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Topic № 1

Methodological and methodical bases of study of health are in dependence on the state of environment. Choice of areas of supervision. Complex estimation of the state of environment. A calculation of health of population is in connection with influence of environment and introduction of measures of prophylaxis.

1. Learning objective
1.1. Master theory fundamentals and basic assessment scheme of environmental factors’ influence on population health.
1.2. Master the method of complex hygienic assessment of state of environment and its influence on population health.

1.3. Master the procedure of calculation of the integral index of population health and the procedure of assessment of this index in connection with the influence of environment. 

2. Basics

2.1. You should know: 
2.1.1. Methodological and technique principles of common hygiene (in the extent of the previous lecture courses and practical studies on given discipline).

2.1.2. Elements of theory of probability, mathematical statistics, principles of information science and computer engineering (from the course of biological and medical physics).

2.1.3. Methodic principles of complex hygienic assessment of environmental conditions.

2.1.4. Population health as the integral criterion in environmental condition assessment.

2.1.5. Methodological and methodical principles and general study scheme of the complex of environmental factors influence on the population health level.

2.1.6. General procedure of study of the complex of environmental factors influence on the population health, indices and methods of medical statistics. 

2.2. You should have the following skills:

2.2.1. To examine environmental objects for the purpose of sanitation and hygienic assessment, to master sanitary-descriptive technique and other most popular analyses of organism responses to harmful environmental influences

2.2.2 To consider principal statistic indices, which characterize environment and population health denaturation.

2.2.3. To use reference and normative materials.

2.2.4. To examine environmental objects for sanitation purposes, to wield basic methods of hygienic research used for studying the influence of complex environmental factors on the population health.

2.2.5 To calculate main statistical criteria.

2.2.6. To work with microcalculator or personal computer.

2.2.7. To use reference information materials.

2.2.8. To assess the environmental objects for hygienic and sanitary purposes, to apply the sanitary-and-descriptive method and the most widely used methods of assessment of organism response to the effects of the unfavourable environmental factors.

2.2.9 To apply microcomputer-based machines in program mode and in manual mode or personal computers to make calculations of correlation and validity coefficients of the obtained resulting data using Student criterion and other methods.

2.2.10. To calculate basic statistical indices, which characterize the population health. 

2.2.11. To acquire the technique of complex hygienic assessment of the state of environment (qualitative or conceptual and quantitative one).

2.2.12. To use the data of reference sources and normative documents.

3. Self-training questions

3.1. Methodology and methodic study principles of environmental factors’ influence on population health.

3.2. Population health as an integral environmental factor. Health indices that characterize it.

3.3. Principal scheme of work conditions, way of life and environment factors sanitation control.

3.4. Basic study and assessment scheme of environment factors and population health relation.

3.5. Health concepts and criteria (pathologic-wide, individual theoretical, individual actual population health).

3.6. Quantitative (conceptual) technique of population health level analysis and its usage in medical practice.

3.7. Qualitative technique of population health level analysis and its usage in medical practice.

3.8. Quantitative (conceptual) technique of environment state analysis and “normalized” forecasting of population health level changes based on the state of the ambient air, water and soil pollution, noise situation.

3.9. Quantitative technique of environment state level analysis (by pollutants’ summation, expertise rating, advantages of the first approach against rating).

3.10. Characteristic of mathematical correlation modeling approach of some factors of population health level and state of environment:

· correlation;

· regression;

· factorial;

· discriminant;

· a Bayesian probabilistic approach;

· cluster analysis;

· correlation and regression multiple classification.

3.11. Application of population health indices in professional medical activity.

3.12. Monitoring areas. Definition. Selection requirements for their selection.

3.13. Monitoring area selection procedure. Qualitative and quantitative criteria for selection of population group for studying their health.

- Selection of territory for research.

- Determination of the qualitative structure of population group, which is selected for health studying.

- Determination of minimal number of people, required for studying their health.

- Epidemiological method of population health study, and main principles of its realization:

- Sanitary and statistical research.

- Medical examination of population.

- Clinical observation.

- Field epidemiological experiment.
3.14. Concept of elementary diagrams of study of environmental influence on population health:

- “factor – health criterion” type.

- “factor – group of health criteria” type.

