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ABSTRACT

Introduction: Due to patients’ safety, increased blood pressure often restricts wider use of mineral water
for therapeutic purposes in rehabilitation practice. The aim of this study was to examine the effect of ra-
don mineral water applied in the form of full baths on blood pressure in people with hypertension.

Methods: A total of 27 patients, average age 58.10 years with hypertension were included in the study.
Balneotherapy was applied in the form of full baths with mineral radon water of neutral temperature.
Values of systolic and diastolic blood pressure were measured before and after twenty minutes therapy on
the first and fifth day of treatment.

Results: On the first day of treatment there was no significant change in blood pressure after the ap-
plication of full baths with mineral radon water of neutral temperature (systolic pressure t = 0.697, not
significant; diastolic pressure t = 0.505, not significant). On the fifth day of treatment there was no signifi-
cant changes in blood pressure after the application of medical baths with mineral radon water of neutral
temperature (systolic pressure t = 1.372, not significant; diastolic pressure t = 1.372, not significant).

Conclusion: The significant increase of blood pressure in patients with mild and moderate hypertension
is not expected when Fojnica water (radioactive mineral water) is being used in the form of full baths of
neutral temperature, which allows a broader application of this balneo procedure in rehabilitation practice.
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INTRODUCTION

Winternitz (internist, 1835-1917) defined the term
hydrotherapy as the use of water of different tem-
peratures and aggregate states in dietetic, prophylac-
tic and therapeutic purposes. This definition is still
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applicable (1). Mineral waters are generally defined
as waters with a total dissolved solid content of at
least 1g per liter or waters which have a temperature
higher than 20° C or contain small amounts of sub-
stances with strong physiological influence (2).

Water of Fojnica spa is an oligomineral, calcium,
sodium sulphate hydrocarbonate, radon (radioac-
tive) homoeothermic (3). Radon water is the natural
groundwater, with not so deep circulation, which
contains less than 50 Bq /1 of 222 Rn. Radioactive
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TABLE 1. Blood pressure values before and after the treatment in the full bath of neutral temperature - the first day of treatment

T Average value X Before the After the Difference

FEIRIIEEIR °C  Standard deviation SD treatment a treatment b d=b-a S
Systolic blood 35.36 X 145.0 145.4 0.4 t = 0,(_597
pressure SD 12.7 24.9 20.3 not significant
Diastolic blood 35.36 X 83.7 85.0 1.3 t =_0,5_95
pressure SD 9.81 12.58 8.19 not significant

water acts as an analgesic, anti-inflammatory and  and diastolic blood pressure were measured before
provides neuro - vegetative balance (4-7). and after balneotherapy procedure on the first and

Mineral radon water is used in the treatment and ~ fifth day of treatment.

rehabilitation of chronic inflammatory and degen-  Riva-Rocci sphygmomanometer was used to mea-
erative rheumatic diseases, neurological diseases, car-  sure arterial blood pressure on the upper arm. The
diovascular diseases, allergic disorders, gynecological ~ blood pressure is specified in millimetres of mercury
disorders, endocrine and vegetative disorders (1, 3, (mmHg).

6, 8-11). Statistical processing and analysis of data was con-
Increased blood pressure in medical rehabilitation  ducted. The difference in results was tested by using
practice often limits the use of water for therapeutic ~ appropriate tests of statistical significance of differ-
purposes. ences (t-test).

The aim of this study is to examine the effect of ra-
don mineral water applied in the form of full baths  RESULTS

on blood pressure in people with hypertension. The study included 27 patients (10 men and 17

women) with mild et moderate hypertension.
METHODS The average age of patients was 58.10 years.

Total of 27 patients (10 men and 17 women) with  Op the first day of treatment there was no signifi-

diagnosed hypertension were included in this pro- 3¢ change in blood pressure after the application

spective study. The average age of patients was 58.10 of fy] baths with radon mineral water of neutral
years. We included mild hypertension patients with

systolic blood pressure 140-159 mmHg or diastolic
blood pressure 90-99 mm Hg; and moderate hyper-
tension patients with systolic blood pressure 160-
179 mmHg or diastolic blood pressure 100—109
mmHg). All of them were regularly using antihyper-

temperature.

On the fifth day of treatment there was no signifi-
cant change in blood pressure after the application
of full baths with radon mineral water of neutral
temperature.

tensive pharmacological therapy and blood pressure
was under control. DISCUSSION

The patients with severe hypertension i.e. systolic ~ Twenty seven patients (10 men and 17 women, aver-
blood pressure >180 mm Hg or diastolic blood — age age of 58.10 years) with mild and moderate hy-
pressure >110 mmHg, and those in which balneo-  pertension were included in this prospective study.

therapy was contraindicated were not included into ~ The objective of the study was to examine the effect

this study. of radon mineral water applied in the form of full
Testing was performed at the Medical rehabilitation baths on blood pressure in people with hyperten-

centre "Fojnica". Balneotherapy was applied in the sion.

form of full baths with mineral radon water. The  1he research results show that the use of full baths
temperature of water was 35 -36 ° C. Treatment was of neutral temperature does not result in statistically
applied once per day, in the form of twenty minutes significant increase of blood pressure (measured be-
baths (one procedure per day). The values of systolic fore and after treatment, on the first and fifth day of
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TABLE 2. Blood pressure values before and after the treatment in the full bath of neutral temperature - the fifth day of treatment

