity of 
16 mineral water springs Borsec showed that 
it varies from 0,540 units to 21,250 units in 
izv Mache Marie Curie, located in the 
southeastern region of the city, Decebal 
Valley. 

In literature it cited a study by Professor 
Joseph Straub of Debrecen in the years 1941 - 
1945 on radioactivity mineral waters in 
Transylvania, which confirmed the data 
obtained in 1936. 

Ionized air is slightly radioactive and 
tonic and sedative properties. It is calming 
and tonic while it is useful for fatigue and 
hyperthyroidism. 

Borsec resort has over 30 mineral springs, 
of which 9 were used to cure internal and / or 
external. Generally accepted therapeutic 
indications are: 
· Cardiovascular diseases: mitral compensated 
compensated aortic insufficiency, arterial 
hypertension, arterial occlusive diseases, 
varicose veins 
· Endocrine disorders: hyperthyroidism, 
Basedow's disease, hypoparathyroidism, 
overweight, states with basal metabolism 
slowed. 
· Digestive tract disorders: hypo chronic 
gastritis, chronic nonspecific colitis, stomach 
surgery. 
· Hepatobiliary disorders: chronic 
colecistopatii calculated, biliary dyskinesia, 
recovering from acute infectious liver disease 
· Gout 
· Allergies 
· Fatigue and convalescent 
· Diabetes 
· Renal and urinary disorders 
· convalescence 
· chronic smoking 

All waters Borsec increase abdominal 
sympathetic activity, thus increasing spastic 
bowel condition. Not indicated in spastic 
colitis, chronic constipation. Only source 
Horia not increase spasticity and is indifferent 
intestinal peristalsis. 

Friendly clean indications Internal: hypo 
gastritis, anemia, hypocalcaemia, 
hypoparathyroidism, hyperthyroidism, 
allergies, toxic states, colecistopatii and 
biliary dyskinesia, nonspecific colitis 
fermentation, asthenia 

Indications for external treatment: pure 
mitral regurgitation, aortic insufficiency, 
hypertension initial stage arterial occlusive 
diseases in the early stages, hyperthyroidism, 
atherosclerosis 

It should be noted that in the external 
cure, carbonated waters have other effects: 
increased diuresis, tendency to constipation, 
increased hemoglobin, increased number of 
red blood cells, leukocytosis, mononucleosis 

Leukocytosis is confirmed cure and 
thermal cure after cure sleep motivates 
indication 

Are contraindicated in patients with 
advanced atherosclerosis, renal failure, history 
of acute pulmonary edema 
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Studies and research data 
· "Elimination of 17 cetosteroizi urine and 

blood cholesterol variation in patients treated 
for hyperthyroidism Borsec" St. Milcu, I 
Oprean, N Feldman etc, 1956 

Study of the effect of prophylactic 
treatment balneoclimatic hyperthyroidism in 
evolution. They observed a significant 
increase of 17 cetosteroizi urinary elimination 
after treatment with carbonated baths and a 
significant change ametabolismului 
cholesterol. Correlation was explained by a 
cortico-pituitary-adrenal stimulation. 

The study aimed, clinical and functional 
return to cure 12 patients and 10 patients 
Borsec resort we are the first cure the resort. 
All patients received 14-16 CO2 bathrooms. 
Were included patients with arterial or 
coronary artery disease. Were followed the 
measurements and tests: 4-point skin 
temperature, oscillometric, claudication with 
exertion dosing, blood pressure, pulse, 
funcdului eye exam. Were determined: 
cholesterol, glucose, lipidograma, CBC, ESR. 
Measurements were made before cleaning 
before and after the first bath after bath 7th 
and end cure. Were obtained clinical and 
functional improvement in patients arteritis, 
only half of the coronary experienced 
significant favorable trend. 

· "Laboratory data and observations on 
cases of diabetes tratatein Borsec resort" 
Elvira Popescu 

The study followed 82 patients with 
diabetes who followed crenoterapie cure 
spring water 1 (Main) Borsec the resort. We 
have obtained significant decreases of blood 
glucose 

International literature contains numerous 
data on the effect of carbonated natural 
mineral water ingestion on lipid metabolism. 

Thus, Stein, Stein Thiery and in 2002 
published a study of postmenopausal women 
with heterogeneous lipid profile and high 
serum levels of adhesion molecules, and have 
received varying amounts of naturally 
carbonated water for two months. 
Determination of endothelial dysfunction 
indicators (level of adhesion molecular-1 and 
sVCAM SIAM-1), and the levels of 
cholesterol, triglycerides, HDL and LDL 
cholesterol, demonstrated significant 
reductions in cardiovascular risk. 

Schoppen et al showed in a study 
published in 2000, significantly reducing 
postprandial glycemia in subjects who 
ingested naturally carbonated water. The same 
author published in 2004 a study on highly 
mineralized carbonated natural water with a 
significant decrease in serum total cholesterol 
and LDL-cholesterol. This paper argues that 
this effect was due to growth by osmotic 
mechanism, intestinal excretion of bile acids 
and increase bile acid synthesis from 
cholesterol serum 7αhidroxilazei path. 
Increased fecal excretion of bile acids and 
reduced gallbladder volume work is supported 
in Capurso et al published in 1999. 

Lowering postprandial glucose and lipid 
metabolism after ingestion improving 
strongly carbonated water rich in sodium was 
demonstrated in another study (Cezanne et al, 
2003), thus supporting the role of these waters 
in preventing cardiovascular and metabolic 
syndrome. 

Improved insulin sensitivity in a group of 
postmenopausal women diagnosed with 
insulin resistance and was obtained Schoppen 
et al., In another study whose results were 
published in 2007. 

MATERIAL AND METHOD 
Metabolic syndrome is characterized by 

the presence of a group of metabolic risk 
factors in a given individual. These are: 

· Abdominal Obesity 
· Dyslipidemia 
· Increased blood pressure 
· Glucose intolerance or diabetes treatment 
· Prothrombotic status 
· Proinflammatory status 
Were selected for this study a total of 112 

patients who had at least four of the features 
of metabolic syndrome, have been recruited 
between October 2011 - March 2012.  

Among them were excluded due to 
uncontrollable blood pressure values in time, 
lack of compliance or of newly emerging 
diseases 23 patients. 20 patients could not be 
contacted or did not come to start. Other 9 
patients withdrew their consent to participate, 
and 8 patients no longer presented the 
evaluation at the end of the study. 7 patients 
were excluded from the final analysis because 
they admitted that they have agreed the 
amount of water consumed or ingested 
various other types of mineral water. 
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The final number of subjects whose data 
and statistical features were analyzed was 45. 
The lot was divided randomized into 3 equal 
subgroups: subgroup receiving carbonated 
mineral water Borsec subgroup B received 
non-sparkling mineral water and control 
group C, which received tap water. The study 
itself lasted 4 weeks (April 2012). During this 
period, subjects ingested daily by 2 l of water 
type which included proper subgroup. Also, it 
was recommended that during the study, not 
to change their lifestyle or schedule studiu. 
Patient examination and blood sampling was 
done at baseline and after 4 weeks. Subjective 
evaluation was done by an independent valuer 
as statistical analysis of the results recorded. 

Criteria for inclusion: 
· The patient's written consent 
· Presence of at least 4 of the elements that 
define metabolic syndrome 
· Patient balance in terms of cardiovascular 
and neurological 
· Compliance to the conditions of the study 

Exclusion criteria: 
· Uncontrolled drug pressure values 
· Decompensated heart disease 
· Stroke latest one month 
· Renal 
· Impaired senior 
Parameters follow: 

a) Abdominal Obesity: 1. waist circumference 
in centimeter, 2. weight scale, 3. height with 
taliometrul, 4. Body mass index (the weight / 
height) 
b) Dyslipidemia: 1. Total cholesterol, 2. LDL 
cholesterol, 3. HDL cholesterol, 4. 
Triglycerides,  
c) Blood pressure,  
d) glucose intolerance or diabetes: Glucose 
e) Prothrombotic status: fibrinogen 
f) Proinflammatory status: 1. High sensitivity 
CRP (Western blotting), 2. MCP-1, monocyte 
chemoatractant-1 protein responsible for the 
migration of monocytes in intimate local 
atheroma plaque formation, 3. MCSF, 
macrophage colony stimulating factor 
contributing to monocyte differentiation into 
fat cells (foam cells), 4. TNF beta - 
inflammatory cytokines (released by activated 
T cells and stimulates macrophages, 
endothelial cells and vascular smooth muscle 
cells), 5. interferon gamma - inflammatory 

cytokines (released by activated T cells and 
stimulates macrophages, endothelial cells and 
vascular smooth muscle cells) has the ability 
to decrease collagen production by stabilizing 
plaque vascular smooth muscle cells, plays a 
role in promoting the buildup of plaque 
rupture, 6. Interleukin 1, 7. Interleukin 6 
Hyperuricemia appears to be more common 
in populations with metabolic syndrome than 
in the general population. This is attributed to 
the inflammatory effect of metabolic 
syndrome. In this study, we performed and 
serum uric acid level determination. 

RESULTS AND DISCUSSION 
Characterization of water from the two 

sources is presented in the attached papers. 
Borsec water source is a natural mineral 

water, carbonated intense, bicarbonate, 
magnesian, hypotonic. HCO3 content is 
1903.2 mg / l and free CO2 content is 2868.4 
mg / l which one belongs to the highly 
carbonated water. Contains calcium 384.4 mg 
/ l and magnesium 107, 1 mg / l and total 
mineralization is 2554 mg / l.  

Faget Borsec water source (water) is an 
oligo water with total mineralization of 488.8 
mg / l containing 59.2 mg / l calcium, 35 mg / 
l magnesium 341.6 mg / l HCO3. 

Statistical analysis of the data obtained did 
not find statistically significant differences 
between the 3 subgroups, but the results are 
encouraging in favor of the protective effect 
on cardiovascular risk factors studied natural 
mineral water. 

Clinical data, such as abdominal obesity 
BP values, integistrate data not shown 
statistically significant changes in any of the 
subgroups. likely time of the study is 
relatively short to achieve visible results or 
changes constantly. However, it is worth 
mentioning that the patients totally showed no 
abnormal variations in blood pressure and 
increases nor even minor weight. Although 
not statistically significant, subjects in all 
three subgroups had finally decreases in waist 
circumference. 

For as blood glucose, uric acid, lipid 
profile, the results are favorable in group A, 
study, compared with the absence of any 
significant changes in group B or control 
group.  

 

9 



 

Balneo Research Journal        DOI: http://dx.doi.org/10.12680/balneo.2013.1038             Vol.4, Nr.4, December 2012 

Tabel 1. POPULATION STATISTICS 
 SEX AVC HTA BIC DIABETES INSULINO 

DEPENDENT Oral antidiabetics TREATMENT

1 0 1 1 0 0 0 0 0 0 
2 1 0 0 1 0 1 0 0 1 
3 2 0 1 1 0 1 0 0 1 
4 1 0 1 1 1 1 1 0 0 
5 0 1 1 1 0 0 0 0 0 
6 2 1 1 1 1 1 0 1 0 
7 0 1 1 1 0 0 0 0 0 
8 0 1 1 1 0 0 0 0 0 
9 2 1 0 1 0 1 0 1 0 

10 1 1 1 1 0 1 0 1 0 
11 2 0 0 1 1 1 0 0 1 
12 0 0 1 1 1 1 0 0 1 
13 1 0 1 1 0 1 0 0 1 
14 2 0 0 1 0 1 0 0 1 
15 2 1 1 1 1 1 0 1 0 
16 0 0 1 1 1 0 0 0 0 
17 1 0 0 1 0 0 0 0 0 
18 1 0 0 1 0 0 0 0 0 
19 0 0 1 1 0 0 0 0 0 
20 1 0 0 0 0 1 0 0 1 
21 2 1 0 1 1 1 0 1 0 
22 2 0 0 1 0 1 1 0 0 
23 0 0 0 1 1 1 0 0 1 
24 1 0 0 0 0 0 0 0 0 
25 2 0 0 1 0 0 0 0 0 
26 0 1 0 0 0 0 0 0 0 
27 1 1 0 1 1 0 0 0 0 
28 2 1 0 1 0 1 1 0 0 
29 0 0 1 1 1 1 0 0 1 
30 1 0 1 0 1 0 0 0 0 
31 2 0 1 0 0 0 0 0 0 
32 1 1 1 1 0 1 0 1 0 
33 2 0 1 1 0 1 0 1 0 
34 0 1 1 1 1 0 0 0 0 
35 0 0 0 0 0 0 0 0 0 
36 2 1 0 1 0 1 0 1 0 
37 1 1 1 1 0 1 0 1 0 
38 0 0 1 1 0 1 1 0 0 
39 1 0 1 1 0 1 0 0 1 
40 0 0 0 1 0 1 0 0 1 
41 2 1 0 0 0 0 0 0 0 
42 0 0 0 1 1 0 0 0 0 
43 2 1 0 0 0 1 0 1 0 
44 1 1 1 1 1 1 0 1 0 
45 1 1 1 1 0 0 0 0 0 

Legend: 
Second Column:  
NO BORSEC WATER– 0,  
BORSEC Sparkling  – 1 
BORSEC Non-sparkling – 2  
Columns 4 -10: 

YES – 1 
NO – 0 
3 Column: 
M – 1 
F- 0 
In the next columns: 

Column 1 = control group C initial column 2-a = 
control group C final 
Column 3 = group study initiated a 4-column = final 
study group 
Column 5-a = group B initially still water column 6th 
batch water = B final 
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Tabel II. Serum glucose, values and their evolution in the 3 subgroups, the mean and 
standard deviation 
Glucose - Hyperglycemia promotes the formation of cytokines and activates inflammation in the 
endothelium, for others, produce an increase in oxidative stress. In this study, we observed a 
decrease in blood glucose in group A. On the other hand, the control group registered an 
insignificant decrease in serum glucose. 
 
Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 110,07 90,82 141,28 126,26 138,06 142,82 
2 128,86 91,71 181,68 157,51 93,87 203,52 
3 84,07 95,96 70,03 108,25 127,52 126,44 
4 91,56 100,9 127,84 113,5 140,43 148,26 
5 245,4 140,09 115,8 91,75 93,72 90,75 
6 82,88 99,04 83,88 96,3 135,01 162,2 
7 97,79 116,31 123,18 123,18 154,16 128,29 
8 103,46 112,65 97,25 113,57 198,51 246,37 
9 82,68 79,04 95,88 82,79 115,48 101,04 
10 102,22 102,22 93,33 82,75 130,07 153,97 
11 108,27 86,55 100,04 82,1 70,63 77,82 
12 97,65 97,65 145,25 117,46 97,46 112,81 
13 103,92 99,49 93,61 76,92 169,32 152,3 
14 129,68 143,23 93,66 107,82 99,82 171,44 
15 96,66 109,43 82,51 116,17 55,25 85,36 
MEDIA 111,0113 104,3393 109,6813 106,422 121,2873 140,226 
STANDARD DEV 39,80122 17,94942 29,5119 21,55756 37,611 45,59775 
 

Correlations (Spreadsheet3)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1
CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

111,0113 39,80122 1,000000 0,637231 0,226498 -0,030307 -0,257810 -0,147876
104,3393 17,94942 0,637231 1,000000 -0,137404 0,016611 -0,025041 0,108160
109,6813 29,51190 0,226498 -0,137404 1,000000 0,695767 -0,092588 0,197485
106,4220 21,55756 -0,030307 0,016611 0,695767 1,000000 -0,065634 0,388571
121,2873 37,61100 -0,257810 -0,025041 -0,092588 -0,065634 1,000000 0,647312
140,2260 45,59775 -0,147876 0,108160 0,197485 0,388571 0,647312 1,000000

 
Mean Plot of multiple variables

Spreadsheet3 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel III. URIC Acid 
 Uric acid - lowering serum uric acid group A was significantly compared with the other two 

groups 
Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 5,86 4,79 4,67 5,84 4,62 4,64 
2 6,09 6,04 3,78 4,65 6,9 6,23 
3 3,11 5,26 5,02 3,68 7,15 7,17 
4 4,13 7,61 5,85 4,34 5,49 5,11 
5 4,54 5,92 4,86 6,37 5,16 3,77 
6 7,51 7,31 8,39 6,39 7,07 6,07 
7 6,74 4,69 5,18 5,18 5,05 8,43 
8 6,01 6,99 4,69 7,09 3,05 6,12 
9 4,78 3,96 6,59 5,39 5,68 6,95 
10 4,64 4,64 4,8 5,23 6,62 8,1 
11 8,44 6,61 6,12 5,63 5,43 4,55 
12 10,69 10,69 14,91 6,51 10,14 5,66 
13 6,52 6,5 6,09 4,48 4,34 4,99 
14 4,2 5,62 3,63 4,31 4,65 4,97 
15 9,51 7,61 4,08 5,17 5,89 5,52 
MEDIA 6,184667 6,282667 5,910667 5,350667 5,816 5,885333 
STANDARD DEV 2,128762 1,673138 2,770543 0,96468 1,642867 1,325717 

 
Correlations (1 ACID URIC.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

6,184667 2,128762 1,000000 0,683285 0,588188
0,683285 0,701516
0,588188 0,701516 0,719463

0,719463

0,472353 0,393723 -0,139990
6,282667 1,673138 1,000000 0,335240 0,493502 -0,357821
5,910667 2,770543 1,000000 0,404702 -0,023336
5,350667 0,964680 0,472353 0,335240 0,404702 1,000000 -0,000075 -0,182382
5,816000 1,642867 0,393723 0,493502 -0,000075 1,000000 0,209537
5,885333 1,325717 -0,139990 -0,357821 -0,023336 -0,182382 0,209537 1,000000

 
Mean Plot of multiple variables

1 ACID URIC.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel IV COLESTEROL 
 Cholesterol is a well known risk factor for cardiovascular and cerebrovascular 

demonstrated, changes in lipid profile is a trademark of metabolic syndrome. Subjects of grupulB 
showed favorable changes, the limit of statistical significance, the serum cholesterol levels, 
compared with baseline and with the other two groups. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 153,47 145,63 135,38 140,77 147,62 135,84 
2 146,09 138,36 149,6 120,77 157,85 161,57 
3 127,35 124,13 89,62 92,64 230,47 201,9 
4 102,49 224,04 103,27 106,81 161,83 143,13 
5 162,01 165,4 209,58 169,54 98,45 87,04 
6 158,96 197,73 150,28 197,88 214,32 152,79 
7 118,93 112,43 261,97 261,97 118,31 274,64 
8 228,71 204,52 219,98 214,75 180,61 172,33 
9 104,36 91,09 162,07 138,21 238,6 204,51 
10 229,89 229,89 146,32 130,34 194,28 250,56 
11 256,88 198,19 176,77 152,35 142,59 128,54 
12 99,88 99,88 159,05 156,79 125,45 127,11 
13 152,76 178,52 144,3 128,15 163,78 136,55 
14 162,7 173,84 108,52 137,2 151,23 144,13 
15 163 204,11 187,45 165,66 209,71 156,63 
MEDIA 157,832 165,8507 160,2773 154,2553 169,0067 165,1513 
STANDARD DEV 153,47 145,63 135,38 140,77 147,62 135,84 

 
Correlations (1 COLESTEROL.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

157,8320 47,81008 1,000000 0,634066 0,214131 0,139389 -0,019512 -0,036265
165,8507 45,06589 0,634066 1,000000 -0,104416 -0,058787 0,082852 -0,162741
160,2773 45,94770 0,214131 -0,104416 1,000000 0,872800 -0,380337 0,217676
154,2553 43,66374 0,139389 -0,058787 0,872800 1,000000 -0,295830 0,268941
169,0067 41,59715 -0,019512 0,082852 -0,380337 -0,295830 1,000000 0,357877
165,1513 49,25494 -0,036265 -0,162741 0,217676 0,268941 0,357877 1,000000  

Mean Plot of multiple variables
1 COLESTEROL.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel V TRIGLICERIDE 
Although the literature data support an effect of lowering blood triglyceride levels, changes 
obtained in our study can not be interpreted as having meaning. It is necessary to follow a much 
larger number of subjects and the use of carbonated mineral water should be of longer duration and 
better monitored. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 194,1 135,9 106,4 152,2 190 216,5 
2 101,8 96,6 104,7 81,5 109,7 100,9 
3 84 133,9 131,8 119,8 139,8 127,3 
4 120,9 131,1 86,8 121,8 95,6 188,1 
5 221,6 98,4 83,2 160,9 112,5 93,3 
6 236 199,2 92,7 108,6 190,8 118,7 
7 81,1 96,6 176,3 176,3 158 197,6 
8 144,6 180,1 82,9 92,9 165,7 160,5 
9 115,8 114,4 127,2 114 187,4 170 
10 54,7 54,7 87,8 61 123,2 92,6 
11 338,4 218 99,4 75,2 54,4 106,8 
12 150,7 150,7 205,2 183 137,9 124,8 
13 142,1 173,3 148,3 123,4 92,2 91,4 
14 111,5 66,9 106,5 111,5 171,7 147,7 
15 134,8 234,4 129,4 143,3 120,8 111,7 
MEDIA 148,8067 138,9467 117,9067 121,6933 136,6467 136,5267 
STANDARD DEV 194,1 135,9 106,4 152,2 190 216,5 

 
Correlations (1 TRIGLICERIDE.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

148,8067 72,83588 1,000000 0,590313 -0,251566 -0,030915 -0,260187 -0,163740
138,9467 53,59952 0,590313 1,000000 0,058495 0,034807 -0,208402 -0,140682
117,9067 35,94044 -0,251566 0,058495 1,000000 0,643071 0,065647 0,090241
121,6933 36,16033 -0,030915 0,034807 0,643071 1,000000 0,239698 0,355974
136,6467 40,58618 -0,260187 -0,208402 0,065647 0,239698 1,000000 0,541403
136,5267 41,18752 -0,163740 -0,140682 0,090241 0,355974 0,541403 1,000000

 
 

Mean Plot of multiple variables
1 TRIGLICERIDE.sta 6v*15

Mean; Whisker: Mean±0,95 Conf. Interva
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TABEL VI. HDL 
No effect on HDL obtained with statistical significance. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 45,15 41,17 44,49 59,5 40,93 42,73 
2 39,38 28,87 47,36 33,9 53,51 43,07 
3 37,35 32,11 31,1 23,89 63,83 75,15 
4 42,13 83,09 55,22 24,56 52,03 39,83 
5 50,39 40,16 64,79 50,33 32,51 23,55 
6 41,46 95,73 67,15 55,59 57,2 50,89 
7 46,96 29,81 46,09 45,09 37,04 111,27 
8 53,48 57,27 60,76 76,5 50,52 51,34 
9 31,61 32,99 61,81 35,58 84,6 64,98 
10 92,41 92,41 54,5 27,64 46,34 91,25 
11 47,86 75,04 55,65 36,36 43,36 23,06 
12 41,45 40,45 44,49 52,57 32,54 33,68 
13 30,01 70,46 48,61 31,33 43,66 32,56 
14 74,79 57,94 30,39 31,66 42,03 47,43 
15 70,65 79,85 35 66,66 76,05 45,64 
MEDIA 49,672 57,15667 49,82733 43,41067 50,41 51,762 
STANDARD DEV 17,12587 23,90241 11,64586 16,1419 15,01247 24,63201 

 
Correlations (1 HDL.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

49,67200 17,12587 1,000000 0,436993 -0,214475 0,069566 -0,102857 0,261759
57,15667 23,90241 0,436993 1,000000 0,251953 0,006247 0,077586 -0,14835
49,82733 11,64586 -0,214475 0,251953 1,000000 0,194700 -0,025636 -0,155948
43,41067 16,14190 0,069566 0,006247 0,194700 1,000000 -0,022364 -0,173017
50,41000 15,01247 -0,102857 0,077586 -0,025636 -0,022364 1,000000 0,170417
51,76200 24,63201 0,261759 -0,14835 -0,155948 -0,173017 0,170417 1,000000

 
Mean Plot of multiple variables

1 HDL.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interval

CONTROL 0
CONTROL 1

MINERALA 0
MINERALA 1

PLATA 0
PLATA 1

30

35

40

45

50

55

60

65

70

75

0

10

20

30

40

50

60

1 2 3 4 5 6

 
 

 Mean 
 Mean±0,95 Conf. Interval 

 
 
 

15 



 

Balneo Research Journal        DOI: http://dx.doi.org/10.12680/balneo.2013.1038             Vol.4, Nr.4, December 2012 

 
Tabel VII. LDL 
 
 LDL cholesterol - you can see a trend of lowering serum LDL coleserol studio for 

group A sparkling mineral water. LDL cholesterol is responsible for the initiation and 
maintenance of inflammation in the tunica intima of blood vessels. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 81,39 75,99 74,58 65,04 75,77 66,38 
2 86,62 79,52 76,68 57,77 92,75 93,19 
3 69,55 63,89 39,71 44,28 139,1 120,46 
4 129,45 146,9 42,55 41,93 98,47 68,81 
5 84,09 98,29 126,75 85,6 49,32 41,23 
6 74,54 94,59 60,58 120,17 120,38 79,8 
7 58,43 50,53 166,6 166,6 61,74 173,44 
8 137,66 118,41 124,56 123,47 96,56 88,52 
9 55,94 48,57 85,79 80,76 124,97 118,62 
10 110,08 110,08 72,95 70,89 119,44 163,5 
11 145,01 107,76 97,94 84,27 79,09 61,2 
12 43,37 43,37 79,04 78,48 68,09 66,53 
13 93,36 110,4 70,68 61,4 101,71 76,73 
14 73,6 74,04 51,9 70,9 80,7 78,99 
15 68,7 107,01 119,23 98,15 114,73 80,71 
MEDIA 87,45267 88,62333 85,96933 83,314 94,85467 91,874 
STANDARD DEV 30,47539 29,54594 35,25519 32,92304 25,74939 37,15264 

 
Correlations (1 LDL.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.DevCONTROL 0CONTROL 1MINERALA 0MINERALA PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 
MINERALA 
PLATA 0
PLATA 1

87,4526 30,4753 1,00000 0,81674 -0,04434 -0,13953 0,00828 -0,19609
88,6233 29,5459 0,81674 1,00000 -0,12282 -0,19591 0,12702 -0,31437
85,9693 35,2551 -0,04434 -0,12282 1,00000 0,79564 -0,50092 0,20809
83,3140 32,9230 -0,13953 -0,19591 0,79564 1,00000 -0,27591 0,34044
94,8546 25,7493 0,00828 0,12702 -0,50092 -0,27591 1,00000 0,33907
91,8740 37,1526 -0,19609 -0,31437 0,20809 0,34044 0,33907 1,00000  

Mean Plot of multiple variables
1 LDL.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interval
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Tabel VIII. CRP 
Pro-inflammatory markers showed a downward trend for patients in group A studio. It is a 
known fact that high levels of IL-6, TNF-alpha, and C-reactive protein are associated with 
high vascular risk. C-reactive protein, a risk factor for acute cardiac events showed 
decreasing values in group A patients 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 16,48 21,85 1,73 5,72 4,93 1,45 
2 0,71 0,71 2,53 1,31 13,91 22,07 
3 2,16 4,43 2,85 3,9 3,23 8,81 
4 0,95 1,11 15,44 8,41 1,62 0,71 
5 8,8 1,6 1,15 3,48 0,92 8,42 
6 1,27 0,92 1,93 1,93 12,69 19,25 
7 9,47 9,47 5,46 11,08 14,42 1,54 
8 3,64 7,58 0,55 0,69 1,75 5,86 
9 9,03 1,61 5,27 16,21 2,72 7,56 
10 0,75 3,48 1,72 4,62 5,72 1,79 
11 0,82 0,73 12,24 1,41 7,62 5,25 
12 11,95 20,21 12,83 7,57 3,44 9,71 
13 5,79 9,54 0,39 0,46 11,51 10,44 
14 10,22 13,48 1,33 1,16 1,44 5,21 
15 10,54 33,28 10,06 3,28 10,33 13,73 
MEDIA 6,172 8,666667 5,032 4,748667 6,416667 8,12 
STANDARD DEV 5,091201 9,734403 5,067674 4,447471 4,909211 6,343256 

 
Correlations (0 CRP.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. fara 0 fara 1 min 0 min 1 plata 0 plata1
fara 0
fara 1
min 0
min 1
plata 0
plata1

6,172000 5,091201 1,000000 0,726980 -0,039689 0,325048 -0,173846 -0,242554
8,666667 9,734403 0,726980 1,000000 0,164831 -0,036170 0,052127 -0,038187
5,032000 5,067674 -0,039689 0,164831 1,000000 0,338543 -0,083964 -0,175830
4,748667 4,447471 0,325048 -0,036170 0,338543 1,000000 -0,155697 -0,368863
6,416667 4,909211 -0,173846 0,052127 -0,083964 -0,155697 1,000000 0,505537
8,120000 6,343256 -0,242554 -0,038187 -0,175830 -0,368863 0,505537 1,000000

 

Mean Plot of multiple variables
0 CRP.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel IX. IL6 
 Interleukin-6 and macrophage chemotactic protein (macrophage chemotactic protein 

MCP) are two other markers of inflammation, metabolic syndrome high value, which showed 
decreasing values for subgroup A, although these values were not integrated within statistical 
significance. 
 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 29,85289 0,392801 12,56964 0,392801 121,3756 110,3771 
2 45,17214 15,71205 32,2097 3,928012 45,17214 11,78404 
3 68,34741 0,392801 47,92175 5,892018 25,92488 0,392801 
4 18,46166 0,392801 26,71048 20,42566 21,21126 21,21126 
5 181,0814 182,6526 1,178404 0,392801 9,82003 3,928012 
6 603,3426 543,2441 16,89045 0,392801 0,392801 0,392801 
7 19,64006 32,2097 17,67605 17,67605 280,8529 19,64006 
8 11,78404 0,392801 10,21283 3,928012 69,13301 62,45539 
9 205,435 108,0203 71,48982 32,2097 1,964006 5,106416 
10 9,034428 7,856024 0,785602 10,99843 12,56964 19,64006 
11 7,856024 9,034428 48,31455 29,46009 4,713614 1,964006 
12 5,892018 5,892018 27,33896 77,38184 21,21126 28,28169 
13 0,392801 52,24256 1,178404 3,14241 1,964006 0,392801 
14 15,71205 0,392801 22,38967 10,99843 0,392801 0,392801 
15 1,178404 0,392801 0,392801 0,392801 25,92488 10,99843 
MEDIA 81,54553 63,94804 22,48394 14,50746 42,84152 19,79718 
STANDARD DEV 157,6991 142,1762 20,73967 20,32585 73,40107 29,91882 

 
Correlations (1 IL6.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.DevCONTROL CONTROL MINERALA MINERALA PLATA 0 PLATA 1

CONTROL 
CONTROL 
MINERALA
MINERALA
PLATA 0
PLATA 1

81,5455157,699 1,00000 0,97613 0,09948 -0,18933 -0,21914 -0,24936
63,9480142,176 0,97613 1,00000 -0,0645 -0,21086 -0,1960 -0,27286
22,4839 20,739 0,09948 -0,0645 1,00000 0,42810 -0,14035 -0,23782
14,5074 20,325 -0,18933 -0,21086 0,42810 1,00000 -0,0607 -0,06483
42,8415 73,401 -0,21914 -0,1960 -0,14035 -0,0607 1,00000 0,41281
19,7971 29,918 -0,24936 -0,27286 -0,23782 -0,06483 0,41281 1,00000

 
Mean Plot of multiple variables

1 IL6.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel X. MCSF 
For MCSF - (macrophage colony stimulating factor) - recorded values can not be interpreted.  

