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Topic  №5. The main resort curative factors (climate, mineral water, peloid). Mechanism of action, indications and contraindications. Thermotherapy. Hydrobalneotherapy.  Techniques and methods  of  giving procedures.

I. Relevance of the topic:

Thermal medical influences can be conditionally divided into contact and distant. The former transmits heat in contact with the skin or mucous membranes, the latter - influences at the distance, the third - produces heat inside the tissues. Contact heat-carriers include: warmed up paraffin, ozokerite, their mixtures (ozozhilafin), naphthalane, naphthalane mastic, medical mud, fresh and mineral waters, steam, air, sand, clay, rubber hot-water bottles and heating pads. Thermal influences at the distance are exerted by sources of infra-red (thermal) and red radiations, electric field of UHF, microwaves. Formation of heat inside the tissues is carried out by means of currents, magnetic and electric fields of high and ultrahigh frequency: currents of supersonic frequencies, diathermal current, magnetic fields of inductothermy, UHF-inductothermy, EF of UHF. 

     Cold medical influences can be exerted at cold agent temperatures above 0°С (medical hypothermia) and below and 0°С (cryotherapy). 

II. Learning Objectives:

Know:

1. The mechanism of medical action of thermal procedures

2. Indication and contraindication to application of thermal procedures

3. General indications to hydrotherapy

4. Classification and criteria of general mineralization

5. General contraindications to balneotherapy

6. Contraindication to climatotherapy.

To be able to:

1. Prescribe basic methods of mud therapy

2. Basic indications to mud therapy and which methodic we can use to patients with internal disease  

3. Treatment with warmed up sand
4. Technique and methodic of ozokerite therapy

III. Interdisciplinary integration:

	№ 
	Discipline
	Know:
	To be able to:

	1.
	Previous (providing) courses: -

History of medicine;

- Medical statistics

- Medical law 
	The historical path of development of physiotherapy

Methods for calculating statistical health indicators.

Legal basis for providing primary health care to the population of Ukraine.
	Identify major historical steps  of general physiotherapy.
A comparison between the main sources of funding for primary health care.
To carry out the calculation of key indicators used in medical statistics physician initial phase of care

	2.
	The following subjects (those that are provided): - management 
- Social medicine
	Basic principles of organization and management of institutions working in the field of medical reabilitation stages,  spa treatment.

Social aspects of primary care.
	Calculate the cost of medical services.

	3.
	Intersubject integration (between the themes of the discipline):
	Organization of physical therapy patients through the provision of the most common diseases of internal organs
	Knowing the mechanism of action of physical factors, independently of the procedure to appoint the methodology


Content topics classes:

The mechanism of medical action of thermal procedures:
- Improvement of the blood flow, including elimination of the ischemic signs: cerebral, cardiac, visceral and peripheral;

- Spasmolytic effect, local and at the distance (transmission of heat by blood, reflex changes of the blood flow);

- Increase of permeability of the tissues, giving dissolution effect;

- Activation of phagocytosis, production of interferon and antibodies; 

- Reduction in vital activity of thermolabile microorganisms, including pneumococci, gonococci, viruses (especially in hyperthermia);

- Activation of metabolism which, in particular, is used in struggle against excessive weight;

- Decrease in arterial pressure (effective in complex therapy of hypertension disease);

- Analgesic effect;

- Desensitizing action, especially in water-thermal procedures; 

- Sedative effect in moderate and weak thermal influences; 

- Sudorific effect with excretion of toxic substances from an organism (purification); 

- Purification of the skin and mucous membranes in water thermal procedures; 

- Dehydration of the tissues in "dry" thermal influences; 

- Stimulation of regeneration of the tissues; 

- Stimulation of activity of various organs and, in particular, glands of internal secretion (for example, warming up by microwaves of adrenals in systemic inflammatory processes); 

- Activation of production of biologically active substances in an organism; 

- Increased absorption of chemical medicinal substances through the skin (mineral and medicinal baths) in mixed thermal procedures; 

-  In local hyperthermia - destruction of the tissues of malignant tumours. 

    The mechanical part of action of thermal procedures is manifested in various water, mud, ozokerite and other influences. Inadequate use of heat can lead to burns, heatstroke (uncontrollable hyperthermia), local dyscirculation, collapse, condensation and increase of blood viscosity and other complications. 

Indications and contraindications to application of thermal medical influences.
 - Various kinds local ischemias and, in particular, migraine and migraine-like syndrome, IHD, obliterating diseases of the peripheral vessels as well as Raynaud’s disease and syndrome. 

- Hypertension disease in I and II stages, symptomatic arterial hypertensions. 

- Spasms of smooth muscles of the gastrointestinal and urinary tracts (in particular, warm baths in attacks of cholelithiasis and urolithiasis). 

-  Various painful syndromes and, in particular, traumatic (beginning from the second day after trauma): neuralgia, neuritis, plexi-and radiculopathy. 

-  Nonpurulent infiltrates.

- Chronic generalized and systemic inflammatory processes (polyarthritis, polyneuritis, etc.), in particular, hyperthermia is used here.

-  Neurosis with increased excitability of the CNS.

-  Consequences of frostbites (sparing, "soft" heat).

- Obesity.