- “group of factors – health criterion” type.
- “group of factors – group of health criteria”.

- “inverse approach to the study of the influence of environmental factors on the population health”.

3.15. Role of sanitary and epidemiologic service specialists in selection of monitoring areas’.

3.16. Formulas and programs for microcalculator or personal computer for calculation of environmental pollution level indices in monitoring area on the basis of excess of maximum allowable concentrations (MAC) and maximum allowable levels (MAL).

3.17. Procedure of quantitative analysis of atmospheric air pollution by summarizing all pollutants’ objective factors. Its benefit over numerical estimation of the atmospheric air pollution.

3.18. Expertise procedure of atmospheric air, water, foodstuffs, soil, noise pollution and summarized environmental pollution rating. Expertise of living conditions of population (in points).

3.19. Calculation formulas (in points): pollution level of atmospheric air, water, foodstuffs, soil contamination by exogenous chemical agents of different hazard class, noise, living conditions of population, ratings of some biosphere environments and individual factors. Calculation of the general index of the environment state.

3.20. Methods of detection of the environmental factors impact on the population health.

3.21. Sources of information regarding the level of population health. 

3.22. Scheme of integral assessment of the level of population health.

3.23. Criteria of population classification according to the health groups. 

3.24. “Population norm” of population classification according to the health groups. 

3.25. Concept of classes of diseases. 

3.26. Approximate scale of assessment of the structure of urban population primary morbidity according to the registered cases. 

3.27. Percentage of people of the І-ІІ health groups in separate age-sex population groups.

3.28. Concept of methods of data obtaining and assessment of indices, which characterize the level of population health. 

3.29. Technique of calculation the integral index of population health according to L.E. Polyakov and D.M. Malinsky.

3.30. Technique of “normalized” prediction of changes of the level of population health according to the level of atmospheric air, water, ground pollution, the level of ambient noise: 

- Approximate scale of assessment of the population health quality depending on the atmospheric air state. 

- Approximate scale of possible influence of water objects with different pollution rate on the population health level.

3.31. Scale of soil hazard depending on the indices of the ground sanitary state and approximate scale of hazard of the content of exogenous chemical substances (ECS) (of the I and II class of hazard) in the ground for the population health. 

3.34. Approximate scale of possible population morbidity rate depending on the level of noise. 

3.35. Concept of methods of the multivariate correlation-regression analysis of correlation of the population health level quantitative indices and the state of environment. 

4. Self-training assignments

Learn recommended literature and write down into the protocol book a decision concerning methodology, method and procedures, individual theoretical health, individual practical health, population health, common pathological concept of population health (the present, permanent, legal, current evaluated), populations, cohort, population health criteria according to WHO requirements. Draw schemes: “Work conditions, life and environment factors”; “Determination and evaluation of environment factors and population health correlation”.

Learn capabilities of mathematic modeling methods of correlation of numerical factors of population health level and state of environment.

5. Literature

5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни: Підручник/Є.Г.Гончарук, Ю.І. Кундієв, В.Г. Бардов та ін. / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 48-137, 458-479.

5.1.2. Общая гигиена. Пропедевтика гигиены /Е.И. Гончарук, Ю.И. Кундиев, В.Г. Бардов и др. – К.: Вища шк., 2000. – С. 47-96, 538-560.

5.1.3. Изучение влияния факторов окружающей среды на здоровье населения: Учебное пособие /Под ред. Е.И. Гончарука. – К.: КМИ, 1989. – 204 с.

5.1.4. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. Підручник. – 2 видання: К.: Здоров(я, 2004. – С. 17-23.

5.1.5. Общая гигиена: Учебник /Г.И.Румянцев, М.П.Воронцов, Е.И. Гончарук и др. / Под ред. Г.И.Румянцева, М.П.Воронцова. – М.: Медицина, 1990. – С. 49-238, 279-283.

5.1.6. Габович Р.Д., Познанский С.С., Шахбазян Г.Х.  Гигиена. – К.: Вища школа, 1983. – С.6-15.

5.1.7. Lecture «Methodic fundamentals of the study of environmental attack on population health”. 

5.2. Additional:

5.2.1. Современные проблемы экогигиены / М.П. Захарченко, Е.И. Гончарук, Н.Ф. Кошелев, Г.И. Сидоренко. – К.: Хрещатик, 1993. – Часть 1. – С.5-64.