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 29,85289 0,392801 12,56964 0,392801 121,3756 110,3771 
2 45,17214 15,71205 32,2097 3,928012 45,17214 11,78404 
3 68,34741 0,392801 47,92175 5,892018 25,92488 0,392801 
4 18,46166 0,392801 26,71048 20,42566 21,21126 21,21126 
5 181,0814 182,6526 1,178404 0,392801 9,82003 3,928012 
6 603,3426 543,2441 16,89045 0,392801 0,392801 0,392801 
7 19,64006 32,2097 17,67605 17,67605 280,8529 19,64006 
8 11,78404 0,392801 10,21283 3,928012 69,13301 62,45539 
9 205,435 108,0203 71,48982 32,2097 1,964006 5,106416 
10 9,034428 7,856024 0,785602 10,99843 12,56964 19,64006 
11 7,856024 9,034428 48,31455 29,46009 4,713614 1,964006 
12 5,892018 5,892018 27,33896 77,38184 21,21126 28,28169 
13 0,392801 52,24256 1,178404 3,14241 1,964006 0,392801 
14 15,71205 0,392801 22,38967 10,99843 0,392801 0,392801 
15 1,178404 0,392801 0,392801 0,392801 25,92488 10,99843 
MEDIA 81,54553 63,94804 22,48394 14,50746 42,84152 19,79718 
STANDARD DEV 157,6991 142,1762 20,73967 20,32585 73,40107 29,91882 

 
Correlations (1 MCSF.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev.CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

64,4110477,94550 1,000000 0,266299 -0,14663 -0,27909 -0,07654 0,132093
36,5238223,8079 0,266299 1,000000 0,02951 0,065820 0,55062 -0,16177
24,0351225,87576 -0,14663 0,02951 1,000000 0,781140 0,031230 -0,30551
43,8146045,43559 -0,27909 0,065820 0,781140 1,000000 -0,20945 -0,12034
48,1858 68,53933 -0,07654 0,031230,55062 0 -0,20945 1,000000 -0,42367
45,8195624,60636 0,132093 -0,16177 -0,30551 -0,12034 -0,42367 1,000000

 
Mean Plot of multiple variables

1 MCSF.sta 6v*15c

Mean; Whisker: Mean±0,95 Conf. Interva
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Tabel XI. TNF – β 
And for this marker of inflammation, group A showed a downward trend, the same situation has 
been observed for group B, who ingested Borsec mineral water source. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 506,55 35,04 359,17 35,04 462,88 260,92 
2 413,76 62,5 490,17 62,5 402,84 342,79 
3 479,26 43,8 375,55 156,25 293,67 26,28 
4 250 35,04 277,29 62,5 293,67 250 
5 561,14 506,55 277,29 26,28 277,29 62,5 
6 1996,72 1751,09 326,42 43,8 260,92 260,92 
7 277,29 359,17 310,04 310,04 435,59 293,67 
8 156,25 62,5 310,04 277,29 250 277,29 
9 626,64 435,59 359,17 310,04 277,29 62,5 
10 156,25 156,25 35,04 310,04 293,67 386,46 
11 62,5 260,92 359,17 402,84 490,17 310,04 
12 62,5 62,5 359,17 959,61 277,29 62,5 
13 8,76 326,42 43,8 260,92 156,25 310,04 
14 293,67 277,29 293,67 310,04 310,04 293,67 
15 260,92 156,25 43,8 250 310,04 326,42 
MEDIA 407,4807 302,0607 281,3193 251,8127 319,4407 235,0667 
STANDARD DEV 478,9682 430,0732 134,7204 232,9958 89,66067 118,6991 

 
Correlations (1 TNF.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.DevCONTROL CONTROL MINERALA MINERALA PLATA 0 PLATA 1

CONTROL 
CONTROL 
MINERALA
MINERALA
PLATA 0
PLATA 1

407,480 478,968 1,00000 0,88762 0,25443 -0,43976 -0,09949 -0,13808
302,060 430,073 0,88762 1,00000 0,02243 -0,24898 -0,21498 -0,01004
281,319 134,720 0,25443 0,02243 1,00000 -0,03341 0,46766 -0,39113
251,812 232,995 -0,43976 -0,24898 -0,03341 1,00000 -0,07825 -0,20394
319,440 89,660 -0,09949 -0,21498 0,46766 -0,07825 1,00000 0,24916
235,066 118,699 -0,13808 -0,01004 -0,39113 -0,20394 0,24916 1,00000

 
Mean Plot of multiple variables

1 TNF.sta 6v*15c
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Tabel XII. MCP 
MCP - macrophage chemotactic protein determine at the inflammatory monocyte migration 
in endothelial wall. And for this marker declined to values at study end compared to baseline 
for both study groups, A and B. 

Nr. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1 
1 153,8467 148,3522 43,9567 29,671 407,6926 197,8027 
2 215,3851 86,8138 116,4841 62,638 207,6928 232,9675 
3 183,517 220,8796 168,1324 79,1215 165,9346 57,1435 
4 90,1105 53,8468 218,6818 161,539 239,5609 112,0885 
5 304,396 227,473 230,7697 254,9455 181,3192 140,6599 
6 282,418 297,8026 209,8906 84,616 172,528 186,8137 
7 417,5827 268,1323 278,0224 243,9565 329,6707 227,473 
8 293,407 215,3851 168,1324 196,7038 119,7808 215,3851 
9 204,3961 143,9566 218,6818 192,3082 241,7587 207,6928 
10 181,3192 147,2533 197,8027 161,539 270,3301 139,561 
11 289,0114 223,0774 181,3192 170,3302 176,9236 282,418 
12 329,6707 295,6048 403,297 462,6376 368,1322 119,7808 
13 165,9346 108,7918 200,0005 153,8467 168,1324 116,4841 
14 116,4841 70,3303 243,9565 165,9346 192,3082 184,6159 
15 239,5609 200,0005 186,8137 76,9237 170,3302 132,9676 
MEDIA 231,136 180,5133 204,3961 166,4474 227,473 170,2569 
STANDARD DEV 88,1302 79,06024 77,77498 105,2872 82,97968 59,33546 

 
Correlations (1 MCP.sta)
Marked correlations are significant at p < ,05000
N=15 (Casewise deletion of missing data)

Variable Means Std.Dev. CONTROL 0 CONTROL 1 MINERALA 0 MINERALA 1 PLATA 0 PLATA 1

CONTROL 0
CONTROL 1
MINERALA 0
MINERALA 1
PLATA 0
PLATA 1

231,1360 88,1302 1,000000 0,838340 0,427181 0,498578 0,093710 0,358192
180,5133 79,0602 0,838340 1,000000 0,399765 0,397425 0,084226 0,050919
204,3961 77,7750 0,427181 0,399765 1,000000 0,885320 0,155825 -0,235358
166,4474 105,2872 0,498578 0,397425 0,885320 1,000000 0,288592 -0,087764
227,4730 82,9797 0,093710 0,084226 0,155825 0,288592 1,000000 0,039049
170,2569 59,3355 0,358192 0,050919 -0,235358 -0,087764 0,039049 1,000000

 
Mean Plot of multiple variables
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CONCLUSIONS 
The results of the studies conducted on 

the effect of carbonated mineral water and flat 
on patients with metabolic syndrome show 
also other studies in the field, an important 
trend of decreasing blood glucose, total 
cholesterol and LDL-cholesterol in subjects 
who ingested 2 liters / day Carbonated water 
from natural source Borsec for one month. It 
is expected that a longer period of ingestion 
of this water statistically significant tendency 
to facilitate normalization of glucose and lipid 
metabolism. Also, further studies on the effect 
of preventing profiled installation metabolic 
syndrome could obtain more conclusive 
results. 

Serum uric acid as a marker of 
inflammation, was also down from the start of 
the study in patients who have ingested 
carbonated water. 

Not the same results were recorded in 
subjects from subgroup B, which received 
water. This was expected because the CO2 
content in the water is the primary factor that 
interfere with lipoprotein metabolism, thereby 
influencing the proinflammatory status of 
metabolic syndrome. Also, studies in the 
international literature have shown that CO2 
in carbonated water increases insulin 
sensitivity. This effect seems directly 
proportional to the degree of mineralization of 
water 

And other markers of inflammation 
were influenced in their downward in patients 
from subgroup who received carbonated 
mineral water. Thus, significant decreases 
were recorded in the C-reactive protein, 
MCP-1, TNFbeta, interleukin 6, all of whom 
play important role in inflammation and 
plaque buildup. 

For this group of parameters, however, 
and group B, who ingested water, declined to 
baseline. Considers it important to continue 
research in this area to identify the other 
components in addition to CO2, could play a 
role in reducing cardiovascular risk in patients 
with metabolic syndrome. Of course, the 
presence of calcium and magnesium also 
plays an important role in regulating blood 
pressure and insulin resistance, but 
comcentratia in magnesium non-sparkling 

water is very small. On the other hand, existing 
studies have not established in international 
literature is the minimum concentration of 
different component occurring adverse effects. 

In conclusion, sparkling mineral water 
source Borsec of interest in lowering 
cardiovascular risk in patients with metabolic 
syndrome. This water intake by the subjects 
with hypertension, diabetes, dyslipidemia and 
abdominal obesity type lowers serum glucose, 
increased insulin sensitivity, decreased serum 
total cholesterol and LDL-cholesterol. 
Antiatherosclerotic and anti-inflammatory 
effect is demonstrated by lowering 
proinflammatory markers syndrome. 
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Abstract 
Mist sauna is a style of bathing in which hot water vapor is sprayed into a bathroom, establishing an air temperature of 
40°C with saturated humidity. Bath heater and dryer equipment with mist sauna function was released onto the 
Japanese market in 2004. After their introduction, various studies investigated the effects of mist sauna bathing, and it 
has been demonstrated that mist sauna bathing has various effects and efficacies, not only hyperthermic effects but also 
other effects including on physical appearance. Mist sauna bathing occurs in a bathroom, usually without a toilet, in 
which the room temperature is approximately 40°C with 100% relative humidity. It has been shown that the mist sauna 
causes little hemodynamic change, which ensures its safety during bathing. Therefore, we can enjoy safer physiological 
bathing in a mist sauna than in traditional hot water immersion bathing. In addition, the mist sauna elicits benefits such 
as improved skin condition, heat acclimation, and autonomic balance. Since mist sauna bathing does not involve 
immersion of the body in bathtub water, it is less likely to result in an accident during bathing because of the low 
impact of hemodynamic changes. Recently, mist sauna bathing has drawn attention in the field of nursing care as a 
bathing style for the hospitalized elderly that can reduce the burden on care-giving personnel during bathing. It is 
expected that mist sauna will be adopted by homes and various facilities as a useful approach for various purposes, 
regardless of the user’s age or gender. 
 
Key Words: mist sauna, bathing, hyperthermic effect, thermoregulatory function, nursing home 
 
Introduction 
It has been accepted that bathing culture in 
Japan began with sea bathing in ancient 
times. Bathing as immersion in hot water 
became popular among aristocratic people in 
the Nara period (710-794 AD), and prevalent 
among the general public in the beginning of 
the Edo period (1602-1867 AD). In contrast, 
mist sauna bathing, a bathing form not 
involving immersion in hot water, has been 
marketed as one of the functions associated 
with a bathroom heater since 2004. 
Subsequently, several gas-supplying 
companies have studied the merits of heating 
and the cosmetic effects of mist sauna, and 
gradually a conception of its beneficial effects 
and efficacy have penetrated to the general 
public.  
Bathing culture in Japan has been accepted 
from ancient times as a means of body 
cleaning as well as relaxation. However, 
considering the prosperity of public baths in 
the age of Roman Empire, European culture 
also had accepted public baths as a social 
arena. During ancient to medieval times, 

cleanliness and washing by bathing declined 
due to Christianity. At the end of the 16th 
century, Japanese public bath had achieved its 
position of a social arena among the general 
public. This style of bathing has continued up 
until now, but accidents during bathing to 
death increased at the end of 20th century 
with increasing the percentage of the aged 
people. Moreover, as the number of the 
elderly increased in the nursing care facilities, 
the burden of care-givers became heavy and 
heavy during bathing since most of the 
elderly prefer the hot (>42°C) water 
immersion bathing. In the light of European 
traditional vapor bathing, or saunas, or steam 
baths, the Japanese household equipment 
companies tried to incorporate these ways of 
bathing instead of hot water immersion 
bathing, however, little is known about 
thermoregulatory responses to these vapor 
bathing. 
Since mist sauna can be seen at several 
leisure facilities, such as hot spas or “super 
sento” (public baths with not only the original 
sento function, but also other leisure facilities 
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including hot spa, open-air bath, several kinds 
of bathing facility, or sauna, as well as 
restaurants), the definition of mist sauna seems 
to be somewhat unclear. Nakayama described 
that mist sauna involves exposure of the human 
body to sprayed hot water vapor of 
approximately 60°C in a bathroom, so it is a 
form of hot water bathing involving a special 
type of hot water shower, and not heated-air 
bathing (Nakayama, 2008). He explained that 
mist sauna is a different type of bathing from 
heated-air or steamed-vapor bathing.  
Some people have discussed that mist sauna 
is not included in the category of “sauna” 
bathing, which involves a dry sauna with a 
dry and high-temperature environment of 
around 100°C. Dry sauna was invented in 
countries in which there are few hours of 
sunlight in winter, such as Finland and 
Estonia. In such countries, sauna users expose 
themselves to a high-temperature 
environment with low humidity, which causes 
profuse sweating, and then jump into cold 
water. This procedure improves their 
thermoregulatory function through rapid 
vasoconstrictive activity under an extreme 
cold environment.  
We expose ourselves to a wet and low-
temperature atmosphere in a mist sauna, 
compared with that in a heated-air sauna or 
steamed-vapor sauna. In terms of the 
temperature, a mist sauna is likely to be 
similar to hot water immersion bathing, which 
might suggest that a mist sauna can be 
classified into the category of sauna bathing. 
This argument makes the classification of 
mist sauna vague, and some people describe a 
mist sauna as “mist bathing.” This lack of 
clarity may be due to a lack of understanding 
about the characteristics of a mist sauna. 
In the present review, we would like to clarify 
the characteristics of mist sauna by describing 
its thermal environment and the associated 
effects and benefits that have been identified 
to date. In addition to this, we will describe 
the possible expansion of mist sauna use into 
the field of welfare, utilizing a bathing form 
that does not involve immersion in hot water. 
In the present review, we use the term “mist 
sauna” to refer to the environmental 
conditions, and “mist bathing” as the 
procedure of bathing in a mist sauna. 