Contraindications to thermotherapy:
- Malignant neoplasms;

- Systemic diseases of the white blood, polycythemia, erythremia;

- Sepsis and plural purulent foci;

- Bleeding;

- Cardiovascular insufficiency of II and III degrees;

- The expressed edema of the tissues;

- The expressed hypotension;

- Active progressing forms of tuberculosis. 

Separate kinds of thermotherapy

Ozokerite therapy

     Natural ozokerite (Greek - smelling wax) is a complex firm substance of oil origin. Its structure includes firm hydrocarbons (ceresin, paraffin), mineral oil, pitches and asphaltenes. Ozokerite stick is isolated from vein ozokerite possessing antibiotic action.

     Borislav deposit of ozokerite is the largest in the world. Medical ozokerite is made of ozokerite ore, which structure includes 30 % of natural, 50 % of petrolatum (a product of oil refining) and 20 % of paraffin. Ozokeralin (ozokeritol) is used for cavity procedures consisting of 40 % of vein ozokerite and 60 % of vaseline oils.

    In almost all modern publications, the authors mean medical ozokerite (instead of melted vein one) and its application by using words ozokerite and ozokerite therapy. We also use it in this meaning.

     Latent heat of ozokerite hardening is considerably higher than in other medical heat-carriers (paraffin, silt and peat mud), hence, on the whole heat emission of ozokerite is greater than in them (Table 4). On the other hand, its low heat conductivity promotes slowed down and long heat emission. Slowed down heat emission of ozokerite, warmed up to 50-60°С, does not cause sharp responses in an organism, increasing gradually; it allows the patients with cardiovascular diseases to tolerate procedures well. Their duration in ozokerite therapy is greater than in various kinds of peloid therapy (45-60 min). The temperature of melting is 50-60 (50-55) °С.

Table 4.

Thermal properties of ozokerite and other heat carriers

	Peloids
	Average specific heat, cal
	Coefficient of heat conduction
	Heat containing ability, c

	Well decomposed peat

Clay

Silt mud

Paraffin

Ozokerite
	0.80

0.50

0.50

0.77

0.80
	0.0011

0.0017

0.0020

0.0006

0.0004
	756

480

360

1190

1875


     Ozokerite renders dissolving, anti-inflammatory, anesthetizing and antiseptic action. The action of ozokerite is not limited to thermal effect. Water extracts from ozokerite while influencing the isolated heart of a frog give marked parasympathetic effect, sharply reduce sensitivity of swimming membranes of frogs, promote dilatation of the capillaries with intensification of the blood flow, and also change skin reactivity. These experimental materials have convincingly shown possibility of chemical influence of ozokerite and have been used for a substantiation of using ozokerite applications in patients with obliterating endarteritis. 

     Medical ozokerite as a therapeutic heat-carrier is widely spread in medical establishments of Ukraine, especially in Prikarpatye and Zakarpatye regions. As applications of ozokerite are well-tolerated, they have prolonged soft thermal effect and minimal contraindications - all this allows to use it widely in diseases of the loco-motor apparatus, nervous system, digestive organs and urinogenital system, especially in patients of advanced age.

Techniques of ozokerite therapy

Ozokerite gauze compresses. 8-10 layers of gauze are sewn together and make linings according to the area of the skin on which ozokerite will be applied. Linings are put into the melted ozokerite, wrung out, cooled in the air before formation of the crust and applied to the skin. The second lining - a hotter one (50-60°С) is put on the first lining. An oilcloth and a quilted jacket are put over the last one. The compress is fixed with a bandage.

Cuvette-application method. The melted ozokerite is poured into tin cuvettes 20 х 40 cm in size covered by an oilcloth in a layer of 4-5 cm. Ozokerite is cooled up to 45-48°С, taken out together with the oilcloth and applied to the necessary part of a body. The oilcloth is put over it. A heater (a quilted jacket, cotton blanket) is put over it.

Method of layering. Ozokerite melted up to temperature not above 55°С is applied by a flat painting brush to the corresponding area of the skin preliminary greased with vaseline, cod-liver oil or any other indifferent ointment. To apply the following layers use ozokerite of higher temperature (70-80°С). After application of 1-2 cm in thickness, it is covered with the oilcloth and wrapped up with a blanket or a special quilted jacket.

Covering method. The small bags made of the oilcloth are filled in with ozokerite of the temperature 55-60°С. Extremities of the patient are carefully greased with ozokerite of the temperature 50-55°С, and then dip them into melted ozokerite. It is hyperthermal medical procedure.

Vaginal tampons. First prepare balls of cotton wool and gauze stitched by long threads. The tampon is moistened in the sterilized liquid – ozokeraline, cooled up to 55-60°С, cooled a little more and introduced through a speculum into the vagina, leaving it there for 20 minutes or hours. It is possible to introduce about 3-5 tampons simultaneously. They are pulled out by threads hanging down outside, after termination of the procedure. Ozokerite tampons are administered in a day (the course of treatment is usually 10-12 procedures). Introduction of tampons is often combined with applications of ozokerite to the bottom of the abdomen and lumbar region. Experience has shown expediency of using ozokerite tampons in inflammatory diseases of the female sexual organs.

