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Abstract
Introduction: Throughout the ages the interest in the use of water in medicine has fluctuated from century to century and from nation to nation. The (medical) world has viewed it with different opinions, from very enthusiastic to extremely critical, and from beneficial to harmful. Today, balneotherapy is receiving renewed attention from many medical specialties and health tourists, and having a revival. However, the exact therapeutic potential of balneotherapy still remains largely unknown. Better and more profound scientific evidence for its efficacy is therefore warranted, in particular for its effects on the musculoskeletal system. Objective: To present a brief history and recommendations for use of balneotherapy; to present scientific evidence for the efficacy of mineral waters from the relevant literature; to review studies about effects of mineral waters in Republic of Srpska ; to point out difficulties in conducting research in balneology (in our region) and give recommendations for future work in this field.                                    Key words: balneology, balneotherapy, mineral water
Sažetak
Uvod: primjena mineralnih voda u prevenciji i liječenju, od antičkog doba do sada, opisana je od brojnih autora (1,2). Voda je bila sastavni dio terapije još kod Hipokrata, Asklepiusa, Galena, Celziusa (1). Interes za mineralne vode se kroz vjekove mijenjao od nacije do nacije. Mišljenja su se također mijenjala od izraženog entuzijazma do potpunog negiranja vrijednosti mineralnih voda u medicini.Danas balneoterapija ponovo dobija značaj u terapiji i rehabilitaciji, a i u zdravstvenom turizmu.Isto se dešava i u našem regionu, koji je bogat mineralnim vodama (3). Tačan terapijski potencijal balneo-faktora još uvijek nije dovoljno poznat. Neophodni su validni naučni dokazi za efikasnost specifične mineralne vode kroz pravilno dizajnirane, randomizirane, kontrolisane studije, posebno kod  stanja koja se najčešće tretiraju balneoterapijom.                          
Cilj: Prikazati kratak istorijat upotrebe mineralnih voda i preporuke za primjenu balneoterapije; iznijeti naučne dokaze za efikasnost mineralnih voda, koriseći relevantnu literaturu; prikazati pregled radova o efektima mineralnih voda u Republici Srpskoj; istaći poteškoće u provođenju istraživanja iz balneologije ( u našem regionu) i predložiti, kroz diskusiju, preporuke za budući rad u ovoj oblasti.
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A brief history of balneotherapy
Ancient Greece and the Roman Empire: Taking the waters used to be a popular treatment in classical times. The Greeks preferred baths in fresh water from natural resources.(1, 2) By the time of Hippocrates (460–370 bc), bathing was considered healthy and beneficial for most diseases.(3) Hippocrates proposed the hypothesis that the cause of all diseases lay in an imbalance of the bodily fluids. Influenced by the Greeks, the Romans built their own thermal baths at mineral and thermal springs. Asclepiads(c 124 bc), a Greek physician who practiced in Rome, introduced general hydrotherapy and drinking cures as treatments.(4) Pliny the Elder (ad 23–79) and Galen (ad 131–201) advocated the use of water for the treatment of a variety of diseases. (5)
In Rome, with the introduction of aqueducts, the public baths developed into huge edifices (thermae) with a capacity for thousands of people. The Roman legions built their own baths at mineral and thermal springs in the newly conquered lands. (2, 4) Examples are found all over Europe. The Dark and middle Ages: With the fall of the Roman Empire in 476 and the rise of Christianity, the bathing culture fell into disrepute and bathing was officially prohibited. “People abstained from bathing, sometimes for years” From the 13th century onwards, baths gradually came into re-use, particularly in southern Europe under the influence of the Moors. (6, 7) Renaissance: In the 16th century the image of the public baths again deteriorated in many countries. They were considered to be a source of contagious diseases such as syphilis, plague, and leprosy, and the baths became dangerous meeting places for political and religious dissidents. (8) Taking the waters was now increasingly prescribed under medical direction. (9)  In 1553 an encyclopedic work, De balneis omniae qua extant, was published, containing an overview of ancient and modern literature on the use of medicinal water. In 1571, Bacci published De thermis, in which he taught the art of the baths from Galen and the Aristotelians. According to Bacci, taking the waters was not a matter of empiricism, but a sound discipline with its own rationale, institutes, and doctrine, which the learned physician alone was qualified to understand. (9) Minardo published in 1594 a compendium on the two baths of Caldiero in Verona. By the turn of the 17th century, many spas were rediscovered in France. Two types of spas existed: hot springs for drinking and bathing, and cold springs for drinking cures only. (10)  