1. Production method of mist sauna 
There are three ways to produce mist: 1) 
nozzle splash method, 2) vaporization 
method, and 3) water cracking method (Table 
1). In the vaporization method, hot water at a 
temperature of 60°C is dropped on the surface 
of a heat converter heated by 80°C water, 
blown by a fan, and vaporized to produce 
humidification of 100% RH (relative 
humidity). In the water cracking method, 
which has been developed recently, small 
nozzle-sprayed water particles are exposed to 
hot air in order to heat them; then, the hot and 
humid air is sent into the bathroom by a fan. 
A demerit of this system is the low 
humidification capability, which is 60-90% 
RH depending on the air tightness of the 
bathroom. The diameter of the particles in the 
vaporization and water cracking methods is 
less than 10 µm, which is called micro-mist. 
In the conventional nozzle splash method, hot 
water is directly splashed from a nozzle. This 
method is the simplest, and is easily produced 
in an existing bathroom by bifurcating the 
water tap. Since the method splashes mist into 
the air directly, the diameter of the particles is 
approximately 100 to 200 µm, which is large 
enough for users to get wet immediately. 
Another name for the mist made by this 
method is “splash mist.” Recently, a hybrid 
system combining the micro-mist and splash 
mist has been developed, in which the user 
can employ either method. 
What are the differences in the effects of 
micro-mist and splash mist on the human 
body? Kawahara and Kuwano (2011) 
compared the effects of micro-mist produced 
by the water cracking method and splash mist 
by the conventional nozzle splash method, 
and reported that the tympanic temperature 
(core temperature) and the mean skin 
temperature increased slower and there was 
less heat sensation upon micro-mist exposure 
than with splash mist exposure (Fig. 1). This 
difference is considered to be due to the 
difference in the water contained in the 
bathroom air, since the humidity is not 
saturated in micro-mist, and little micro-mist 
is present in the bathroom. These two factors 
might be the main causes of the more 
moderate heating effects on the human body 

 24



Balneo Research Journal         DOI: http://dx.doi.org/10.12680/balneo.2013.1039               Vol.4, Nr.1, February 2013 
 
in the micro-mist than in the splash mist 
approach. 
2. Basic study on mist sauna 
In an early study on mist sauna, Miwa et al. 
(1999) investigated the effect of mist heating 
using a mist sauna facility by the nozzle 
splash method as a potentially physiologically 
safe heating method; they reported that mist 
heating is favorable for elderly people, who 
are considered to be easily dehydrated, 
because it causes less sweating than warm-air 
heating. Sekimoto et al. (2001) surveyed the 
effect of mist sauna at 38, 40, and 42°C 
splash, and concluded that higher-temperature 
splash mist caused greater increases in heart 
rate and body temperature. 
In terms of a vaporization mist sauna, 
Kawahara et al. (2002) compared its effects 
with those of a dry sauna with a room 
temperature at 70°C and a relative humidity 
of 10%; they reported that the mist sauna had 
less effect on the cardiovascular system and 
resulted in milder dehydration by sweating, 
indicating its physiologically safe effects, 
whereas there were higher rates of 
vasodilatation and sweating per body 
temperature rise, which showed the efficient 
thermal effects of a mist sauna (Fig. 2). 
Nishikawa et al. (2000) compared the thermal 
effects of head-out bathing involving 
immersion in 40°C hot water for 10 min and 
vaporization mist sauna bathing with micro-
mist at 40°C and 100% RH, from the 
viewpoint that mist bathing is a form of hot 
water immersion bathing. They showed that, 
although a systolic pressure drop was 
observed during head-out hot water 
immersion bathing, mist sauna bathing 
provided no fluctuation in systolic blood 
pressure and a good bathing feeling, both of 
which were due to the high-humidity 
conditions (~100% RH) of the mist sauna. 
A recent study by Kawahara et al. (2005) 
examined the effect and efficacy of micro-
mist by the water cracking method; they 
reported that thermal effects were 
significantly correlated to specific enthalpy, 
dry- and wet-bulb temperatures, and relative 
humidity, and that skin-moisturizing action 
was well correlated to relative humidity. They 
concluded that this action could not be 
obtained unless the relative humidity was 

high, even with a high-temperature 
environment in the sweating temperature zone 
(Fig. 3). 
These studies indicated that exposure to the 
environment with a relatively low 
temperature (~40°C) and a high relative 
humidity (100%) provided by mist sauna 
bathing is an innovative way of bathing, 
which produces physiologically safe and 
comfortable bathing conditions. 
3. Efficacy of a mist sauna, by applying 

the temperature and humidity of a mist 
sauna environment 

Several features resulting from mist sauna 
bathing have beneficial effects on the human 
body. Kawahara et al. (2005) investigated the 
effect of light exercise during mist sauna 
bathing. Focusing on light exercise as the 
desired performance during mist sauna 
bathing in market research, they examined the 
effects of stretching and resistance training 
during mist sauna bathing. Subjects were 
instructed to perform isotonic exercise (arm 
swinging with a frequency of 1 Hz) in a mist 
sauna environment, which resulted in an 
increase in serum free fatty acid level and a 
decrease in blood glucose level without 
changing the body temperature, indicating the 
energy metabolism was enhanced by exercise 
in the mist sauna. Miwa et al. (2010) 
determined the metabolic rate during exercise 
in a mist sauna, and disclosed that the 
metabolic rate during mist sauna bathing with 
isotonic exercise (arm swinging with a 
frequency of 1 Hz) was twice as great as that 
during only mist sauna exposure, 
corresponding to exercise of 12 min of 
walking at a speed of 70 m/min. Han et al. 
(2006) measured the trapezius muscle blood 
flow by near-infrared spectrometry during 
“mist stretch bathing.” They also evaluated 
the refreshing and comfortable feeling in the 
neck and shoulders using the visual analog 
scale method. It was found that the 
combination of stretching exercise and mist 
sauna bathing increased the trapezius muscle 
blood flow, and enhanced the refreshing and 
comfortable feeling by “mist stretch bathing.”  
Concerning the beneficial effect of mist sauna 
on allergic rhinitis, Hotehama et al. (2006) 
reported such effect of mist sauna bathing on 
nasal allergy as a result of the humidified 
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environment. They exposed patients with 
allergic rhinitis to mist sauna bathing and 
bathtub bathing, had the patients assess the 
improvement of nasal obstruction by the 
visual analog scale, and measured the nasal 
cavity volume by acoustic rhinometry. As a 
result, they observed that an improvement 
continued for more than 30 min after the mist 
sauna bathing, which was sustained for more 
than 90 min; they concluded that mist sauna 
bathing was effective for improving nasal 
allergy symptoms. 
In a study on the thermal effects of mist sauna 
on blood flow improvement and facilitation, 
Yamada et al. examined its effects on neck 
and shoulder stiffness (2008a) and blood flow 
in the scalp (2008b) compared with those of 
bathtub bathing. In the neck and shoulder 
stiffness study, they exposed 12 women aged 
30-40 years old to 1) 40°C mist sauna for 10 
min, 2) 40°C mist sauna with stretch exercise 
for 10 min, and 3) head-out hot water 
immersion at 40°C in a bathtub for 10 min. 
Then, they compared the trapezius muscle 
stiffness just after, 15 min after, and 30 min 
after the exposure. The results showed that 
muscle stiffness was lowest in the mist and 
stretch, intermediate in the mist sauna 
bathing, and highest in the bathtub bathing, 
indicating that the muscle blood flow was 
improved in this order. They also reported 
that the trapezius muscle stiffness upon 
applying an oil massage was the same as 
upon undergoing mist sauna bathing. They 
estimated that the softening of the trapezius 
muscle was attributable to a muscle 
temperature rise, and indicated that the free 
movement during mist sauna bathing 
contributed to the better improvement of neck 
and shoulder stiffness by combining the 
stretch exercise and the mist sauna. As for the 
scalp blood flow improvement, they 
examined the effect of mist sauna bathing on 
the significance of scalp care in male pattern 
alopecia. They measured the scalp skin 
temperature with a thermistor and the skin 
blood flow with a laser Doppler flowmeter, 
and observed increases in both parameters. 
Therefore, mist sauna bathing was shown to 
be beneficial for scalp hair by improving the 
scalp skin blood flow. 

Ishibashi et al. (2011) examined the effects of 
mist sauna on relieving mental strain as well 
as physical strain. They compared the effects 
of 1) head-out bathtub bathing, 2) shower 
bathing, and 3) mist sauna bathing on the 
changes in parameters reflecting physical 
strain, including average frequency of 
electromyogram and skin blood flow 
measured by near-infrared spectroscopy, 
before and after bathing, by contraction 
loading of the biceps brachii at the level of 
30% of maximal voluntary contraction until 
completion. The recovery from the physical 
strain was observed to be the same between 
bathtub bathing and mist sauna bathing. To 
assess the mental strain, a word-detecting test, 
a mental arithmetic test, and an auditory odd-
ball task were applied before and after the 
bathing; a latency delay of P300, an 
amplitude decrease in Cz through the auditory 
odd-ball task, and changes in flicker value as 
well as task performance were observed, 
indicating that the effect of the mist sauna on 
recovery from mental strain was the same as 
that with bathtub bathing.  
Concerning the body temperature change 
after mist sauna bathing, Michihiro et al. 
(2010) proposed using mist sauna bathing 
during summer by employing tap water 
without changing the temperature. They 
investigated the body temperature and 
sweating changes before and after 40°C mist 
sauna bathing for 7 min, followed by tap 
water mist sauna bathing for 3 min. They 
observed the same rise not only in body 
temperature and sweating but also in skin 
moisture as in the usual mist sauna bathing 
for 10 min, whereas sweating was suppressed 
and hemodynamic changes were minimized 
after bathing. Yoshida et al. (2010) 
investigated the effect of mist sauna bathing 
on deepening of non-REM sleep stage, and 
observed that the mist sauna bathing did not 
influence the sleep efficiency, the latency of 
sleep onset, or the arousal index, but 
enhanced the delta wave power in the power 
spectra of an electroencephalogram for non-
REM sleep, indicating that the mist sauna 
bathing caused deepening of the non-REM 
sleep stage compared with the bathtub 
bathing. 
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The effects of facial cooling combined with 
bathtub and mist sauna bathing were 
investigated by Kawahara et al. (2003); they 
compared the effects of bathtub bathing in 
38°C water up to the epigastrium and head-
out hot water bathtub bathing of 42°C for 20 
min. They added head-out mist sauna bathing 
at 42°C and 100% relative humidity for 20 
min with and without facial cooling to the 
bathtub bathing. They found that the 
tympanic temperature rise was suppressed to 
1/6 to 1/7, and the esophageal temperature 
was also suppressed to 1/10 by bathtub 
bathing in 38°C water up to the epigastrium 
with facial cooling, compared with those 
upon bathtub bathing at 42°C, and that facial 
cooling provided thermal comfort and post-
bathing refreshment. 
These observations indicate that mist sauna 
bathing with light exercise facilitates an 
increase in energy metabolism, and with 
stretch exercise increases the blood flow of 
skeletal muscle by thermal and massage 
stimulation, providing refreshment. It also has 
relaxing effects on muscle stiffness by 
enhancing the skeletal muscle blood flow as 
well as recovery effects on mental strain by 
attenuating the sympathetic excitation of 
skeletal muscles. Moreover, the higher-
temperature and higher-humidity environment 
of a mist sauna provides several beneficial 
health effects, including for nasal allergy, 
neck and shoulder stiffness, enhancement of 
scalp blood flow, and deep sleep. In order to 
prevent too great an increase in brain 
temperature, local cooling, such as facial 
fanning, might be a good approach to 
suppress the core temperature. 
4. Effect of serial exposure to mist sauna; 

chronic effects of mist sauna 
The studies described above mainly focused 
on the effects and efficacy of a mist sauna 
upon a single exposure, namely, acute effects. 
However, mist sauna has many benefits for 
individuals upon repeated exposure (chronic 
effects). Here, the efficacies of serial mist 
sauna bathing are described. 
Murakami et al. (2005) examined the 
cosmetic effects of serial mist sauna bathing 
for a month on the female skin, and observed 
a significant increase in water content in the 
facial stratum corneum and a significant 

reduction in the facial transepidermal water 
loss, signifying the improvement of skin 
surface morphology and the refinement of the 
facial skin texture. They concluded that mist 
sauna bathing enhances the penetration of 
skin care products after bathing, and adjusts 
the skin condition to strengthen the effects of 
the products. 
As for the improvement of a chilly feeling in 
the extremities in women, Nakahara et al. 
(2007) investigated the effect of serial mist 
sauna bathing for one month on mitigation of 
such a feeling in the hands and feet of women 
with oversensitivity to cold. They measured 
not only the skin temperature and the skin 
blood flow but also subjective reports of a 
chilly feeling in their hands and feet; they 
observed significantly higher skin 
temperature and significantly higher skin 
blood flow. The subjects reported a warm 
sensation in their fingers, which mitigated the 
chilly sensation in their toes. They also 
observed suppression of reduced water 
content in the skin after serial mist sauna 
bathing, which is usually reduced in winter. 
Subjective assessment of the skin condition 
revealed that their skin conditions, namely, 
skin moisturizing, were improved after serial 
mist sauna bathing for a month. 
Katsumata et al. (2009) verified whether the 
chilly sensation in their fingers and toes was 
mitigated by serial mist sauna bathing. They 
examined the recovery time after immersing 
their feet in cold water, and observed a 
significantly shorter recovery time. They also 
found that “Fatigue” score in The Profile of 
Mood States was significantly decreased after 
serial mist sauna bathing. They estimated that 
serial mist sauna bathing for a certain period 
is effective for recovery of the autonomic 
dysfunction caused by thermal stress 
associated with the movement between rooms 
with different temperatures, such as summer 
lethargy, represented by “air-conditioner 
sickness.” 
Shiobara (2009) examined the cosmetic effect 
of serial mist sauna bathing for two weeks. 
She observed that serial exposure to mist 
sauna bathing significantly improved skin 
elasticity, the release rate of skin after suction, 
and skin color brightness at the cheek area of 
the subjects, which indicates that the 
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incorporation of mist sauna bathing with half-
body bathing (bathing involving immersion in 
water at a mild temperature of ~38°C up to 
the level of the epigastrium) provides 
significant improvement of skin condition. 
Mist sauna bathing has also been proved to be 
effective in ameliorating metabolic syndrome 
in men. Michihiro et al. (2009) surveyed the 
effect of serial mist sauna bathing for 3 
months on the indices of metabolic syndrome 
in middle-aged men. They measured 1) body 
fat percentage, 2) body weight, and 3) 
abdominal circumference, before and after 3 
months of everyday exposure to serial mist 
sauna bathing, and observed significant 
decreases in these parameters by 1.02%, 1.5 
kg, and 2.84 cm, respectively.  
The heat acclimation effect of serial mist 
sauna bathing was examined by Takemori et 
al. (2009). They determined the sweat volume 
and the sodium concentration in sweat after 
15 min of 50 W ergometric exercises before, 
during (at 1.5 months), and after 3 months of 
serial mist sauna bathing in middle-aged men. 
Sweat sodium level was significantly reduced 
after exposure for 1.5 months, and was further 
reduced by 65.7% after 3 months of serial 
exposure, whereas sweat volume was 
significantly increased by 89.6% after 3 
months of exposure. These changes indicated 
the heat acclimation function associated with 
an increase in the sweat volume along with a 
decrease in the sodium excretion in the sweat 
caused by facilitation of the sodium 
reabsorption in the sweat gland. In another 
review (2009) on mist sauna bathing, 
Takemori described that these serial exposure 
effects are brought about in combination with 
the thermal effect and skin-moisturizing 
effect of mist sauna bathing. 
These studies of serial mist sauna bathing 
demonstrated that serial exposure provides 
cosmetic effects for the skin, enhances the 
effects of skin care products, and facilitates 
the recovery of autonomic dysfunction caused 
by the thermal stress associated with the 
temperature difference. Furthermore, the 
possibility that serial exposure to mist sauna 
for 3 months had an effect on metabolic 
syndrome was suggested, and a possible 
preventive effect on heat stroke was indicated 