     Indications to the use of ozokerite applications are similar to those for mud therapy. The only difference is that applications of ozokerite are better tolerated and they can be administered to weakened and seriously ill patient.

Paraffin therapy

     Paraffin is a mixture of firm carbohydrates of methane. It is obtained by special processing of some variety of oil, in dry processing of brown coal and peat as well as slates. Depending on the degree of purification there are highly purified and crude paraffins.

     Only highly refined varieties of paraffin (GOST 782-42) of white or slightly yellowish colour are used in medicine. Completely dehydrated paraffin is administered. Before its reuse it is melted by heating up in a water bath up to the temperature of 80-100°С.

     Techniques of paraffin applications can be the same as in ozokerite therapy; however cuvette-application method is more often applied, but paraffin cools down more quickly, therefore time of procedures is a little bit shorter.

Treatment with warmed up sand (psammotherapy)
     Local and general sand procedures and baths are known. For local procedures sand, warmed up to 50-55°С, is applied in small linen bags to a corresponding part of a body of the patient. Duration of the procedure is 10-40 min, 10-15 procedures.

    General sandy baths are given either on sandy beaches of southern resorts, or sand is warmed up to 45-50°С and poured out into a bath or a special bed with a layer of 5-10 cm. The patient lies down on warmed up sand, and more sand of the same temperature is added, covering the whole body of the patient. Dry warm or hot sand absorbs well the sweat stood out in warming, facilitating patient’s tolerance of procedures. Duration of general sandy baths is 15-20 min, 8-10 procedures for the course. They are applied, mainly, in diseases of the loco-motor apparatus, peripheral nervous system and respiratory organs.

Hydrotherapy is a medical application of fresh waters outside and inside. According to the WHO definition, "fresh water" is water with general contents of salts from 0.5 up to 1.5 g/l, not containing biologically active substances in the increased quantities. Fresh waters are administered with the therapeutic purpose in the form of baths, showers, damp wrappings, douches, rubdowns, compresses, procedures in pools (hydrokinesitherapy, traction of the spine, etc.), in baths (a sauna, a steam bath); there are techniques of drinking fresh water in some cavity influences: hydromassage of the gums, stomach lavage, etc.. For example, drinking of cold water or swallowing of ice on an empty stomach: in constipation, acute pancreatitis, gastric bleedings; drinking of warm water in 40-60 minutes after meal: in hypersecretory and hypermotor (spasms) conditions of the stomach - "a syndrome of the angry stomach ". Steam inhalations are also useful in diseases of the respiratory tracts. Fresh water of different temperatures is applied outside and inside depending on the character of a pathology: cold water - below +20°С, cool - +21-32°С, indifferent temperature - +33-35°C, warm - +36-39°С, hot - above 39°С. For external medical procedures water with temperature above 45°С is not applied, for drinking the temperature of water should not exceed above 55°С. It is necessary to remember that in general procedures the water below 35°С cools an organism of the person, and above 36°С – warms it up. During 15-20 minutes the temperature of water in baths usually decreases by 2-3°С. Therefore, in water-thermal procedures in baths the initial temperature should not be below 37°С.

     Baths can be general and local: for hands, feet, sedentary and for the face. There are many different designs of baths: for underwater shower-massage, vortical, pearl, vibrating, for traction of the spine (horizontal and vertical), for underwater intestinal lavage. For contrast procedures there are steam baths, etc. There are even a number of designs for medical douches: rain, dust, and stream: circular, radial, ascending, steam, etc. Douches can be of different temperatures, and water is given under the pressure from 1 up to 4 atmospheres. In medical establishments special hydropathic department is used for giving douches. Under the house conditions at normal pressure of water in a circuit it is possible to apply rain, ascending, lumbar and collar douches of different temperatures.

      Duration of medical baths with fresh water and procedures in pools and baths ranges from 10 to 40 minutes depending on age of the patient, character and phase of the disease. The course of treatment consists on the average of 10 to 20 procedures. Duration of procedures with therapeutic douches changes from 3-5 to 10-15 minutes.

       The mechanism of medical action of fresh-water procedures depends on methods and techniques used. There are thermal, mechanical, physical, chemical and psychotherapeutic mechanisms of action.

     Warm external water procedures without strengthened mechanical influence exert sedative and anti-inflammatory effects, normalizing excitability of the central autonomic and peripheral nervous system. The elevated arterial pressure decreases, pulse and respiration slow down, the peripheral blood flow improves. The increased muscular tone decreases. Permeability of the skin increases and water can enter an organism, in particular, through sudoriferous glands as though washing it out. The metabolism quite often increases. The skin is cleared of deposits and pathogenic microorganisms. In the course application warm water procedures exert normalizing influence (trophotropic) on the condition of many organs and tissues.

     Hot external water procedures work excitingly on the nervous system, cardiac activity and respiration become frequent, the peripheral blood flow (hyperemia of the tissues) and sweating are to a greater extent intensified. Arterial pressure undergoes phase changes: at the beginning of the procedure it can increase, then decreases. To a greater extent permeability of tissues increases and metabolism becomes more active. Accordingly dissolving action becomes more expressed.

     Mechanical influence of water is intensified in douches and vortical baths, and in underwater shower-massage. It is weakened in administration of semibaths, foamy baths and dust douches.