5.2.2. Джессен Р. Методы статистических обследований: Пер. с анг. – М.: Финансы и статистика, 1985. – 478 с.

5.2.3. Славин М.Б. Методы системного анализа в медицинских исследованиях. – М.: Медицина, 1989. – 303 с.

Appendix 1

Principal schemes of hygienic studies of the environmental factors impact on health criteria
Scheme 1
Hygienic assessment of the “factor– health criterion” type

	Selection of limiting hazard factor in the environment

	
	

	Hygienic assessment of the factor (level of distribution, impact, duration and conditions of impact)

	
	

	Choice of adequate most sensitive health criterion and a group of population for research

	
	

	Data collection for health criterion calculation

	
	

	Health criterion calculation

	
	

	Relation between level of factor distribution and health criterion assessment

	
	

	Elaboration and implementation of preventive recommendations. 

Assessment of their efficiency


Scheme 2
Hygienic assessment of the “environmental factor– group of health criteria” type

	Selection of limiting hazard factor in the environment

	
	

	Hygienic assessment of the factor (level of distribution, impact, duration and influence conditions)

	
	

	Choice of adequate health criteria and a group of population for research

	
	

	Data collection for health criteria calculation

	
	

	Calculation of health criteria 

	
	

	Integration of evaluated/calculated health indices into health index, decision concerning the health group

	
	

	Relation between level of factor distribution and some health criteria assessment

	
	

	Elaboration and implementation of preventive recommendations. 
Assessment of their efficiency


Scheme 3
Hygienic assessment of the “group of environmental factors– health criterion” type

	Making a list of etiological environmental factors

	
	

	Hygienic description of distribution of selected factors 
(numerical assessment, determination of routes, duration and conditions of impact on organism)

	
	

	Determination of the most sensitive health criterion for a monitored population group

	
	

	Data collection for determined health criterion assessment and its calculation

	
	

	Assessment of multifactor relation between different etiological factors and health criterion using mathematical modelling 

	
	

	Elaboration and implementation of preventive recommendations. 
Assessment of their efficiency


Scheme 4
Hygienic assessment of the “group of environmental factors– group of health criteria” type

	Making a list of etiological environmental factors

	
	

	Hygienic description of selected factors’ distribution 

(numerical assessment, determination of routs, duration and conditions of impact on organism)

	
	

	Making a list of adequate health criteria and selection of a monitored population group

	
	

	Data collection for assessment of defined health criteria and their calculation, health index assessment

	
	

	Assessment of multifactor relation between different etiological factors and health criterion (health index) using of mathematical modelling

	
	

	Elaboration and implementation of preventive recommendations. 
Assessment of their efficiency


Scheme 5
Inverse method of study of the environmental factors impact on population health
	Population health level assessment

	
	

	Foundation of “normalized” forecast of the change of the population health level 

	
	

	Making a priority list of environmental factors

	
	

	Elaboration and implementation of preventive measures

	
	

	Assessment of preventive measures of population health level efficiency


Appendix 2

Technique of the integral index of health calculation

(according to L.E. Polyakov and D.M. Malinsky)

Stage 1: choice of the most informative indices, which characterize health of population within monitoring zone.

Stage 2: calculation of individual indices of health for each monitoring zone (Mi).

Stage 3: calculation of mean values for each monitoring zone (M) and mean square deviation of i-index within the monitoring zone ((i).

Stage 4: calculation of the normalized to mean level indices of health for each monitoring zone individually according to the formula ((і): 
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where (і – normalized index of health;

     Mi – value of individual index of health;

     М – mean value of the health index; 

     ( – mean square deviation of the index within monitoring zone.