by its facilitation of heat acclimation through 
effective sweating. 
5. Standardization of mist sauna bathing 
Research and development departments of 
urban gas companies, which have studied the 
effectiveness and efficacy of mist sauna 
bathing, proposed standardization of the 
temperature and time for bathing. The 
proposed room temperature might be 40°C, 
and the recommended time for exposure 
would be 10 min in consideration of 
physiological safety. There is no 
standardization for relative humidity since 
mist sauna bathing uses a room with abundant 
small water particles in the air, which 
saturates the water vapor in the room at 
100%. This high humidity of 100% renders 
the dissipating effect of sweating invalid, 
which might cause dehydration by profuse 
sweating depending on the room temperature 
and bathing duration. However, since mist 
sauna bathing by the water cracking method 
is incapable of increasing the relative 
humidity to 100%, the thermal effects in a 
bathing room with this approach at 40°C are 
different from those with other methods, 
enabling the evaporating effect of sweat to 
lower the core temperature effectively 
(Kawahara and Kuwano, 2011). A bathroom 
temperature of 40°C with a relative humidity 
of 100% provides the following changes, 
according to previous reports, and also 
depending on seasonal differences: increase 
in the core temperature by 0.45-0.66°C 
(tympanic), 0.6-0.9°C (sublingual), and 0.23-
0.27°C (rectal), and increase in the heart rate 
by 15-20 bpm (Table 2, Kawahara et al. 2002, 
Kawahara et al. 2005, Sekimoto et al. 2001, 
Takemori 2009, Nishikawa and Murakami 
2000, Han and Takemori 2006, Huang et al. 
2009, Maekawa 2008, Michihiro et al. 2010, 
Miwa and Kawahara 2010, Miwa et al. 2009). 
These values approximate the changes in the 
core temperature (tympanic temperature) of a 
rise of 0.5°C and the heart rate elevation of 20 
bpm as suggested by Kawahara et al. (2004) 
when they proposed the physiologically safe 
and psychologically comfortable changes in 
the core temperature and the heart rate during 
bathtub bathing up to the neck. From these 
observations, it is reasonable to set the 
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standardized room temperature to 40°C and 
the mist sauna bathing duration to 10 min. 
Since this standard is based on the exposure 
to mist sauna produced by the nozzle splash 
method and the vaporization method, 
application of this standard to mist sauna 
bathing by the water cracking method might 
provide insufficient thermal comfort to 
bathers since the mist sauna produced by this 
method produces mild physiological 
alteration in the bathers. Different standards 
are expected to be proposed for mist sauna 
bathing produced by the water cracking 
method.  
6. Studies on mist sauna bathing for the 

children 
In spite of favorable results from the adult 
men and women, children were reported to be 
unfavorable preference, and mothers claimed 
the difficulty in taking a mist sauna with 
children. Kawahara et al. (2012) examined 
and determined the best thermal environment 
of mist sauna for children, employing the mist 
sauna facility with the changeable direction 
and angle for mist spraying by the nozzle 
splashing method. As the result, they showed 
that the spray nozzle should be directed not to 
the bathtub but to the washing area, which 
induced significant thermal effects on 
children in the washing area. This specific 
spraying has been approved as preferable 
heating by children.  
Since family bathing is preferred by Japanese 
families, this result provided a reasonable 
explanation to account for prevalence of 
family mist bathing. 
7. Studies on mist sauna bathing for the 

elderly 
According to a survey by The Tokyo 
Metropolitan Medical Examiner’s Office in 
2000 (Tokyo Metropolitan Emergency 
Association, 2000), sudden death during 
bathing occurred predominantly in winter, 
and annually, 14,000 people were estimated 
to have died in association with bathing, 
including deaths by disease and accidents, in 
Japan. Furthermore, cases involving elderly 
people aged 65 years and older constituted 
87.3% of domestic deaths by accident or by 
drowning in association with bathing. The 
fact that elderly people make up a large 
proportion of those dying during bathing 

might be due to their insensitivity to hot or 
cold temperature. The elderly may not feel so 
strong a stress upon a change in their 
environment, which might in turn convey a 
strong physical strain.  
Bathing is the specific condition through 
which elderly people would receive this 
strong stress. However, there are four specific 
dangerous situations for elderly people who 
undertake Japanese-style bathing in winter 
(Tochihara 2006). The first is when they are 
exposed to a cold environment in the dressing 
room. This cold stress elevates their blood 
pressure. The second is when they enter a hot 
bathtub. This action would elevate their blood 
pressure further. The third is when they 
immerse themselves in hot water in the 
bathtub, which gradually dilates the blood 
vessels to lower the blood pressure. This 
enhances the risk of cerebral or myocardial 
infarction in conjunction with the dehydration 
produced by sweating. The fourth is when 
they leave the bathtub and cease immersion in 
hot water. Hot water immersion dilates the 
vessels and lowers the vascular compliance in 
the lower body. When they stand up to leave 
the bathtub, massive fluid shift to the lower 
body occurs due to gravity and reduces the 
cerebral blood flow, which might be a cause 
of orthostatic hypotension. These large 
fluctuations in blood pressure in association 
with bathing would not occur during mist 
sauna bathing. It is thus possible to reduce 
deaths during bathing when elderly people 
adopt mist sauna bathing instead of 
conventional bathing immersed in hot water. 
As an appropriate method for bathing by the 
elderly, Maekawa (2008) proposed mist sauna 
use because it precludes the possibility of 
drowning accidents. He examined the product 
of heart rate and systolic blood pressure (the 
double product) during bathing, and reported 
that the changes in this double product during 
mist sauna bathing were significantly smaller 
than those during bathtub bathing, suggesting 
that the cardiac load during mist sauna 
bathing was smaller than that during bathtub 
bathing, and mist sauna bathing seems to be 
safer for the elderly. He also assessed mist 
sauna bathing in terms of subjective thermal 
sensation, comfort, fatigue sensation, and 
relaxing sensation using 7-point Likert scales, 
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and reported the same satisfaction with mist 
sauna bathing as with bathtub bathing. 
Furthermore, he evaluated mist sauna bathing 
as a safer and easier bathing method not only 
for the elderly but also for care-receivers. For 
three elderly care-receivers who had 
disabilities in terms of walking but could 
bathe at home, he compared the posture of the 
care-receivers using a posture discriminator 
during mist sauna bathing and bathtub 
bathing. He found that the average 
anteflexion angle of the care-receivers during 
mist sauna bathing was smaller than that 
during bathtub bathing, and the total 
cumulative time with anteflexion posture at 
an angle of more than 45° during mist sauna 
bathing was shorter than that during bathtub 
bathing, depending on the condition of the 
care-receivers and the bathing environment in 
the care-receivers’ home. Therefore, he 
concluded that mist sauna bathing is a bathing 
method associated with lower physical strain 
for elderly care-receivers compared with 
bathtub bathing. 
8. Study of mist sauna bathing and its 

possible application to nursing care 
Since mist sauna bathing has been clarified as 
a low-burden bathing approach for care-
receivers, the authors discussed the possible 
application of a mist sauna in nursing care. 
Home nursing care has become prevalent for 
Japanese patients who want to be cared for in 
their home; however, care-giving tasks by 
family members are sometimes burdensome, 
among which bathing care is one of the most 
burdensome tasks. Because mist sauna 
bathing does not involve movement over a 
bathtub edge, the care-receiver does not need 
to undertake difficult movements in the 
bathroom. In mist sauna bathing care, the 
caregiver transfers the care-receiver to the 
bathroom, after which the care-receiver can 
stay in the washing area to heat and wash the 
body. Then, the caregiver simply withdraws 
the care-receiver from the bathroom, without 
transfer between the bathtub and the washing 
area. 
Miwa et al. examined the caregiver’s burden 
of caring for simulated hemiparetic patients 
by comparing the electromyographic (EMG) 
activity for bathing care between mist sauna 
and bathtub bathing. The EMG activity for 

the mist sauna bathing was found to be 
smaller than that for the bathtub bathing: by 
53% for the shoulder muscles, 43% for the 
upper arms, 41% for the lumbar muscles, and 
64% at the femur. The care time was also 
shortened to half as long as for bathtub 
bathing. In addition, POMS showed that the 
rating of “Fatigue” was significantly reduced 
by the mist sauna bathing. 
Kawahara et al. (2011) reported the merits of 
introducing a mist sauna facility for home 
nursing care by interviewing elderly couples. 
They observed that the introduction of a mist 
sauna system enabled self-support by the 
care-receiver and reduced the burden on the 
caregiver. They concluded that mist sauna 
bathing contributed to improved quality of 
life for care-giving family members.  
Kashima (2007) discussed the selection of a 
particular pattern of air flow in a mist sauna 
facility as a care support system, and 
proposed several specific flow patterns for 
caregivers and care-receivers, including 
changes in the flow direction or cessation of 
flow during care-giving tasks such as body 
washing. 
The above reports described the beneficial 
use of a mist sauna facility as a care-giving 
measure in home nursing care. However, is a 
mist sauna also beneficial to reduce a 
caregiver’s burden to care for large groups of 
patients for a long time? Kawahara et al. 
(2010) tried to answer this by surveying the 
bathing care in a nursing care home facility 
affiliated to a hospital. In the surveyed 
nursing care home facility, bathing care was 
given in a general public bath and in a bathing 
facility using a hydraulic elevator for 
bedridden patients. In the general public bath, 
caregivers transferred the patients by 
immersing their lower legs in the bath, and 
washed the patients’ bodies in a humid 
washing area, which not only forced the 
caregivers to transfer the patients up and 
down but also exposed the caregivers to 
vapor. It was observed that these strains 
resulted in leukocytosis in the caregivers after 
bathing care. In the questionnaires from the 
caregivers after bathing care, there were 
complaints about working in a hot and humid 
atmosphere, heavy work intensity, and 
unbearable posture during care-giving. 
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Surveys on subjective symptoms revealed that 
the caregivers suffered from generalized 
fatigue, and POMS (Profile on Mood Status) 
showed that they maintained a negative 
mood. As for the problems of transferring 
patients up and down and heat exposure, 
introduction of machine-based bathing care 
by using an automatic bathtub or a bathtub 
with a hydraulic lift may solve the caregivers’ 
problems to some extent; however, this would 
not be suitable to treat large numbers of 
bathing patients. Therefore, they concluded 
that it would be necessary to take 
countermeasures including the introduction of 
a mist sauna room specifically for bathing, 
and to separate the spaces for bathing and for 
washing to resolve the above work-related 
problems. 
Thus, in terms of the application of a mist 
sauna to nursing care, it has been suggested 
that a mist sauna could be beneficial to reduce 
the burden of caregivers. Almost all the mist 
sauna instruments are registered as welfare 
equipment on the webpage of the Technical 
Aids Information System run by The 
Association for Technical Aids 
(http://www.techno-aids.or.jp/system/index.shtml), 
which can be browsed by specialists 
associated with generalized welfare, including 
care managers and welfare caretakers.  
Summary 
The present review describes basic studies on 
the thermal effects conveyed by the thermal 
environment produced by a mist sauna, as 
well as applied studies showing the effects 
and efficacies associated with the thermal 
effects of a mist sauna. It also describes the 
application of mist sauna facilities to nursing 
care, utilizing the merits of a bathing mode 
that does not involve immersion of the body 
in water. Mist sauna bathing has been proved 
beneficial not only for the bathers but also for 
caregivers to reduce their care burden. It is 
expected that mist saunas will be adopted by 
homes and various facilities as a useful tool 
for various purposes, regardless of the user’s 
age or gender.  
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Figure 1. Changes in tympanic temperature (core temperature) and averaged mean skin temperature during 
exposure to micro-mist and splash mist.  
Tympanic temperature (core temperature) and mean skin temperature are shown in the course of mist sauna 
bathing (micro-mist and splash mist) for 15 min. More moderate increase in tympanic temperature is observed 
in the mist sauna bathing by micro-mist, depending on the particle diameter (modified from Kawahara and 
Kuwano, 2011). 
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 Figure 2. Ratio of the skin blood flow increase to the tympanic temperature (core temperature) rise.  
The increase in the forearm skin blood flow measured by laser Doppler flowmetry as a function of the core 
temperature rise was compared between the dry sauna bathing (♦) and the mist sauna bathing (□). The increase 
in skin blood flow when the core temperature was raised by 0.3°C was significantly larger in the mist sauna 
bathing than in the dry sauna (modified from Kawahara et al. 2002). 
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Figure 3. The rate of increase of water content in the cheek stratum corneum in the course of mist sauna bathing 
by micro-mist.  
The rates of increase of water content in the cheek stratum corneum in five conditions: 1) 38°C and 100% RH, 
2) 41.5°C and 80% RH, 3) 41.5°C and 100% RH, 4) 45°C and 64% RH, and 5) 45°C and 100% RH, at 10, 20, 
and 30 min after the bathing are shown. # and * show significant difference among the conditions (#: p<0.1, **: 
p<0.01). The rate of increase was significantly higher in the 100% RH conditions irrespective of the bathroom 
temperature (modified from Kawahara et al. 2011). 
 
Table 1  Mist production method and the mist characteristics 

 

Mist production method Nozzle splash method Vaporization method Water cracking method 
Mist classification Splash mist Micro-mist Micro-mist 
Particle diameter 100 – 200 µm 1 – 3 µm ≥1 µm 
Relative humidity 100% 100% 60 – 90% 

Table 2  Changes in physiological parameters after 10 min of mist sauna bathing 

Effects and 
efficacy 

Index Parameter change Reference 

Thermal effect Increase in body 
temperature 

0.45 – 0.96°C 
(tympanic) 
0.55 – 0.90°C 
(sublingual) 
0.23 – 0.27°C (rectal) 

Kawahara et al. 2002, Kawahara et al. 2005, 
Sekimoto et al. 2001, Takemori 2009, Han et 
al. 2006, Huang et al. 2009, Maekawa 2008, 
Michihiro et al. 2010, Miwa and Kawahara 
2010, Miwa et al. 2009  

Sweating Body weight decrease 129 – 210 g (winter) 
129 – 261 g (summer) 

Kawahara et al. 2002, Kawahara et al. 2005, 
Sekimoto A et al. 2001, Takemori 2009, 
Nishikawa and Murakami 2000, Huang et al. 
2009, Michihiro et al. 2010, Miwa and 
Kawahara 2010, Miwa et al. 2009 

Skin-
moisturizing 
effect 

Water content in the 
stratum corneum of the skin 
15 – 30 min after bathing in 
comparison with the pre-
bathing value 

1.2 times (elderly) 
1.3 times (female) 
1.4 times (male) 

Takemori 2009, Nishikawa and Murakami 
2000, Maekawa 2008, Michihiro et al. 2010 

Physiological 
safety 

Heart rate increase 18 – 20 bpm (winter) 
15 – 29 bpm (summer) 

Kawahara et al. 2002, Kawahara et al. 2005, 
Sekimoto et al. 2001, Michihiro et al. 2010, 
Miwa and Kawahara 2010 
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Abstract 

Background: Rheumatoid arthritis (RA) is an autoimmune disorder affecting nearly 1% of adult 
population. First-line therapies include disease-modifying antirheumatic drugs, but creno-balneotherapy 
is often prescribed in rheumatic disorders and RA is no exception. 

Objectives: To know the efficacy of creno-balneotherapy in RA. 
Methods: A Medline based search was made using MeSH terms “balneology” and “rheumatoid 

arthritis”. Articles concerning the use of mineral waters in RA treatment were included. 
Results: In RA, two traditional ways of employing mineral waters are commonly used: 

immersion and peliotherapy. Each owns their benefits to non-specific or hydrotherapeutic effects and 
specific or crenotherapeutic effects. Mineral waters must be regarded as an adjuvant therapy in 
quiescent, stable or non-progressive RA. Significant benefits have been accomplished with radon-
enriched and sulphurous waters. Isothermal or hyperthermal waters should be preferred.  

Conclusions: Although there is a global lack of evidence, mineral waters are a safe and effective 
therapy to be considered in RA. 
 