     Favorable influence on the peripheral blood flow is exerted by baths of increasing temperatures (by V.V.Kents) - from 33-34 up to 37-38°С for 20 minutes.

     The general baths with water temperature increase from 36-37 up to 42-45°С cause general hyperemia and are applied in chronic systemic inflammatory processes. 

     Medical effect of water-thermal procedures: antispastic, vasodilating, metabolic, trophic, sedative (in hot and exciting), analgesic, dissolving, detoxication. 

     Cool and cold waters as well as ice cause narrowing of the vessels, reduction in permeability of the tissues, weakening of metabolism intensity, especially in the superficial tissues, decrease of arterial pressure, the cardiac activity is accelerated. Under their short-term influence the tone of muscles and nervous system increases, but under the long one it can decrease. Cold water and ice possess analgesic action, promote bleeding cessation, interfere with development of edemas, reduce intensity of inflammation in the tissues, and stop local or general perspiration. 

      After short procedures with application of cold water metabolism is activated. The cold water procedures applied regularly possess immunomodulating action, increase adaptation - adaptive responses of an organism to changing and low temperatures of the environment that underlies their tempering action and decrease catching colds. 

     Contrast warm (hot) and cool (cold) baths and showers with a difference of temperatures by 10 - 25°С possess vigorous influence on hemodynamics, nervous and immune system. Contrast of water temperatures can be variable for different diseases and patients. For the majority of adults, especially sick ones, the recommended temperature of the warm water makes 37 - 38°С, and cool 23-25°С. Duration of the continuous stay in the warm water at the beginning of the treatment course makes about 3 min, in cool - 1 min. Then time of stay is gradually shortened in the warm, and extended in the cool water. The general duration of one procedure in baths makes 15-20 minutes, and in showers- to 10-12 minutes. Procedures are carried out daily or in a day, 15-20 procedures for the course. 

Indications to application of hydrotherapy:

     Diseases of the nervous system:

- Neurosis and neurosis-like conditions, mainly in hypersthenic symptoms;

- Vegetovascular dystonia with the tendency to hypertension or to fluctuations of arterial pressure, respiratory and gastroenterological forms;

- Consequences of traumas of the head and spinal cord, encephalitis and myelitis;

- Diseases of the peripheral nervous system: neuralgia, neuritis, radiculitis and other forms of neuropathies;

- The central and peripheral nervous-vascular diseases with ischemic syndromes.

    Diseases of the loco-motor apparatus: 

- polyarthritis beyond the phase of exacerbation of the disease and polyarthrosis;

- Osteochondrosis of the spine;

- Bekhterev's disease beyond the phase of exacerbation;

- Consequences of traumas of the loco-motor apparatus;

- Arthritis, arthrosis, myositis. 

    Internal diseases:

- Ischemic disease of the heart (coronary artery disease) without frequent attacks of  angina pectoris, marked arrhythmia, without signs of cardiovascular insufficiency of II - III degrees;

- myocardiodystrophy of various genesis in the phase of remission without cardiovascular insufficiency of II - III degrees;

- Bronchial asthma in I and II stages without frequent asthmatic attacks, asthmatic bronchitis;

- Chronic enterocolitis, gastritis, duodenitis without tendency to bleedings;

- Chronic spastic cholecystitis, cholelithiasis (in particular, warm baths during painful attacks);

- Chronic pyelonephritis, urolithic diseases (in particular, during salt attacks);

- Obliterating diseases of the peripheral vessels;

- Adiposity of I - III degrees.

Diseases of ENT-organs and dentomaxillary systems:

-ARD, acute rhinitis (foot hot baths, steam inhalations, sauna);

- Parodontosis (hydromassage of the gums).

Indications to cool and cold balneotherapy:
- Neurosis and neurosis-like conditions in hyposthenic stages;

- Asthenic conditions of various genesis;

- Vegetovascular dystonia (essential hypotension) with the tendency to hypotension, increased perspiration;

- Varicose veins of the upper and lower extremities in I - II stages;

-Tempering,

The general contraindications to balneotherapy:
- Malignant neoplasms;

- Sepsis and purulent centres in the organs;

- Systemic diseases of white blood;

- Feverish conditions (except for cold compresses and damp wrappings in hyperthermia);

- Cardiovascular insufficiency of I-Ш degrees; 

- The expressed widespread edemas; 

- Frequent attacks of angina pectoris, angina pectoris of exertion

- A condition after myocardium infarction and insult till 1 month;

- Uro- and cholelithiasis with the revealed large stones;

- Nephrosclerosis;

- Cirrhosis of the liver;

- Weeping dermatitis.

MEDICAL MINERAL WATERS (MMW)
     They comprise waters with the contents of salts more than 2 g/l, and also with the smaller contents of salts, but having microelements, organic substances (the contents in mg/l) or gases in increased quantities. MMW can be natural or artificially prepared.

     Dominating chemical substances often determine names of waters, they are: ferriferous, iodide-bromine, arsenious, sodium chloride, hydrosulphuric, carbonic, etc. Gas waters are waters in which the distinct biphase medium "water - gas" was formed. These are carbonic, nitric, oxygen gas waters. Neither hydrosulphuric nor radon waters are related to them: hydrogen sulphide is dissolved completely, not forming the biphase medium - the volumetric quantity of radon is insignificant little.