Parameters T Average value X Before the After the Difference T test

°C  Standard deviation SD treatment a treatment b d=b-a
Systolic blood 35.36 X 121.0 125.0 4.0 t=1.372
pressure SD 12.0 10.0 5.83 not significant
Diastolic blood 35.36 X 79.0 75.0 -4.0 t=1.372
pressure SD 484 6.32 5.8 not significant

treatment), which allows a wider application of this ~ REFERENCES

hydro Procedure in terms of patient Safety. Some 1. Gillert O, Rulffs W. Hydrotherapie und Balneotherapie : Theorie und Praxis.
h hes indi d .. F £ bal Neuausgabe, 11. Auflage, vollstandig neu iberarbeitet von Walther Rulffs,

other researches indicated positive effects of balneo- Miinchen: Pflaum, 1990.

therapy on blood pressure. Results of ZunnunovZR Jajié 1, Jaji¢ Z. i sur. Fizikalna i rehabilitacijska medicina. Medicinska nak-

research showed that systolic and diastolic blood lada Zagreb, 2008.

pressure after using hydrogen sulphide bath has 3. Becirovi¢ E. Banjsko klimatska mjesta i mineralne stolne vode Bosne i Her-

.. . cegovine. PrintCom Tuzla, 2004.
significantly decreased (12). Ekmekcioglu C. et al. g

. . . . 4. Jefti¢ M. Fizikalna medicina i rehabilitacija. Kragujevac, 1999.
found that patients with secondary, especially with ja. gy

. . 5. Franke A, Reiner L, Pratzel HG, Franke T, Resch KL. Long-term efficacy of
hlgh SyStOIIC blood pressure have benefit from bal- radon spa therapy in rheumatoid arthritis--a randomized, sham-controlled
neotherapy (13)_ Ol4h M. et al. research confirms study and follow-up. Rheumatology 2000;39(8):894-902.

6. Falkenbach A, Kovacs J, Franke A, Jérgens K, Ammer K. Radon therapy

that balneotherapy is not contraindicated in patients anke , ,
for the treatment of rheumatic diseases - review and meta-analysis of con-

with hypertension (14). Significant changes in heart trolled linical trials. Rheumatol Int. 2005:25(3):205-10.

rhythm and autonomic regulation are not registered 7. Kuznetsov AV. The types of macrophages in the central lymph of rabbits

in patients with mild to moderate hypertension after during the use of radon baths. Morfologiia 1995;108(1):44-45.

administration of sodium chloride bath (15). In the 8. Akhkubekova NK, Kaisinova AS, Tereshlp AT. Rgdon thgrapy as a compo-
i . K nent of spa-and-resort treatment of patients with functional hyperprolac-

StUdY Korchinskii VS. h}’POtCﬂSIVC effect of radon tinemia. Vopr Kurortol Fizioter Lech Fiz Kult. 2010;(2):22-4.

baths was determined (16). 9. Herold M, Lind-Albrecht G. Radon within therapeutic strategies of ankylos-

. . . ing spondylitis. Wien Med Wochenschr 2008;158(7-8):209-212.
During the examination of the radon baths effect 9 sponcy o , (, ) ,
10. Akhkubekova NK. Rehabilitation of the patients with polycystic ovary syn-

on the lipid profile of patients with cardiovascular drome during sanatorium-and-spa treatment. Vopr Kurortol Fizioter Lech

disease and dyslipidemia, the desired level of blood Fiz Kult. 2009;(6):47-8.

pressure was Clinically achieved in 77.2% of patients 1. (_)vsienkq AB. I_Effect of radqn lbaths of various c_opcentrations on pa-
tients with genital endometriosis. Vopr Kurortol Fizioter Lech Fiz Kult.

17). 2003;(6):18-21.
In our study it was found that the application of  12. Zunnunov ZR. Clinical efficiency and tolerance of hydrogen sulfide balneo-

mineral radon water in the form of full baths with tshserapyln hypertensive patients living in arid zone. Ter Arkh 2003;75(8):32-

neutral temperature is not contraindicated in pa- 3 Ekmekcioglu C. et al. The effect of balneotherapy on ambulatory blood
tients with mild and moderate hypertension. pressure. Altern Ther Med 2000;28(2):84-93.

14. Olah M, Koncz A , Fehér J, Kalmanczhey J, Olah C, Nagy G, et al. The
effect of balneotherapy on antioxidant, inflammatory, and metabolic

CONCLUSION indices in patients with cardiovascular risk factors (hypertension and
L . . . obesity) - a randomised, controlled, follow-up study. Contemp Clin Trials
The significant increase of blood pressure in patients 2011;32(6):793-801.

with mild and moderate hypcrtension of is not ex-  15. Gribanov AN, Dvornikov VE. Spectral analysis of the variability of heart
rhythm in the analysis of changes in the autonomic regulation during treat-
R ment of hypertension with sodium chloride baths. Vopr Kurortol Fizioter
spa in the form of full baths of neutral temperature, Lech Fiz Kult 2001:(6):13-6.

which allows a wider application of this balneo pro-  16. Korchinskii VS. The effect of radon baths at Khmelik health resort on the

cedure in rehabilitation practice central hemodynamic indices, on thyroid function and on adrenal glucocor-
’ ticoid function in hypertension patients. Lik Sprava 1994:72-5.

17. lashina LM, Shatrova LE, Zhdanova KS, Kuznetsova TA. The influence of

COMPETING INTERESTS radon baths on the lipid profile of patients with cardiovascular diseases and
dyslipidemia. Vopr Kurortol Fizioter Lech Fiz Kult 2011;(2):3-4.

pected when using mineral radon water of Fojnica

The authors declare no conflict of interests.

40




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