Keywords: rheumatoid arthritis, balneology, mineral waters 
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Introduction 

Rheumatoid arthritis (RA) is a chronic 
autoimmune disease affecting nearly 1% of adult 
population with an estimated incidence of 20-50 
per 100 000 annually.1-3 Women after their forth 
decade of life are mostly affected.2,4  

There is a concordance rate of 15-30% 
among monozygotic twins and 5% among 
dizygotic twins, but the genetic role is also based 
on the association between HLA-DRB1 and 
positivity for rheumatoid factor (RF) or  anti-
citrullinated protein antibody (ACPA).5 These are 
usually implied in RA pathogenesis and about 
50% of the risk is thought to be linked to genetic 
causes.6,7 Other risk factors include nulliparity, 
pregnancy (elevated risk 12 months after labor), 
hormonal imbalance, high birth weight, tobacco, 
and possibly, low vitamin D intake and/or 
infections.7 Omega 3 fatty acids, mediterranean 
diet, fruits and vitamin C seem to add some 
protection, while certain occupational exposures 
(silica dust or mineral oils) and red meat often 
aggravate symptoms.8 Meanwhile, immune 
complex formation during infections can induce 
RA and, specifically, periodontitis may play a role 
in RA pathogenesis.5,9 

As a typical inflammatory arthritis that 
involves small joints of hands and feet, RA is 
characterized by inflammation of synovium, 
morning stiffness, rheumatoid nodules, presence 
of RF, radiographic erosions and periarticular 
osteopenia in hands and/or wrists.4,10 It has an 
initial insidious course in about 60% but its 
manifestations can be either articular or 
systemic.11 Progression may follow a monocyclic 
(20%), polycyclic (70%) or progressive (10%) 
pattern.7 The 2010 RA classification criteria 
require the presence of clinically established 
synovitis in at least one joint with no other 
plausible explanation.12  

Systemic manifestations are thought to 
occur in about 40% of cases.5,7 But the RA 
paradigm corresponds to joint disease where 
inflammation depends on interactions among 
macrophages, lymphocytes, fibroblasts and other 
cells of the inflamed synovium, but also on cell 
interaction through direct contact or secreted 
mediators such as interleukins (IL) 1, 6 and tumor 
necrosis factor α.3 

There is no cure for RA. Its treatment 
aims to achieve and maintain a remission state 
using disease-modifying antirheumatic drugs or 
biologic treatments.4,11 Association therapies with 
methotrexate seem to be effective in slowing 
structural damage, while steroids, non-steroidal 
anti-inflammatory drugs and physical or 

occupational therapy are important adjuvants in 
functional rehabilitation and pain relief.4 

Creno-balneotherapy, either in 
association with exercise or alone, is prescribed in 
all forms of arthritis, in which rheumatoid and 
psoriatic are more frequent.13 Muscular tonus, 
joint mobility and pain intensity are influenced by 
physiological changes (diuresis, natriuresis, 
vasodilatation and elevation in cardiac output) 
that are induced by thermal and hydrological 
stimuli, although its mechanisms are not well 
studied.14  

This article aims to evaluate the efficacy 
of creno-balneotherapy in RA, focusing on 
indications, contra-indications and safety of 
mineral waters. In order to accomplish these 
goals, a Medline based search was conducted 
using MeSH terms “balneology” and “rheumatoid 
arthritis” and articles regarding the use of mineral 
waters in RA treatment were included. 

 
Peliotherapy 
There are two common ways to use 

mineral waters: external (immersion, evaporation 
or peliotherapy) or internal use (ingestion or 
inhalation).15,16  

Mud applications use solid vehicles to 
take advantage of mineral waters. The moisture is 
formed by three components (telluric, 
hydrothermal and biological), being used after a 
maturation phase of several months.17 

Muds own their benefits to non-specific, 
hydrotherapeutic effects (common to simple baths 
in hot tap water) and to specific, crenotherapeutic 
effects that are consistent with the chemical 
properties of each mineral water. Thermal effects 
rely on the influence of hot stimuli on muscle 
tone and pain intensity. This happens through fast 
elevations of serum β-endorphin that probably 
explain the tolerance to mud treatment, the release 
of adrenocorticotrophic hormone (ACTH), 
cortisol, prolactin and growth hormone with no 
change in their circadian rhythm, and probably 
immune system modulation.18 The last effect is 
caused by increases in mobility, phagocytic and 
bactericidal properties and enzymatic activity of 
granulocytes. Thermal stimulation may also 
increase the extensibility of collagen-rich tissues 
and therefore reduce muscular associated 
contraction.18 

In contrast to immersion techniques, 
chemical benefits are more evident with mud 
packs: one in vitro study has demonstrated that 
some mud solutes can penetrate full-skin 
thickness and achieve deeper tissues at quantities 
with established effects on spontaneous 
contractility activity of smooth cells.18 
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A suppression of the immune system has 
been described in healthy volunteers. Despite 
increasing pro-inflammatory cytokines IL-6 and 
IL-1β with moderate increases of skin 
temperature, exposure to hyperthermal waters 
(40-41ºC) leads to significant reductions of 
circulating levels of T-lymphocytes and 
eosinophiles which may result from cell 
redistribution secondary to ACTH and cortisol 
release. The production of other cytokines like IL-
2 and IFN-γ is also significantly inhibited by 
sulphurous waters, making memory T cells their 
hypothetic target. In healthy subjects or patients 
with chronic inflammatory diseases, sulphurous 
waters have a dose-dependent inhibitory effect on 
the blast transformation and proliferation of T-
lymphocytes. Studies conducted in other 
rheumatic disorders have shown an increase in 

IGF-1 and TGF-β levels and a reduction in 
metalloproteinase 3, prostaglandin E2, nitric 
oxide and leukotriene B4.18,19 

Sulphurous waters have an in vitro 
antioxidant benefit by reducing nitrogen and 
oxygen reactive species. Experimental studies in 
rat models of arthritis have shown that mud 
applications significantly reduce edema, 
circulating TNF-α and IL-1β levels, synovial 
hyperplasia, vascularization and cell infiltrates.18 

Several randomized prospective trials 
evaluated the efficacy of peliotherapy in RA (see 
Tables 1 and 2). Others have suggested that their 
benefits may be less pronounced in patients with 
low baseline levels of T-lymphocytes, but even 
low-temperature peloids may be useful in degrees 
of activity II and III.20-22 

 
 

Table 1: Prospective randomized trials evaluating the efficacy of muds in rheumatoid arthritis  
 

 Treatment 
duration N Study design Outcomes Results FU 

months 
Svarcová 
et al 
199023 

Unknown 45 Group I (N = 15): 
Hot tub 

Group II (N = 15): 
massagem de pressão 

alternada 
Group III (N = 15): 

muds 
No randomization 

Ankle mobility 
Clinical evaluation of 
efficacy 

More notorious 
improvements in Groups I 
and III 

None 

Sukenik et 
al 199224 

2 weeks 28 Group I  (N = 14): 
mud compresses 

Group II (N = 14): 
attenuated mud 

compresses 
 

Randomized 

Morning stiffness 
Manual grip strength 
Daily activities 
Self-assessment of 
activity 
Number of active joints 
Ritchie index 

Significant improvement 
(p<0.01 or p<0.05) in 
Group I for the majority of 
outcomes, between first to 
third months of FU 

3  

Codish et 
al 200525 

3 weeks 45 Group I (N = 22): 
true mud compresses 

(and Dead Sea 
climatotherapy) 

Group II (N = 23): 
attenuated mud 
compresses (and 

Dead Sea 
climatotherapy) 

 
Randomized 

Number of painful or 
swollen joints 
 
Clinical evaluation of 
activity (BASDAI) 
 
 
Self-assessment of 
severity 
 
Pain (VAS) 
 
 
 
Mobility (VAS) 
 
 
 
Qualidade de vida (SF-
36) 

Significant reduction at 3rd, 
4th and 12th weeks in 
Groups I and II 
Significant improvement in 
Group I (p = 0.002) and II 
(p = 0.002) without 
differences between both 
Significant reduction at 3rd 

and 4th weeks in Groups I 
and II 
Significant improvement in 
Group I (p = 0.002) and II 
(p = 0.002) without 
differences between both 
Significant improvement in 
Group I (p = 0.011) and II 
(p = 0.011) without 
differences between both 
Significant improvement in 
pain relief in Group I  

3  

FU – follow-up; BASDAI – Bath Ankylosing Spondylitis Disease Activity Index; VAS – Visual Analogue Scale; SF-36 – 
Medical Outcomes Study Short Form 36-item Questionnaire 
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Table 2: Prospective randomized trials evaluating the efficacy of peliotherapy and immersion with mineral waters in rheumatoid 
arthritis 
 

 Treatment 
duration N Study design Outcomes Results FU 

Sukenik et 
al 199014 

2 weeks 40 

Group I (N=10): 
daily mud packs 

 
Group II (N=10): hot 

daily hot sulphur 
baths 

 
Group III (N=10): 

combination of mud 
packs and hot sulphur 

baths 
 

Group IV (N=10): 
control group 

 
Randomized plus 
observer blinded 

Duration of morning 
stiffness (minutes) 
 
15-meter walk time 
(seconds) 
 
Hand grip strength 
(mmHg) 
 
Circumferences of the 
proximal 
interphalangeal joints  
of the hand (mm) 
Activities of daily living 
 
 
Patient assessment of 
severity of disease 
 
Number of active joints 
 
 
Ritchie index 
 

Significant improvement in 
group II (p < 0.05) and 4 (p < 
0.01) at 3 months 
Significant improvement in 
group I (p < 0.05), II (p < 0.05) 
and III (p < 0.01) at first month 
Significant improvement in 
group I (p<0.05), II (p < 0.05) 
and III (p < 0.01) at first month 
Significant improvement in 
group I (p < 0.01), II (p < 0.05) 
and IV (p < 0.05) at 3 months 
 
Significant improvement in 
group I and IV (p < 0.05) at 3 
months 
Significant improvement in 
group I (p < 0.01), II (p < 0.05) 
and (p < 0.05) at 3 months 
Significant improvement in 
group I (p < 0.01), II (p < 0.05) 
and III (p < 0.05) at 3 months 
Significant improvement in 
group I (p < 0.01), II (p < 0.01), 
III (p < 0.05) and IV (p < 0.05) 
at 3 months 

3 
months 

Elkayam et 
al 199126 

2 weeks 41 Group I (N=19): 
mineral baths (saline 
and sulphated) and 
mud packs (at 38ºC 
for 20 minutes each) 
Group II (N=22): tap 
water baths (at 38ºC 

for 20 minutes) 
Randomized and 
patient-blinded 

Ritchie index 
 
 
Hand grip strength 
 
Patient and clinical 
assessment of activity 
Morning stiffness 
15-meter walk time 
Laboratory values 

Temporary improvement in both 
groups between 2nd and 8th 
weeks of FU (p < 0.05) 
Improvement in group I (p < 
0.05) sustained for 3 months 
Improvement until 2 weeks of 
FU in both groups (p < 0.05) 
No improvement 
No improvement 
No improvement 

3 
months 

Mustur et al 
200827 

4 weeks 69 Peliotherapy 
Immersion 

Kinesiotherapy 
Electrotherapy 

Functional capacity 
(MHAQ) 
Quality of life (SF-36) 

Significant improvement (p < 
0.01) 
 
Significant improvement (p < 
0.01) in both parameters 

28 days 

Stojanović 
et al 200928 

14.7 +/- 
4.8 days 

73 Peliotherapy 
Immersion 

Kinesiotherapy 
Electrotherapy 

Functional capacity 
(HAQ) 
Quality of life (QOL-
RA) 
Activity of disease 
(DAS) 

1.07 +/- 0.61 vs 0.86 +/- 0.55 (p 
< 0.05) após tratamento 
5.38 +/- 1.62 vs 7.35 +/- 1.81 (p 
< 0.05) após tratamento 
6.30 +/- 0.81 vs 5.48 +/- 0.75 (p 
< 0.001) 28 dias após tratamento 

28 days 

FU – follow-up; MHAQ – Modified Health Assessment Questionnaire; SF-36 – Medical Outcomes Study Short Form 36-item Questionnaire; 
HAQ – Health Assessment Questionnaire; QOL-RA – Quality of Life Rheumatoid Arthritis; DAS – Disease Activity Score 
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Immersion 
 Mineral baths are of great value in 
traumatology and rheumatology, mostly in the 
treatment of disorders like scoliosis, osteoarthritis 
and other kinds of arthritis: for this effect, 
isothermal (at 34-35ºC) waters are often 
preferred.29,30 
 Balneotherapy owns its effects in RA to 
mechanical, thermal and chemical effects through 
skin contact, even though cutaneous absorption of 
mineral solutes seems to be limited. Two kinds of 
effects must be distinguished: non-specific or 
hydrotherapeutic and specific or crenotherapeutic 
effects.31 Two randomized controlled trials 
suggested that RA patients are more likely to 
report a wellbeing sensation when submitted to 
hydrotherapy instead of land exercises, in spite of 
non-significant differences in terms of pain, 
functional scores or quality of life.32,33 In the past, 
the benefits of hydrotherapy in RA have been 
recognized for diminishing the circumference of 
proximal interphalangeal joints and enhancing 
diuresis, kaliuresis and natriuresis.14 Some 
authors think that the efficacy of creno-
balneotherapy in RA is due to these effects, while 
others find biomechanical effects a plausible 
explanation.13 

In mechanical terms, immersion can be 
benefic in terms of joint mobility, muscle tone 
and pain intensity.18 It takes advantage of the 
hydrostatic pressure which augments with water 
concentration, allowing increases in diuresis, 
natriuresis and cardiac output through distension 
of volume receptors caused by central 
hypervolemia.18,31 

The effects of immersion also correlate to 
temperature: hot stimuli seem to reduce muscle 
spasm and increase the pain threshold, probably 
with more ACTH, cortisol, prolactin and GH 
release. Besides, the consequences at 
hypothalamus-pituitary-adrenal axis seem to be 
relevant by conditioning the anti-inflammatory 
and anti-edema effects of steroids and, as in 
peliotherapy, a cutaneous overproduction of 
endorphins and its precursor proopiomelanocortin 
(POMC) can occur.18 

Chemical effects of mineral waters in RA 
are less clear, being secondary to skin penetration 
of thermal solutes that probably depends on 
temperature and duration of immersion.18 These 
effects include the anti-inflammatory benefit, best 
studied in dermatological diseases.34 During 
balneotherapy, RA patients change their 
serological immune profile, presenting a slightly 
defensive condition which is translated by 

modifications in γ-globulin, C-reactive protein 
and α1-glicoprotein.35 

Alkaline or saline mineral waters may 
have a beneficial effect on the formation of free 
radicals that was demonstrated by reductions in 
catalase, superoxide dismutase, malondialdehyde 
and glutathione peroxidase levels after 
balneotherapy.36 Besides, mineral waters may 
induce changes in serotonin transporter in healthy 
volunteers that may explain wellness sensation.37 
Studies conducted in other rheumatic diseases 
have demonstrated similar anti-inflammatory 
effects to those described for peliotherapy. 