The basic criteria of estimation of medical mineral waters: general mineralization, ionic (salt) structure, the contents of microelements, gases, organic substances, reaction of environment  (рН), temperature of water in the spring, radio-activity, microbiological structure.

1. Criteria of general mineralization, classification:
- weakly mineralized medical waters - general contents of salts are no more than 2 g/l, but in the increased quantities there are biologically active substances – BAS (Naftusya, , Berezovskye mineral waters, kvass);

- MMW of small mineralization - 2-5 g/l of salts (Kuyalnik, Mirgorodskaya);

- MMW of average mineralization - 5-10 g/l of salts (Luzhanskaya, Polyana Kupel, Polyana Kvasova, Borzomi, etc.);

- MMW of high mineralization - 10-35 g/l (Essentuki 17, Batalinskaya);

- Brines - the contents of salts is over 35 g/l (brine of Kuyalnik and other estuaries). 

   MMW of small, average and high mineralization can contain microelements in the increased quantities, less often gases. 

    Bottle mineral waters are divided into three groups: table, medical - table and medical. 

    Table: waters with general mineralization up to 1.5 g/l, possessing good taste, not containing BAS in increased quantities. They can replace fresh potable water. 

    Medical- table: waters with the contents of salts from 2 up to 8 g/l. Incidentally they can be used as table ones, but their long-term application is possible only as medical. Concrete medical-table mineral water has indications and contra-indications to application. 

    Medical waters are waters either with the contents of salts over 8 g/l or with their smaller quantity but including BAS in medical dosages (in mg or g/l). They are applied only by doctor’s administration. 

     Waters are intended for external use with the contents of salts from 10 up to 80 g/l. The waters containing BAS in increased quantities may have less than 10 g/l of the salts (iodide-bromine, arsenious, hydrosulphuric, carbonic, sulphidic, etc.).

     2. Ionic structure. There are waters of simple and complex structure. Simple ones contain one anion and one catione (dominate). Sodium chloride waters are an example. Waters of complex structure are two and more anions and cations. The widespread anions are: СL, НСО3, СО3SО4, cations: Nа, K, Са, Мg. The others are related to microelements. While determining the type of mineral waters the ions are considered containing in waters in quantities not less than 20equiv. %. 

     3. Microelements. Threshold concentration of some microelements is determined in therapeutic mineral waters: arsenic (0.7-3.0 mg/l), iron - (10 mg/l), iodine (5 mg/l), bromine (25 mg/l), fluorine (2-5 mg/l), copper (1 mg/l), silicon (50 mg/l Н2 SiO3), boron (35-50 mg/l Н2ВО3). These microelements determine the name of some medical waters (arsenic-containing, ferriferous, iodine-bromine, fluoric, siliceous, boric, etc.). 

     4. Gases. Carbonic gas is most widespread; the minimal therapeutic concentration for intake is 500 mg/l (0.5 g/l), for external application – 0.8 g/l

- weak carbonic waters – 0.5-1.4 g/l СО2

- average concentration – 1.5-2.5 g/l СО2; 

- strongly carbonic        - over 2.5 g/l  СО2.

     Hydrogen sulphide is the second gas by distribution and application. For drinking the concentration is 10-30 mg/l, for external application - 50-400 mg/l.

- weak sulphide waters - 10-50 mg/l;

- average - 50-100 mg/l;

- strong - 100-250 mg/l;

- especially strong - above 250 mg/l.

The third gas is radon. Its minimal medical contents is 5 nCu/l (0.2 kBq/l), and in pools and baths with running water 3-5 nCu/l.

- Very weak radon- 5-20 nCu/l (0.2-0.75 kBq/l);

- Weak radon- 20-40 nCu/l (0.75-1.5 kBq/l);

- Moderate radon - 40-200 nCu/l (1.5-7.5kBq /l);

-  High radon - 200 nCu/l (over 7.5 kBq/l). 

The fourth gas is nitrogen. The minimal contents are 20 mg/l. 

The fifth gas is oxygen. Only artificial oxygen baths are applied - 30-50 mg/l О2.

     5. Organic substances. They can be mainly of oil or soil origin. The structure of organic substance of some waters may contain naphthenic acid, bitumen, resins, fat acids (acetic, ant), humus substances (humic and folic acids), volatile neutral compounds (ethers, alcohols), amino acids, carbohydrates. Organic carbon in medical waters may be contained: up to 10 mg/l – a moderate quantity; 10-20 mg/l - high, 20-30 mg/l - very high. Maximal admissible contents of the organic substance in therapeutic-mineral waters are 30 mg/l. In weakly mineralized waters the organic substance can play a significant role (therapeutic). It is up to 20 mg/l in Naftusya.

     6. Temperature of water: cold - below +20°C, cool - +20°С - +32°С, indifferent - +33 - +36°С, warm - +36 - +39°С, hot - +39 - +45°С and above.

     7. Reaction of the medium рН: <3.5 –strongly acidic, 3.5-5.5 -acidic, 5.5-6.8 - subacidic, 6.8-7.2 - neutral, 7.2-8.5 - alkalescent, > 8.5 – alkaline. Subacidic, neutral and alkalescent waters are basically applied.