Stage 5: substitution of the normalized indices ((і) by probabilistic units ((і) according to the table:

Table of substitution of the normalized health indices ((і)

by probabilistic units ((і)

	(і
	(і
	(і
	(і
	(і
	(і

	less -3.00
	0.01
	-0.51…-1.00
	0.41
	1.01…1.50
	0.68

	-2.51…-3.00
	0.04
	-0.01…-0.50
	0.46
	1.51…2.00
	0.80

	-2.01…-2.50
	0.09
	0
	0.50
	2.01…2.50
	0.91

	-1.51…-2.00
	0.20
	0.01…0.50
	0.54
	2.51…3.0-
	0.96

	-1.01…-1.50
	0.32
	0.51…1.00
	0.59
	3.01 and more
	0.99


Stage 6: calculation of mean probabilistic unit (y) of the health indices for each monitoring zone according to the formula: 
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where ( (і – probability sum of units with respect to monitoring zone;

     n – number of chosen health indices. 

Stage 7: calculation of the integral index of health (K): K = (1–y)×100%
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Thus, we obtain numerical index, which may be compared to something. It should also be mentioned that this method of calculation is simple, accessible and informative one. If there is no error at any stage of calculation and the environment is absolutely safe, general index will approximately be equal to 65-70%. 

Appendix 3

Classification of population on the health groups according to health criteria 

	Health group
	Health criteria
	Quotient of population in the group, %

	
	
	Male
	female

	І
	Healthy: 

а) have not been ill with acute and chronic diseases during the observation period (3 years), and there have been revealed no abnormalities during medical examinations; 

b) have been ill with acute viral respiratory infection and other acute diseases for 1-3 times, but during medical examinations there have been revealed no abnormalities 
	27-28
	20-21

	ІІ
	Practically healthy: 

а) have been ill with acute viral respiratory infection and other acute diseases for more than 3 times, but during medical examinations there have been revealed no abnormalities; 

b) during medical examinations there have been revealed functional abnormalities, premorbid state or little consequences of the disease 
	20-21
	16-17

	ІІІ
	Chronic patients at the stage of compensation 
	39-40
	47-48

	ІV
	Chronic patients at the stage of subcompensation 
	11-12
	14-15

	V
	Chronic patients at the stage of decompensation 
	1
	0.8


Appendix 4

Approximate scale of the structure of urban population primary morbidity according to the registered cases, %

	Class of disease 
	Male
	Female
	Both 

	VІІІ – diseases of respiratory system
	44-48
	45-49
	45-49

	VІ – diseases of nervous system and sense organs 
	8-9
	9-10
	10

	VІІ – diseases of blood circulation system
	6-7
	10
	7-8

	І – infectious and parasitic diseases
	6-7
	6-7
	6-7

	ХІІ, ХІІІ – diseases of skin and locomotor system
	6-7
	6-7
	6-7

	ХVІІ – accidents, poisonings, traumas 
	10
	6
	6

	ІХ – diseases of digestive system
	6
	6-7
	6


Тopic № 2
Practical skills from the hygienically estimation of environment and methods of his research. Methods of sanitary inspection of object and registration of act of inspection or sanitary description.

1. Learning objective

1.1. Master the knowledge about the regular sanitary inspection, its types; the forms and methods of sanitary inspection and description.

1.2. Master the sanitary and legislative basics used during the regular sanitary inspection.

2. Basics

2.1. You should know:
2.1.1. Basics of sanitary inspection. Classification of the objects for the regular sanitary inspection. 
2.1.2. Forms and methods used for the regular sanitary inspection and the assessment of the results. 

2.1.3. Significance of the visual, organoleptic, instrumental and laboratory methods as an objective assessment methods of the object inspection. 

2.1.4. Main sanitary and legislative documents used for the assessment of the sanitary inspection results. 

2.2. You should have the following skills:

2.2.1. To use the questioning, visual and organoleptic methods of the assessment of individual characteristics of the inspected object, its official and sanitary documentation.

2.2.2. To perform and assess the instrumental examination of the physical characteristics of the inspected object, sample for analyses, read and assess the results of laboratory examination of the chemical, biological characteristics.

2.2.3. To formally summarize the sanitary inspection results (descriptions, acts, sanctions, protocols of sanitary regulation breach).

3. Self-training questions

3.1. Tasks and content of the regular sanitary inspection.

3.2. Classification and characteristics of the sanitary inspection objects.

3.3. Deep sanitary examination and description of the object. 

3.4. Periodic and urgent sanitary examination of objects (residential, educational, public, industrial, medical and other).