Mineral waters are considered to be 
radon-enriched when its concentration surpasses 
18 nanocuries.38 Radon is probably an active 
therapeutic substance, since its alpha-particles 
stimulate the release of anti-inflammatory 
cytokines (TGF-β and IL-10), already 
documented with UV-B and low dose X-rays.39 
The skin is likely to absorb radon, activating local 
processes common to topical steroids’ use and 
enhancing the ability to repair DNA and 
normalize the “killer” function of cells which is 
reduced in rheumatic disorders.40 In these 
diseases, studies evaluating the efficacy of 
mineral waters have shown more pronounced 
effects at medium or long term in favor of radon 
rather than at the end of treatment.39 

Some prospective randomized trials have 
evaluated the efficacy of mineral water immersion 
in RA (see Tables 2 and 3). A review concluded 
that radon-carbon dioxide baths may not lead to 
any difference in pain on the short-term when 
comparing to CO2-baths. Sulphurous waters have 
also not shown to induce a significant 
improvement in wellness sensation when 
compared to lack of treatment, but a significant 
benefit was found in pain relief at 8 weeks in 
comparison to cyclosporine (relative risk = 2.4) 
that is insufficient to recommend balneotherapy in 
monotherapy.41 
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Table 3: Prospective trials evaluating the efficacy of mineral baths in rheumatoid arthritis 

 Treatmen
t duration N Study design Outcomes Resuts FU 

months 
Günther et al 
197642 

Unknown 20 Group I (N = 10): 
radon-enriched baths 
Group II (N = 10): 

tap water baths 
Not randomized, with 

crossover 

Hand grip strength, 
Joint circumference, 
Joint mobility, Pain 

Significant improvement in both 
groups, without significant 
differences between group I and II 

No 

Steiner et al 
197943 

Unknown 24 Group I (N = 12): 
tap water plus exercises 

plus electrotherapy 
Group II (N = 12): 
thermal baths plus 

exercises plus massages 
Not randomized, with 

crossover 

Morning stiffness, X-
rays, Pain, Joint 
circumference, 
Number of active 
joints, Joint mobility, 
ADL 

Significant improvement in group II 12 

Sukenik et al 
199044 

2 weeks 30 Group I (N = 15): 
daily Dead Sea baths  

 
Group 2 (N = 15): 

saline baths 
 

Randomized and double-
blinded 

Morning stiffness, 
Walk time, Hand grip 
strength, Joint 
circumference, ADL, 
Patient assessment of 
disease activity, 
Number of active 
joints, Ritchie index, 
Laboratory values 

 
Significant improvement (p < 0.01) in 
group I in the majority of outcomes 
 
Maximum effect at the of the 
treatment period and sustained for 
one month  

3 

Landewé et al 
199245 

12 weeks 
(12 

sessions) 

46 Group I (N = 27): 
thermal bath 

Group II (N = 19): 
tap water bath 

No randomization 

Morning stiffness, 
Laboratory values, 
Ritchie index, Pain, 
ADL 

Improvements in both groups, 
without significant differences 
between group I and II 
 

No 

Sukenik et al 
199546 

12 days 36 Group I (N = 9): 
daily Dead Sea baths 

 
Group II (N = 9): 

daily sulphur baths 
 

Group III (N = 10): 
both 

 
Group IV (N = 8): control 

 
Randomized plus observer-

blinded 

Morning stiffness 
 
 
 
15-meter walk time 
 
 
Hand grip strength 
 
 
 
ADL 
 
Patient assessment of 
disease activity 
 
Number of active 
joints 
Ritchie index 
Number of swollen 
joints 

Significant improvement in groups I, 
II and III (p < 0.05), sustained until 3 
months only in group III (p < 0.05) 
Significant improvement in group III 
(p < 0.01) at 3 months 
Significant improvement in groups I, 
II and III (p < 0.05) at first month; 
significant improvement in group I (p 
< 0.01) at 3 months 
Significant improvement in groups I 
and III (p < 0.05) at 3 months 
Best results in groups I and III but not 
sustained beyond the first month (p < 
0.05) 
Significant improvement in groups I e 
II (p < 0.01) at 3 months 
Significant improvement in group III 
(p < 0.05) at 3 months 

3 
 

Franke et al 
200040 

4 weeks 60 Group I (N = 30): natural 
radon and CO2 baths 
Group II (N = 30): 

artificial CO2 baths at the 
same concentration 

Randomized and double-
blinded 

Pain (EA100) 
 
 
Function (AIMS) 
 
SR, CRP, KFI, pain 
frequency, morning 
stiffness 

-6.6 mm vs. + 9.7 mm (16.9% 
reduction after 6 months in group I, p 
= 0.04) 
Improvement in group I after 6 
months: 0.57 (p = 0.01) 

6 
 

Franke et al 
200739 

3 weeks 13
4 

Group I (N = 67): 
natural radon and CO2 

baths 
Group II (N = 67): 

artificial CO2 baths at the 
same concentration 

 
Randomized and double 

blinded 

Functional capacity 
 
 
Pain 
Steroids consumption 
 
 
NSAID consumption 

-1.86 vs -1.99 (p = 0,03) 
RM-ANCOVA: pGME = 0.15, pGxC 
= 0.033 
-2.46 vs 2.56 (p = 0,09) 
1.48 vs -0.33 (p = 0,03) 
RM-ANCOVA: pGME = 0.064, 
pGxC = 0.025 
+2.28 vs -10.52 (p = 0,01) 
RM-ANCOVA: pGME = 0.035, 
pGxC = 0.008 

12 
 

ADL – activities of daily living; AIMS – Arthritis Impact Measurement Scales; EA100: analogic scale of 100 mm; SR – sedimentation rate; PCR – 
C-reactive protein; KFI – Keitel functional index; NSAID – non-steroidal anti-inflammatory drugs; RM-ANCOVA: repeated-measures analysis of 
co-variance; GME – group main effects; GxC – group x course interactions 
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In vitro studies 
 Grabsky et al have evaluated the effect of 
hydrogen sulfide-enriched water on superoxide 
dismutase in 59 patients (after 5, 10, 15 and 20 
minutes of erythrocyte incubation) and found a 
significant (p < 0.05), temporary (after 5 and 10 
minutes) improvement in enzyme activity 
(1589.95 +/- 208.41 U/gHb in the control group 
versus 1622.12+/- in RA cases).47 Later, Marković 
et al have pointed that the anti-inflammatory 
benefit of mineral waters in RA may be more 
dependent on hyperthermia rather than on 
chemical properties of sulphurous waters.48 

 
Indications 

 The indications of mineral waters in RA 
are based on its analgesic, anesthetic, 
desensitizing, anti-inflammatory, 
immunomediator and anti-edema effects, but also 
because it improves metabolic trophic processes 
and locomotion.17,21 Choosing a “thermal cure” 
must be an individualized process and take into 
account several factors, including duration, 
intensity and activity of the disease, RA 
progression and staging.49 

According to the French National 
Authority for Health, creno-balneotherapy is 
indicated (with grade C) in cases of stable, old or 
non-progressive RA due to its functional and 
analgesic benefits.50 The improvement in 
functional capacity and quality of life (level 2 of 
evidence) exists along with an inconsistent 
comparison between groups in terms of pain, 
muscular strength and aerobic ability (level 4 of 
evidence).51 In non-progressive forms and post-
arthritic arthrosis, highly stimulant treatments 
such as sulphurous immersions or peloids are 
indicated.49 In monotherapy, creno-balneotherapy 
has been considered (but not discouraged or 
recommended) in only one physiotherapy 
guideline and so its role is mainly adjuvant in 
active or passive exercises.49,52,53 

Grototherapy is often chosen rather 
peliotherapy in inflammatory joint diseases, 
whilst the opposite option is valid in degenerative 
and posttraumatic disorders.29 RA is an exception, 
since balneotherapy and subaquatic exercises are 
useful during the chronic phase when functional 
limitations must be attenuated, although muds are 
indicated in advanced, inactive phases of RA, 
promoting functional rehabilitation of affected 
joints.29 The pool must be deep enough to allow 
total immersion of the body in order to guarantee 
that exercises are performed without load-
bearing.51 
 As for other rheumatic diseases, the 
duration of a thermal cure should be superior to 4 

weeks because substantial benefits are rarely 
noted before the third week of treatment. But a 6-
week duration treatment with at least 3-days a 
week frequency is acceptable.29 At administrative 
level, there are geographic differences: in 
Portugal, a thermal cure usually takes 2 to 3 
weeks but there is a lack of specificity according 
to the treated disorder; for example, in Turkey, the 
duration of 3 or 4 weeks is considered to be more 
reasonable in diseases such as RA, ankylosing 
spondylitis and psoriatic arthritis.54 

In chronic joint diseases, either 
degenerative or inflammatory, the possibilities for 
crenotherapeutic use are multiple and sulphurous 
(at least 0.2 mg/L of H2S or its anion HS-) waters 
are mainly indicated, through ingestion or 
immersion, but only the last is performed in 
functional rehabilitation.16 Sulfide (H2S) takes 
part in the composition of essential amino acids 
that may be present in connective tissues. 
Rheumatic diseases are considered to be 
connective tissue disorders, justifying the 
empirical preference for sulphur in RA.55 

Carbogaseous, alkaline and saline waters 
are empirically indicated in joint inflammatory 
disorders, but radon-enriched waters own a 
proven effect in rheumatic diseases.15,16,55 Despite 
being able to enhance blood circulation and radon 
incorporation in the body, carbogaseous waters do 
not have an isolated anti-rheumatic proven 
effect.39 Meanwhile, iodine water (1 mg iodine 
per thousand) has been empirically used in 
chronic rheumatism management.55 

Immersion is best tolerated at 34-35ºC 
during 20 minutes but more elevated temperatures 
seem to be at least equally effective.56 In 
peliotherapy, the classic treatment lasts for 12 
diary sessions through application of hot muds (at 
40-42ºC) in affected joints during approximately 
20 minutes, followed by thermal immersion (at 
36-37ºC) during 12-15 minutes.17 Nevertheless, 
low-temperature muds also induce local anti-
inflammatory and analgesic effects, inhibiting the 
immune system, improving locomotion and 
inducing a trophic metabolic action.21,22 

In conclusion, sulphurous and radon-
enriched waters, at isothermal or hyperthermal 
temperatures, must be first-line options in RA, 
even though carbogaseous and low-temperature 
peloids are acceptable.21,22 

Contraindications and side effects 
General contraindications include 

advanced atherosclerosis, drug-resistant 
hypertension, decompensated cardiac disease, 
advanced respiratory failure, acute or active 
disease, consumptive disorder (e.g., tuberculosis), 
malignant cancer, advanced renal failure, cirrhosis 
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and severe hepatic failure, as well as severe 
mental illness.16 Therefore, the first four 
contraindications must be outlined given their 
high incidence in RA. Increased susceptibility to 
infections in RA should alert clinicians to the fact 
that fever contraindicates crenotherapy.16 In other 
hand, local contraindications include severe 
venous insufficiency and some dermatologic 
lesions. 

Severe cardiovascular diseases are formal 
contraindications for peliotherapy.29 However, 
compensated heart failure must not hinder a 
thermal treatment because quality of life and 
hemodynamic function can be improved.57 
Equally, mineral waters are not contraindicated in 
controlled hypertension or obesity.58 

An acute episode of RA with high 
activity is an absolute contraindication for thermal 
stimuli since the priority in these cases is to stop 

ankylosis and inflammation. As professional 
agreement, crenotherapy is not indicated in active 
RA.49,50 Specifically, children with any kind of 
polyarticular arthritis cannot use peloids as 
therapeutic measure.29 

Although creno-balneotherapy is usually 
well tolerated outside exacerbation periods, 
clinical trials in RA patients have not evaluated it 
safety.41,51 Mild cases of thermal reactions have 
been registered in RA patients, being more usual 
in active disease.14 Stopping treatment is often 
unnecessary but this decision must be taken at 
individual basis.51 Other adverse effects are 
related to water temperature (hyperthermia, burns, 
headaches or epilepsy) and hydrotherapy itself 
(e.g., Legionella or Pseudomonas infections).  

 
 

 
Conclusions 
The recommendations for the use of mineral water in RA are listed in Table 4. 

Table 4: Principles for the use of mineral water in RA 

• Creno-balneotherapy is indicated in rheumatoid arthritis due to analgesic, anti-edemigenous, anti-inflammatory, 

miorrelaxant and muscle-trophic effects 

• Mineral waters must be regarded as an adjuvant therapy and not as a monotherapy treatment 

• Creno-balneotherapy is indicated in quiescent, stable or non-progressive RA 

• The choice of a “thermal cure” must be individualized and take into account the intensity, activity, progression and 

staging of RA 

• Immersion and peliotherapy are the modalities to be considered 

• Sulphurous or radon-enriched waters must be regarded as first line options due to their proven efficacy in randomized 

controlled trials 

• In empirical terms, carbogaseous, saline or alkaline waters are secondary options to be considered 

• In relation to temperature, isothermal or hyperthermal waters must be preferred 

• Do not use mineral waters if active disease, fever, uncompensated heart disease, drug-resistant hypertension or severe 

respiratory failure are present 

• Avoid muds in severe cardiovascular diseases or children with RA or others polyarthritis 

• Although stopping treatment is not usually necessary, adverse effects must be analyzed at individual basis 
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Although the benefits of creno-
balneotherapy in pain relief and functional 
rehabilitation of RA patients have been 
demonstrated, clinical trials have globally failed 
in terms of methodological quality.41,59 Rare trials 
have been double blinded or taken in account 
quality of life as an outcome, which is surprising 
since this is one of creno-balneotherapy 
purposes.39,41 The inclusion of few patients limits 
the validity of trials in terms of efficacy and 
tolerance of mineral waters. Also, duration of 
treatment has been inferior to that previously 
referred in ideal scenarios and follow-up is 
usually brief. In fact, balneotherapeutic benefits in 
Behçet spondylitis have only been achieved after 
40 weeks of follow-up.41 

Other creno-balneotherapeutic modalities 
need to be evaluated: grototherapy, inhalation and 
ingestion are popular amongst patients with 
endocrine and metabolic disorders and its use in 
RA is no more than a mystery.41,60 In RA, sauna is 
often used by patients during balneotherapy: in 
fact, a study enrolling patients with RA and 
ankylosing spondylitis demonstrated significant 
reductions in fatigue, pain and joint rigidity with 
infrared sauna at short term, with reasonable 
tolerance and no exacerbation of these 
disorders.61 The role of thermal properties, 
mineral content and tonicity of each water needs 
to be evaluated, correlating each specificity 
(mineral content, tonicity and temperature) with 
effectiveness. It also is important to elucidate how 
important is the contribution of concomitant 
therapies such as climatotherapy and dietary 
changes that are commonly used together with 
crenotherapy. 
 The recognition of balneology as an 
independent medical specialty, as it happens in 
Turkey, Spain or Italy, or competence, occurring 
in Portugal, is not universal, as it is not the use of 
mineral waters in geographical terms. But there 
are also other obstacles to the global acceptance 
of creno-balneotherapy: the focus on single 
methods with a lack of a comprehensive concept, 
the inexistence of a transversal nomenclature or 
the use of crenotherapy exclusively with wellness 
purposes.60 

It also remains unclear to what extent the 
benefits of creno-balneotherapy are caused by the 
relaxing environment or other concomitant non-
drug therapies that are commonly used.52 
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The State of Allergic Service and Spread of Allergic Diseases in Ukraine 
B.Puhlik, B.Buleza, O.Yakovenko, Y.Chonka. 

Vinnitsa National Medical University by N. Pirogov 

Abstract 

      The article deals with the state  of allergy services in Ukraine: the organization of the disease identification, further 
examination and treatment. The advantages and disadvantages of the organization of the service are pointed out. 
Particular attention is paid to the know-how: the organization of allergy screening and oral specific immunotherapy of 
allergic diseases by the help of mixtures of allergens introduced into sugar pills. 

 

    There are many reasons to say that the 
development of allergology in Ukraine is not 
behind that of the developed world and in 
some respects - is better. In the field of 
scientific research allergology in Ukraine is a 
lag behind. As for the development of allergy 
services, training, technological and 
methodological aspects - these aspects are up 
to date. 

     Organization of allergic diseases (AD) 
identification. In contrast to the period of 
1980-1995, when Ukraine conducted 
extensive clinical and epidemiological studies  
aimed to identify AD, nowadays , as in most 
countries of the world, identifying AD in 
Ukraine is passive, although there is every 
reason to believe that the presence of five 
climatic and geographical zones, different 
urbanization levels and anthropogenic 
influence on ecology result in different level 
of allergic diseases spread. 

     According to many years’ reporting 
materials from regions of Ukraine, selective  
epidemiological studies we can assume that 
the spread of AD in Ukraine is in the range of 
25-30%. Among them the frequency of hay 
fever in adults is in the range of 6-8%, 
persistent allergic rhinitis – AR is in the range 
of 6-8%, allergic bronchial asthma - 4-6%, 
atopic dermatitis - 3-4%, chronic urticaria - 2-
3% , drug allergy - 2%, insect allergy   - 0.5%. 
Among children the incidence of hay fever, 

urticaria is significantly lower  but  atopic 
dermatitis  is higher. 