     8. Radioactivity is determined by the level of radon contents.
     9. Microbiological structure. Many therapeutic mineral waters have their typical structure of microbes-saprophytes. 

     The scheme-plan of the modern formula of evaluation of mineral waters: 

Gases                                                             Anions 

-------------------                    М*                  ----------------    рН; t°

Microelements                                                Cations

General indications to therapeutic application of mineral waters
     Drinking mineral waters are administered mainly in pathology of the organs of digestion, kidneys and urinary tracts. Carbonic and sodium chloride waters stimulate gastric secretion and muscular tone. Therefore, they can be indicated in hyposecretory and atonic conditions of the stomach, anacid gastritis. Alkaline (sodium hydrocarbonate) waters are administered in hyperacidic gastritis, in ulcer of the stomach and duodenum. Sulfate-magnesium waters and of the type "Naftusya" strengthen cholepoiesis and are indicated in cystitis, cholecystitis, cholangitis and cholelithiasis.

     Waters of average and high mineralization strengthen peristalsis and consequently they can be used in atonic enterocolitis. 

     Balneotherapy is an external application of MMW: baths, showers, douches, rubdowns, procedures in pools.   

     Various MMW are administered in different diseases. Hydrosulphuric, radonic, sodium-chloride waters are especially often applied in diseases of the loco-motor apparatus, peripheral and autonomic nervous system. Hydrosulphuric baths are especially effective in diseases of peripheral vessel and skin diseases. Carbonic baths

* M- general mineralization in grams. The contents of gases and microelements in milligrams. The contents of anions and cations in an equivalent-percent
are more frequently recommended in diseases of the cardiac muscle, in hypotonic conditions. Oxygen, nitric and iodide-bromine baths are administered in treatment of neurosis, vegetative - vascular dystonia, hypertensive disease of I, ПА stages, ischemic heart disease (without frequent attacks of angina pectoris). 

General contra-indications to balneotherapy
1. Malignant neoplasms. 

2. Systemic diseases of blood (except for some forms of anemias).

3. Sepsis and feverish conditions.

4. Hypertension disease.

5. Cardiovascular insufficiency of II and III degrees.

6. IHD with frequent attacks of angina pectoris and recent myocardial infarction.

7. Insult (up to a month from the beginning of the acute period).

8. The acute periods of infectious diseases.

MUD TREATMENT

(peloid therapy)
     Slimy sulphidic and peat muds are widely used in resort and extraresort medical establishments of Ukraine. The mechanism of their action is associated with thermal and physical and chemical effects. Hydrogen sulphide, microelements and organic substances of muds get through the skin and mucous membranes into an organism during procedures, having therapeutic effect. Under the influence of warm and hot mud procedures permeability of the tissues increases, the blood flow and metabolism are enhanced, processes of tissue regeneration are activated. Antibiotic substances of mud have antiseptic effect. Being adequate in temperature and durations mud procedures normalize activity of various organs and systems: muscles, joints, liver, stomach, intestines, kidneys, female and man's sexual organs, nervous and cardiovascular system. 

     Medical effects: improvement of blood flow and microcirculation, anti-inflammatory, resorption, desensitizing, stimulating regeneration of tissues, analgesic, normalizing function. 

     Therapeutic muds are applied mainly at stages of restorative treatment as well as in chronic course of some diseases. 

    The basic indications
     1. Diseases of the loco-motor apparatus: arthritis, arthrosis, polyarthritis, polyarthrosis, myalgia, myositis, tendovaginitis, osteomyelitis, osseo-articulate tuberculosis, consequences of traumas of the spine, joints, bones, muscles, sinews, osteochondrosis of the spine. 

      2. Diseases of the nervous system: neuralgia, neuropathy, radicular syndrome, polyneuropathy. Consequences of encephalitis, myelitis, poliomyelitis, traumas of the head and spinal cord, peripheral nervous system. 

     3. Gynecological diseases: vulvovaginitis, peri- and parametritis, salpingooophoritis, hypofunction of the sexual glands, primary and secondary infertility, consequences of operation on female genitals for inflammatory processes. 

     4. Diseases of ENT organs: chronic frontitis, maxillary sinusitis, ethmoiditis, rhinitis, tonsillitis, laryngitis, mastoiditis, neuritis of the acoustical nerves.

      5. Internal diseases: chronic bronchitis, gastritis, hepatitis, stomach and duodenal ulcer, gastroenteritis, pyelonephritis.

      6. Fresh cicatrix-adhesive and sclerosing processes.
Basic contraindications to mud therapy:
     Septic and feverish conditions, all kinds of tumours and diseases of blood, polycetemia, erythremia, local purulent processes, various diseases in the phase of exacerbation, IHD with frequent attacks of stenocardia or with stenocardia on exertion, hypertensive disease of II and III stages, cirrhosis of the liver, nephrosclerosis, cardiovascular insufficiency.

Basic methods of mud therapy
     Integral and split mud baths, applications, compresses, tampons (vaginal, rectal), mud therapy by a method of solar heating, electromud procedures, ultraphonophoresis with medical mud, mud therapy by a method of heating by infra-red rays.

     At the pharmacies there are mud medical products (extracts): peloidin, peloidodistillate, FIBS, humisol, etc. They, however, to a greater extent are related to therapy by biostimulators than to mud therapy.