Around 1800 interest in the bathing culture grew. Further attempts to analyze the mineral water were made.(11) Doctors were convinced that for each disease Mother Nature possessed an appropriate medicinal spring, which could be discovered through chemical analysis of the waters.(6) Priessnitz and Kneipp further developed the principles of balneotherapy and hydrotherapy (immersion of the body in thermal water for therapeutic purposes).(6,12) Individual treatments were prescribed, based on the composition and temperature of the water. In the past decades, a large change in the use of mineral water for the treatment of several diseases has taken place in continental Europe.(7) The medical significance of mineral waters is now acknowledged, by many rheumatologists, dermatologist and other specialist’s doctors. Bathing is usually combined with many other treatments. The spa resorts are differentiated according to their chemical composition of their mineral water. (12-16)  Each spring has its own characteristics and related therapeutic properties. (16)

Scientific evidence for the efficacy of balneotherapy
Balneology is the division of medical science that studies the origin and physicochemical properties of mineral waters, methods of using them externally and internally for therapeutic and prophylactic purposes, and medical indications and contraindications for their application. According to the classification, balneology, balneotherapy and climatotherapy are considered parts of health resort science. Balneology includes balneotherapy, balneotechnics, and balneography (the description of health resorts). Balneology is closely related to other disciplines such as physical therapy, hydrogeology, meteorology, physics, chemistry, biology, physiology, clinical medicine, and architecture. (17) Balneotherapy means external treatment of the human body with mineral waters. Mineral waters affect the body by means of temperature, chemical composition, and hydrostatic pressure. In addition, nerve receptors are subject to stimulation by gases (CO2, H2S, and NO2) and radioactive substances (radon) that reach the blood through the skin, mucous membranes, and respiratory passages. Mineral waters are used in baths to treat diseases of the cardiovascular system and other internal organs, of the nervous system, of the organs of motion and support, and of the skin.(18) Contraindications for balneotherapy are blood circulation disturbances more serious than those of the first or second stage, the acute stages of infectious diseases, malignant tumors, the active stage of tuberculosis, cirrhoses of the liver, chronic kidney disease, the acute stages of blood diseases, and severe general cahexia.(17)
All the best-known mineral waters were reduced to common types; seven basic balneological groups of mineral waters were distinguished and divided into subgroups on the basis of their gas composition and into classes according to their anionic and cationic composition and their general mineralization.(18, 19) This classification was adopted by the Fourth Coordinating Meeting of Institutes of Balscientists have obtained new data on the composition of mineral waters and on the presence in them of organic substances and numerous, diverse micro flora.( 20) The physiological and balneological effects of these elements in mineral waters have been studied in detail. Applied externally, mineral water acts directly on the skin and changes its permeability. (21) Experimental research has demonstrated the permeability of the skin to carbon dioxide and other gases. Used internally, mineral water acts through its temperature and its mineral and gas content on the mucous membrane of various parts of the gastrointestinal tract; this explains the varying effect of the use of mineral water. When it is drunk, mineral water undergoes changes and causes changes in the acid-base balance in colloidal systems of the organism. The combination of unconditioned reflexes stimulated by the mineral water and conditioned reflexes stimulated by the environment is very important. (22)
In the past decade several randomized controlled trials have studied the effects of balneotherapy in rheumatoid arthritis and osteoarthritis. (23-25) Patients were randomly allocated to receive balneotherapy or sham/no therapy. The authors of a recent systematic review on the effects of balneotherapy in rheumatoid arthritis and osteoarthritis stated that a definite judgment about its efficacy is impossible because of methodological flaws in these studies. (25) Overall, the results showed positive effects lasting for three to nine months. Recently, a randomized controlled trial has shown that spa therapy is clearly effective in ankylosing spondylitis.(26) Two intervention groups followed a three week course of balneotherapy at two different spa resorts, and were compared with a control group who stayed at home and continued standard treatment consisting of anti-inflammatory drugs and weekly group physical therapy. Significant improvements in function, pain, global wellbeing, and morning stiffness were found for both intervention groups until nine months after spa therapy.