     In Ukraine the availability of allergists per 
10,000 of population is low, and makes 0.05 
for adults and 0.12 for children repectivly (on 
average - 0.07 per 10,000 people). The 
availability of allergy rooms is also low 
(Table .1), which are concentrated mainly in 
the regional centers and major cities: 
Table 1 
     The security of the population of Ukraine 
(per 10,000 people) by allergists and 
infrastructure. 

Rooms Beds Allergic 
Service ABS per 

10000 
ABS per 

10000 
Therapeutic 107 0,03 935 0,27 

Pediatric 75 0,07 580 0,56 
Total 182 0,04 1515 0,33 

      So most patients suffering from  AD are 
identified by general practitioners (primarily 
physicians and pediatricians, as institution of 
family doctors in Ukraine only develops, and 
otolaryngologists, dermatologists. That is why 
the quality of diagnostics and treatment of AD 
is not always satisfactory. 

    The inadequate is pre-and post-graduate 
medical training in universities in the field of 
clinical allergy. The official statistics of AD is 
very imperfect as well, as it only registers  
bronchial asthma, allergic rhinitis, atopic and 
contact dermatitis. 

      To improve the situation we have created 
a set of  AD screening . The initial version of 



 Balneo Research Journal       DOI: http://dx.doi.org/10.12680/balneo.2013.1041         Vol.4, Nr.1, February 2013 

 47

it included 7 vials of mixed-allergens (pollen 
and common household allergens, control 
solutions,plastic lancets for prick test).  

Modern version of the kit for AD 
screening contains  compact plastic  lancets 
for prick test, in the pre-cap of which the 
appropriate mixed-allergens and control 
solutions are introduced. Lancets are available 
in 2 versions (with one or  five needles) and, 
like the set itself, have no direct analogues in 
the world. Unfortunately, despite the presence 
of the corresponding order of Ministry of 
Health of Ukraine, this method in Ukraine is 
not "settled." Perhaps now, due to the 
reorganization of the Health Service of 
Ukraine into family medicine, this method  
will be adopted by family doctors. 

     Examination of AD patients by 
allergists. The examination of patients in an 
allergist consulting room includes physical 
examination, skin testing with the relevant 
allergens spirography (in patients with 
suspected asthma), if necessary - advice from 
related specialists (otolaryngologists, 
dermatologists) and laboratory testing . It 
should be pointed out that in Ukraine  about 
180 kinds of  pollen, household, food, 
epidermal, insect, fungal allergens  made of 
regional materials and having a sufficiently 
high specifity have been registered by 
Vinnitsa enterprise “Immunolog” . Most 
medical institutions can also make the 
determination of total and specific IgE. 
Usually, this is enough for giving a diagnosis 
or  patients are   being monitored. 
Unfortunately, in Ukraine there is no Institute 
of Allergy and other senior advisory center, 
which could assist in difficult diagnostic 
cases. In addition, the economic crisis which 
touched on the medical institutions of Ukraine  
has a negative impact on the work of Allergic 
Service of Ukraine. 

     However, as can be seen from Table 2, 
skin allergy diagnostics in Ukraine is annually 
improving: 

 

 

 

Table 2 Specific diagnostics and allergen-
specific immunotherapy (SIT) of AD in 
Ukraine 

Skin allergy 
diagnostic made 

Years

totaly by prick-
test 

Got SIT 
in regions 

of 
Ukraine 

By 
parenteral 

method 

By oral 
method

2007 49920 25600 7000 4000 3000 
2008 54480 30840 15302 11459 3843 
2009 61200 33260 14113 10582 3531 
2010 88880 41120 15037 11346 3691 
2011 53840 42540 15132 11951 3181 
2012 181360 55360 17422 13180 4242 

 

    The only regrettable fact is that the 
proportion of allergy rooms’ patients 
examined by skin prick test is still less than 
30%. And this despite the fact that the skin 
prick test is the most objective, standardized, 
safe and attractive method of skin 
allergodiagnostics. Besides, 2 versions of 
lancets to prick test with no direct analogues 
in the world are produced in Ukraine. 

    We do not discuss issues of laboratory 
allergodiagnostics, as for this purpose foreign 
test systems are used in Ukraine which are 
manufactured by using only raw materials 
harvested outside Ukraine. In this regard, they 
are not specific enough  and SIT is impossible 
on their results. 

     Treatment of patients with AD. It must 
be stressed that allergists and not only 
allergists  in Ukraine are well aware of 
consensus documents adopted by 
international organizations for most AD 
(GINA ARIA, etc.). They form the basis of 
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national reports to assist at certain cases of 
AD. Moreover, Ukraine has  published and 
republished AD patients care protocols 
(separately for adults and children) which 
have the appropriate forms. The rehabilitation 
of patients with respiratory AD in conditions 
of speleohospital is conducted. 

     Unfortunately, as elsewhere, there is 
competition in the approach to the treatment 
of patients with AD. Despite the fact that 
every year about 20,000 AD patients in 
Ukraine are treated with allergen-specific 
immunotherapy (SIT) - Table 2, it is 
estimated  that no more than only 8% of the 
patients are treated by this method. 

     In 2011, the Institute of Otolaryngology of 
the National Academy of Sciences conducted 
an experimental study that proved the efficacy 
of parenteral and oral SIT allergens of  
domestic production. It should be noted that 
oral SIT in Ukraine is conducted by usage of 
slowly absorbable oral pills  which include 
cold-rolling  mixture of household or pollen 
allergens and has no direct analogues in the 
world. There is every reason to believe this 
approach is more effective than sublingual 
SIT when the mouth water-glycerol droplets 
are used. 

   We hope that constant training of allergists, 
publishing of important international 
documents (the "White Paper VAO", 
"Declaration on EAASI SIT", 2011) will 
increase the use of SIT method in our country. 

     Ukraine is among the countries with 
developing economy, that is why economic 
aspects of AD treatment are very important 
for our patients. In this regard it should be 
noted that in the presence of all the groups of 
most advanced AD treatment, the cheapest 

drugs often get preference. But even in this 
case, SIT is much more economical than the 
constant  AD pharmacotherapy . 
Consequently, we are working to improve the 
early identification of AD, the wider use of 
specific methods of diagnostics and treatment, 
their rational pharmacotherapy. 

     To the above mentioned it must be added 
that  Ukrainian allergists participate in the 
public organization "Association of Allergists 
of Ukraine." Its members hold regular 
scientific conferences, have held  three 
national Congresses of Allergology, regularly 
participate in international forums, including 
the constant contact with colleagues from 
Moldova. 
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Introduction: 
 Speleotherapy - is the method of 

treatment in conditions of mines and karst caves 
microclimate. At 40-50-th  this method have 
begun to develop in Germany, Austria and Italy. 
Later at the 60-th years speleotherapy was put in 
to practice in East Europe (Poland, Hungary, 
Slovakia, Romania). The high efficiency of this 
method of treatment  at bronchial asthma (BA) 
patients is proved.  

However, there are technical reasons and 
medical contraindications, which do not give 
opportunities to some patients to be put down in 
underground department. Therefore, the 
apparatus, which enables to create an 
highdispersed aerosol of rock salt (haloaerosol) 
on the surface of the ground was worked out. 
The method of haloaerosoltherapy with the use 
of highdispersed aerosol of rock salt is 
successfully applied  in Ukraine about 20 years. 

More than 10 years one regimen of 
treatment was applied in all patients. The course 
of treatment lasted 24 days and included  21-22 
seanses of haloaerosoltherapy  during 60-
minutes everyone. However, new economic 
conditions dictate necessity of improvement and 
reconsideration of some well-known methods of 
treatment on the basis of new data about 
bronchoobstruction mechanisms and new 
technical decisions. 

The way to increase the effectiveness of 
patients treatment in conditions of rock salt 
aerosol medium is the development of 
technologies, which allow to receive an aerosol 
of the given concentration and dispersion with 
the purpose of needed influence on various 
levels of the respiratory tract. 

The laser-optical system allowing to 
define a dispersion and concentration of rock 
salt aerosol was worked out. It has enabled to 
dosage an aerosol and to reduce the medical 
course. 

Aim: The main aim of our work was the 
approbation of different haloaerosoltherapy 
regimens in dependence of current diseases 
peculiarities and functional condition of the 
broncho-pulmonary system. The effectiveness 
of usual 24-day's treatment course, which 
included a daily 60-th minutes seanses of 
haloaeorosoltherapy (control group) with the 
reduced courses (research group) was compared. 

Materials and methods: 
There are 116 patients with mild and 

moderate persistent bronchial asthma (BA) were 
investigated. The patients were from 18 till 56 
years old. The average period of illness was 
about 7,4 ± 2,5 years. All patients passed usual 
clinical, laboratory and functional examinations. 
The functional investigations of broncho-
pulmonary system included the definition of 
bronchoobstruction level and its primary 
mechanism on the basis of pharmacological 
tests. All patients were divided into 3 groups 
depending on ventilation's disturbances: 

- patients with normal pulmonary 
functional tests (PFT); 

- asthma patients with moderate 
disturbances of lungs ventilation; 

- asthma patients with severe 
disturbances of PFT. 

All patients were treated according to 3 
medical complexes (MC) (table 1): 
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 Table 1 Medical complexes 
 

Medical 
complexes 

 

Duration  of 
treatment course 

Quantity of haloarosoltherapy 
seances 

Duration of seance Concentration 
of aerosol 

MC-1   24-25 days 21-22 60 minutes Standard 

MC-2   18 days 
 

15-16 60 minutes   Standard 

MC-3 18 days 15-16 two consecutive seances by 
30  minutes 

Increased 

 
MC-1 lasted 24 days and included 21-22 

seances of the haloaerosoltherapy in special 
rooms by a standard method during 60 minutes 
everyone (control group). MC-2 lasted 18 days 
and included 15-16 seances of 
haloaerosoltherapy and the duration of one 
seance was 60 minutes. MC-3 lasted 18 days 
and consisted of 15-16 seanses of 
haloaerosoltherapy for a course, but each seance 
included consecutive stay in 2 special rooms 
with the increased concentration of rock salt 
aerosol for 30 minutes in everyone. 

Results: 
Analyzing the clinical data of asthma 

patients with normal PFT  under the influence of 
different  haloaeorosoltherapy regimens  it was 
marked, that all three medical complexes had 
positive effect on the disease current, however 
influence of MC-2 and MC-3 were more 
expressed and significant. The prescription of 
MC-2 and MC-3 resulted in disappearance of 
the suffocation attacks in all patients. The single 
whistling rales were detecting only at 11,1 % 
and 8,3 % of patients after MC-2 and MC-3 
accordingly. These data were confirmed by 
changes in reception of bronchodilatators 
supportive doze. The patients, who passed the 
haloaerosoltherapy according to MC-2 and MC-
3 discontinued the reception of 
bronchodilatators. The parameters of PFT varied 
in normal level and their changes were not 
significant. 

The integrated estimation of treatment 
efficiency of asthma patients with normal PFT 
included clinical, functional and laboratory 

criteria (Fig.1). 
Fig.1. Effectivness of different regimens 

of haloaerosoltherapy at asthma patients with 
normal PFT 

 The improvement of disease current was 
established at 56% of patients after MC-1, at 
75% of cases after MC-2 and at 86% of asthma 
patients after MC-3. Thus we can recommend 
the reduced regimens of haloaerosoltherapy to 
patients, who enrolling for treatment without 
disturbances of ventilation.  
  The other dynamics of clinical data under 
the influence of different regimens of 
haloaerosoltherapy was observed in patients with 
the moderate disturbances of ventilation. All 
medical complexes made positive influence in 
asthma patients (table 2). But at the end of 
treatment 38% of patients, who accepted MC-1 
still had suffocation attacks, while after MC-2 

and MC-3 this parameter was much lower (23% 
and 14% accordingly). The dry rales, single 
mainly, were detected in 48% of patients after 
MC-1, in 38% of ones after MC-2, and in 34% 
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of asthma patients after MC-3.   
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Table 2 Clinical data at the asthma patients with moderate disturbances of ventilation under influence of 
haloaerosoltherapy 

MC-1 MC-2 MC-3 Clinical  
data before 

treat-ment, 
% 

after treat-
ment,% 

before 
treat-ment, 

% 

after treat-
ment,% 

before 
treat-ment, 

% 

after treat-
ment,% 

Attack of BA:       
     -mild 67 33 72 23 76 14 
    -moderate 15 5 19 - 14 - 
Dry rales:       
   -single 43 38 38 38 33 29 
   -diffuse 19 10 38 - 62 5 
β2-agonist 
taking: 

      

  -sporadic 14 10 10 10 10 10 
  -daily  57 33 62 14 57 14 
 

These data were confirmed by changes 
of supporting bronchodilatator therapy and by 
the dynamics of parameters of PFT. The most 
significant increase of parameters (at 10-15%) at 
all levels of a bronchial tree, was designated 
under the influence of MC-2 (Fig.2).  

These results have founded the reflection 
in the integrated estimation of effectiveness of 
different medical complexes There were 52% of 
the patients who were discharged with 
improvement after MC-1, 81% of ones - after 
MC-2 and 76% of the patients - after MC-3. It is 
necessary to note, that the increased 
concentration of rock salt aerosole, which was 
used at MC-3 provoked the aggravation of 
process in some patients (5%). Therefore the 

prescription of MC-2 is optimum for the patients 
with moderate distrubances of ventilation. 

Fig.2. PFT data at asthma patients with 
moderate disturbances of ventilation under the 

influence MC-2 
The reduction of disease clinical data 

under influence of haloaerosoltherapy passed 
less intensively at the patients, who were 
enrolling to hospital with severe infringements 
of PFT (table 3). The most expressive reduction 
of frequency and intensity of asthma attacks 
were observed at prescription of MC-3, which is 
proved to be true by objective examination data 
and by volume of necessary supporting 
bronchodilatator therapy. 
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Table 3 Clinical data at asthma patients with severe disturbances of ventilation under influence of haloaerosoltherapy  
MC-1 MC-2 MC-3 Clinical  

data before 
treat-ment, % 

after treat-
ment,% 

before 
treat-ment, % 

after treat-
ment,% 

before 
treat-ment, % 

after treat-
ment,% 

Attack of BA:       
     -mild 70 70 39 23 56 22 
    -moderate 30 - 62 38 44 11 
Dry rales:       
   -single 10 60 23 39 28 56 
   -diffuse 90 20 77 39 72 17 
β2-agonist taking:       
  -sporadic - 30 23 23 6 34 
  -daily  80 30 77 56 94 22 
 
So, at the end of treatment the suffocation 
attacks were kept at 70% of the patients after 
MC-1, at 61% of ones after MC-2 and only at 
33% of the patients after assignment of MC-3. 
Significant increase of all parameters of PFT 
was also established at the patients, which 
passed haloaerosoltherapy according to MC-3 
(Fig.3.).  

Fig.3. PFT data at asthma patients with severe 
disturbances of ventilation under the influence MC-3 

 
The received results are coincided with 

an integrated estimation of the treatment 
effectiveness. There were 70% of the patients 
who were discharged from hospital with 
improvement after MC-1, 38% of ones, who 
received MC-2 and 88% of the patients, who 
passed haloaerosoltherapy according to MC-3. 

 
 Conclusions: 

 Accordingly, the new principled 
approaches in elaboration of technologies of 
recovering treatment and staged  rehabilitation 
of the patients taking into account the 
peculiarities of broncho-pulmonary  system 
functional condition and bronchial reactivity 
extend the  opportunities of haloaerosoltherapy, 
increase its effectiveness, allow to reduce 
material expenditures to the patients treatment, 
and can be recommended for application  in 
medical institutions. 
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