Climate Therapy
     Climate is a long-term mode of weather development on the big area of the Earth.

     Weather is a physical condition of the lower layers of the atmosphere in concrete geographical area at present time (during definition of the main meteoelements).

     Microclimate is a complex of meteorological conditions in a small geographical area or in the closed premises. There are a lot of variants of artificial medical devices with artificial microclimate, the so-called climatotrons. For example, a sauna or steam bath having indications to medical application can be related to them. The climate is formed by three basic groups of factors: atmospheric, terrestrial and space.
     The main meteoelements characterizing climate and weather: temperature, humidity of the air, atmospheric pressure, saturation of the air with oxygen and ozone, movement of the air (wind velocity), precipitations, a condition of the atmospheric electricity (including the contents of aero- and hydroaeroions in 1 cm3 of air), climates of plains, mountains, seas, seaside coast. There are also climatic zones: cold, moderate and hot.

     The following medical types of weathers are known: 

     Type I. Very favourable weathers (with a steady course of the main meteoelements in modes favorable for the person).

     Type II. Favorable weathers (meteoelements are mobile in the moderate limits). 

     Type III. Unfavourable weathers (with unstable course of the main meteoelements or with their extreme deviations).      

     Sometimes type IV is distinguished. Especially unfavourable weathers are: thunder-storms, hurricanes, strong blizzards, squalls.

     In III and IV types of weather sick people should limit the labour loadings and undertake preventive measures in order to prevent development of crises and deterioration of the state of health. 

     Meteoreactions: 

     I degree – in change of weather - subjective deterioration of the state of health. 

     II degree - adverse sensations are enhanced and proved by changes of pulse rate, arterial pressure, rheovasography, rheoencephalography, electrocardiogram and other objective parameters. 

    III degree – signs of development of crisis conditions or progressing of the pathological process: hemoptysis, attacks of bronchial asthma, elevated AP, attacks of stenocardia, etc. 

     In climatotherapy it is possible to distinguish the following forms: 

- Climatotherapy itself (treatment of lung diseases by mountain climate, kidneys – by desert climate, etc.); 

- Aerotherapy - treatment by fresh air in the dosed and not dosed forms; 

- Heliotherapy - treatment by solar rays in dosed and weakly dosed forms; 

- Thalassotherapy - treatment by sea factors (mainly sea bathings). 

      Microclimatotherapy is treatment by microclimate of natural (caves, grottoes) or artificial (hydrochloric and uranium mines, artificial climatotrones) and closed premises. 

     Aerotherapy is indicated in many diseases, but especially to patients with diseases of the cardiovascular system, respiratory organs and nervous system.

     Heliotherapy is most expedient in diseases of the skin (psoriasis, pyoderma, wounds, ulcers, etc.), rickets, chronic diseases of the respiratory organs (bronchitis, pneumonia), neurosis, vegetovascular dystonia in mild forms.

    Thalassotherapy is indicated in myocardiodystrophy, IHD without frequent attacks of stenocardia and expressed arrythmia, hypertonic illness of I-П stages, neurosis, neurocirculatory distonia of the mixed type, atherosclerosis of various organs and systems, chronic diseases of the loco-motor apparatus, consequences of its operations and traumas, diseases of the respiratory organs, etc.

Contraindications to climatotherapy

     Aerotherapy in a broad sense has almost no contraindications. Air baths can be contraindicated in acute infectious diseases, acute diseases of the respiratory organs, exacerbation of rheumatism and others.

     Heliotherapy is contraindicated in feverish conditions, malignant neoplasms, diseases of blood, in acute infectious diseases, in IHD with frequent attacks of stenocardia, phytodermatitis, thyrotoxicosis, etc.

     Thalassotherapy has basically the same contraindications as heliotherapy.

V. Plan and organizational structure of classes.

	№ 
	The main stages of employment, their functions and content
	Educational aims at mastering levels
	Control methods study
	Materials methodological support (monitoring, presentation, briefing)
	Average time (in minutes)

	1
	2
	3
	4
	5
	6

	I
	Preparatory stage Arrangements
	
	
	
	2

	II
	Setting academic goals and motivation
	
	
	A. 2. "Learning Objectives" A.1. "Actuality of theme"
	3

	III
	Control the initial level of knowledge, skills and abilities:
	
	
	
	

	
	1. Test control of knowledge
	II
	Test control
	Test control IIр
	Current test control Step 1
	15

	
	2. Oral examination
	II
	Individual theoretical interview (survey)
	Question II
	Structural and logic, tables, models
	30

	IV
	The main stage Formation of skills and abilities:

1. Oral examination

2. Algorithms

3. Settlement of situational problems

4. Testing

5. Practical tasks
	III
	Method of skills: practical training of students interview
	Minutes assistance. Relevant instructions. Plaster. Equipment. Toolk it. Patients
	170

40

40

40

25

25

	VI
	The final stage Control and correction level of professional skills.

1.Oral examination Т 2. Testing 
	III
	Individual control of practical skills
	Individual oral examination. Tests case studies.
	25

10

10

	VII
	Summing up lessons
Homework (basic and additional literature on the subject)
	
	
	Reference room,  Academic journal

Approximate map for independent work with literature
	3

2


VI. Materials methodological support classes.

1. Materials Control for the preparatory phase of the exercise.

Theoretical questions.