Recommendations for balneotherapy (on the basis of randomized trials)
Balneotherapy is recommended by HAS for chronic lower back pain, rank B and for stabilized rheumatoid arthritis, rank C. In ankylosing spondylitis, EULAR classifies spa therapy along with physiotherapy, rank A. In fibromyalgia, EULAR recommends hot-water balneology, rank B, based on five RCTs, of which three were carried out in thermal springs. Randomized controlled studies indicated a persistent improvement (at least twelve weeks) in pain, analgesic and non-steroidal anti-inflammatory drug consumption, functional capacity and/or quality of life, in the following indications: chronic lower back pain, knee osteoarthritis, hand osteoarthritis, fibromyalgia, ankylosing spondylitis and rheumatoid arthritis. (27)
Balneotherapy of different diseases in Republic of Srpska: a systematic review
Aim: Our region has a lot of thermal and mineral springs and is looking back on a still vivid tradition of spa therapy and balneotherapy, applied especially for the treatment of rheumatic diseases. This tradition is predominantly empiric and intuitive, however, it has assumed some important aspects of modern balneotherapeutic methods as well. This article is aimed at presenting the characteristics of traditional and modern balneological   therapy forms in our region (RS) and review of studies about effects of natural mineral waters in our region.                                                                                                  Method: The studies which have been conducted between 1990 and 2012 in different spas in RS on the efficacy and effectiveness of balneotherapy for different diseases have been searched and analyzed independent of their design.
Results: A total of 15 studies (seven published) have been found and analyzed. The investigations have been carried out in 3 different spa resorts in RS: Mlječanica, Slatina and Vrućica. In these studies the effectiveness and efficacy of different balneological and physical therapies on a variety of rheumatic diseases (from osteoarthritis to fibromyalgia and from rheumatoid arthritis, osteoporosis to low back pain), neurological, gynecological and dermatological diseases could be shown. Nearly all studied balneotherapeutic modalities were applied as bathing cures. Only in one study peloid therapy was applied. Balneotherapy was applied in a modern and traditional way, and both open and stationary spa therapy forms were used at the same time. Two studies showed decrease of high blood pressure after 14 days of bathing in sulfurous mineral water. The effect remained at the three month follow up (28). Positive effects of sulfurous mineral water on patients with polytrauma and applied external fixators are demonstrated in the PhD thesis and studies of Stefanovski M. (29-33). Good effects are obtained in patients after ischemic stroke by means of decrease in spasticity and pain and increase of motor control in affected upper limb. (34, 35) One experimental research of the effects of sulfurous mineral water on bone of ovariectomized rats was carried out in the Institute “Mlječanica”. The results demonstrated positive effects on biochemical, histological and biomechanical properties of tibia, significantly better in comparison with control group (36, 37).                                                                                                                        Conclusions: The review has shown the effectiveness of the investigated balneotherapy. It could be concluded that nearly all forms of balneotherapy used for the treatment of rheumatic diseases in our region are effective. Sulfurous water showed efficiency in rehabilitation of patients after stroke, especially in decreasing the spasticity and pain in affected limbs. This water could be useful and cost effective in treatment of postmenopausal osteoporosis and posttraumatic conditions. A definitive conclusion, however, is not possible because of the heterogeneity of the study designs, methodology and the publication bias. In future good quality randomized controlled trials are needed.

Obstacles to performing  good clinical trials in balneology (questions to be answered trough the trials)
Inspite of the expansive research, we are not aware of the exact mode of action of the different natural mineral waters. Only few countries have specific regulations or acts in this field. Based upon the regulations of CE countries, a simple analytical study is enough for qualification as “mineral water” (20). However, medical observation is also needed for qualification as “medicinal water”, which means that a specific therapeutic effect should be proved in a comparative study, by using treated and placebo groups of patients (20, 27).The law of the CE countries declares that medicinal waters should be mineral waters, but mineral waters are not definitely medicinal ones.
There are difficulties in conducting such studies, especially making those double-blind and obtaining appropriate placebo controls. It is not easy to separate the effects of balneotherapy from the combination of physical therapies applied in spa.                      The influence of dose (temperature, duration of a single bath, the number of baths in the row, way of application), comorbidities, makes it difficult to compare the results of studies.                                                                                                                        Placebo effect and the influence of spa ambient, diet, walks trough the parks, serenity, change of community, social activities, should  not be ignored.                                                         Financial support for such studies remains a big problem in our region.
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