1. Name the temperature of warm and hot water?

2. What is the mechanism of action of the thermal procedures?

3. Give the definition of balneotherapy?

4. What is the natural mineral water?

5. What is  the general contraindication to thermotherapy?

6. What is the general indication to cool therapy?

Tests:

1. What physical method are related to the thermotherapy?
A. High-frequency magnetotherapy

B. Paraffin therapy

C. Infrared irradiation

D. UHF0therapy

E. Amplipulse therapy

2. Indicate the therapeutic effects of ozokerite therapy?

A. Sedative

B. Sudorific

C. Reparative-regenerative

D. Vasoconstrictive

E. Analgesic

3. How are air bath dosed?

A. By the volume of the heat emission

B. By the area of the exposed air temperature

C. By duration of recommended volume of cold load taking into account equivalent effective temperature

D. By the body temperature

4. The level of mineralization of the therapeutic mud characterized by?
A. Content of microflora

B. Viscosity

C. Quantity of salts in the mud solution
D. Bactericidal property

E. Heat-retaining ability

5. Peloidotherapy processes the following therapeutic affect?

A. Venotonic

B. Reparative-regenerative

C. Mycocide

D. Vasoconstrictive 

E. Sedative 

The clinical problem

1. In a patient with acute gastritis. Complaints: loss of appetite, feeling of fullness and pressure in the epigastric region, nausea, intermittent vomiting after eating, heartburn. Palpation — tenderness in the epigastric region. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The goal of physical therapy: anti-inflammatory, analgesic effect, recovery of motor and secretory functions of the stomach. Purpose: the heating pad on the epigastric region when the position of the patient in bed (water temperature 45 °C). Duration of treatment for 20-30 minutes every day or 2-3 times a day, No. 10-15.

2. The patient hypotension. Complaints: decreased performance and memory, fatigue, recurring dizziness, pale skin, lowering blood pressure below 100/60 mm Hg.). The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer.  The aim of physiotherapy: a restorative effect, normalization of the Central regulation of vascular tone (increased excitation and the weakening of inhibitory processes). Purpose: circular shower, the water temperature 36 °C; in the course of treatment to gradually reduce to 32— 26 ºC, the water pressure of 100-150 kPa (1-1. 5 at), 3-5 min, daily, No. 12-15.

3. The patient neurasthenia (hypersthenic form). Complaints: irritability, sleep disturbance, attention, dizziness. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer.  The aim of physiotherapy: a sedative effect, normalizes sleep, strengthen overall health. Purpose: General fresh or pine bath, the water temperature is 36-37 ° C for 10-15 minutes, daily, No. 10-15.

4. The patient deforming arthrosis of the right knee joint. Complaints: limited mobility, pain in the right knee joint during movement and load, intermittent crunch, hip joint stiffness in the morning. The chest x-ray: joint space narrowing, deformity and expansion of the edges of the joint. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: to slow the progression of the degenerative process, relieve swelling, inflammation; reducing pain. Purpose: paraffin wax (ozocerite) applique cuvette by way of the right knee joint. The temperature of the paraffin 50 ° C, 30-50 min, every other day (2 weeks — daily), No. 12-15.

5. The patient has chronic gastritis with low acidity. Complaints: loss of appetite, desire to eat spicy foods, belching air, unpleasant taste in the mouth in the morning. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: stimulation of acid, improving the trophic, anti-inflammatory effect, normalization of intestinal peristalsis. Purpose: drinking mineral water Borjomi 150-200 ml, for 20 minutes before food, temperature 20-25 °C, to drink slowly, in small SIPS, 3 times a day. The course is 25 days.

6. The patient injury to his right knee (2 weeks after the acute symptoms subside). Objective data: swelling of the right knee joint, limitation of movement in it, pain on prolonged walking. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: to relieve swelling, pain, increase range of motion in the knee joint. Purpose: paraffin wax (ozocerite) applique cuvette by way of the right knee joint, the temperature of the paraffin 50 °C, 30-60 min, daily, No. 15.

7. The patient deforming osteoarthritis of the right knee joint. Complaints: intermittent pain in the right knee joint, worse after exertion, at the end of the day, crunching in the joint during movement. Objective data: patient, 65 years old, fat, deformed joint, atrophy of the thigh muscles. The aim of physiotherapy? What methods of physiotherapy, you must assign?

Answer. The aim of physiotherapy: normalization of microcirculation and trophism, strengthening of reparative regeneration. Purpose: local mud applications on the knee joint, the mud temperature 38-40 °C, 20 min, a day, № 10.

8. Patient with duodenum ulcer disease in the phase of incomplete remission. Complaints: gravity and stupid pain in the epigastric region (at night and on an empty stomach). Objective data: palpation of the epigastric region slight rigidity of the abdominal muscles, at fibrogastroscopy — resistant duodenal ulcer. 

Answer. The goal of physical therapy: anti-inflammatory, reparative and regenerative effect. Purpose: local mud at epigastric and the corresponding area of the back, the mud temperature 38-40 ° C, 20 min, a day, № 10.
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