3.5. Use technical and sanitary documentation of the inspected object. Characteristics of the documents used in exploitation of the object (project materials used for construction of the object, the technological passport, the sanitary passport, the object inspection log, safety instructions, personal sanitary books of the employees of certain objects and other).

3.6. Significance and effectiveness of the subjective methods of the object inspection (visual, organoleptic, questionnaires).

3.7. Significance and effectiveness of the objective methods (instrumental and laboratory) of the object environmental factor assessment. 

3.8. Result assessment criteria of the sanitary inspection:

· remarks concerning the discovered sanitary regulation breaches with the correction terms; 

· acts of the sanitary regulation breach; 

· penalties and administrative sanctions; 

· temporary ban on the object exploitation, the closure of the object; 

· legal sanctions.

3.9. Legal basics of the result assessment during the object sanitary inspection:

· statute, technological regulations, the object sanitary passport; 

· the sanitary legislation (BNandR, SanRandN, State Standards, other hygienic regulations); 

· instruction on the fines for the sanitary regulation breaches; 

· legal sanctions (criminal charges).

4. Self-training assignments

List the following in your protocol: “Structure of the sanitary and epidemiological service in Ukraine” and “Structure of the sanitary and epidemiological stations in accordance to the schemes in books.
5. Literature
5.1. Principal: 

5.1.1. Загальна гігієна. Пропедевтика гігієни . /Є.Г. Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін. / За ред. Є.Г.Гончарука.  – К.: Вища школа, 1995. – С. 507-531.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др /. – К.: Вища школа, 2000. – С. 8-96 ; 618-624.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична  медицина. Загальна гігієна з основами екології  –2-ге вид. – К.: „Здоров’я”, 2004. – С. 14-43.

5.1.4.Даценко І.І.,  Габович Р.Д.Основи загальної та тропічної гігієни.-К.: Здоров’я, 1995, С.294-315.

5.1.5. Р.Д. Габович, Г.Х. Шахбазян, С.С. Познанський  Гигиена.- К..-Вища школа,1983-С.15-18.

5.1.6. Lecture materials.

5.2. Additional:

5.2.1. Минх А.А. Методы гигиенических исследований.-М.: Медицина, 1971- с.46-161, 183-187, 239-246.

5.2.2. Руководство к лабораторным занятиям по коммунальной гигиене. / Е.И.Гончарук, Р.Д.Габович, С.И.Гаркавый и др. / Под ред. Е.И.Гончарука. – М.: Медицина, 1990. – С. 316-318.

Appendix 1

THE APARTMENT SANITARY INSPECTION CARD

1. Address: str. ________________________, building № ________, app. № ______. Householder last name __________________________________________.

2. Floor _______, number of rooms _______, rooms facing the street ______, rooms facing the backyard _______, darkening by the nearby buildings (yes, no) __________, room orientation (by compass)______________, open spaces in the apartment _____________.

3. Total area of the apartment ___________ m2, height _________ m.

4. Number of residents ___________, of them children ______________.

5. Living area per 1 person _________ m2, the air cube ____________ m3.

6. Exterior walls ___________________, decoration of inside walls _________, floor _______________, windows _________________, doors _____________.

7. Heating: central, local, hot-water, stream (sufficient, insufficient); the air temperature _______________.

8. Ventilation: natural (wickets, transoms presence, end-to-end aeration – possible or not); artificial (local, inlet, outlet, operates quietly, or noisily, with vibration); central (inlet, outlet, inlet-outlet, ventilation aperture location) ____________________________________________________________________________________________________________________________________________________________________________________________________________

9. Natural lighting (daylight) (number of windows and their location, glassing type, glass quality), glass dirtiness (mild, moderate, severe), shadowing (present, absent), the lighting with direct solar rays (possible or not)________ ________________________________________________________________________________________________________________________________________

10. Artificial lighting: electrical (incandescent lamps, luminous lamps), lighting system (general, local, combined), type of lights (their number and location, height, lamp power), lighting (equally spread or not; sufficient or not)_________________________________________________________________________________________________________________________________________________________________________________________________________

11. Water-supply (central, local).

12. Sewer system (present or absent), toilet (located in the house, outside, warm, cold, waterproof, absorbent rakings) ________________________ ________________________________________________________________________________________________________________________________________

13. Kitchen – stove (gas, electrical), area ________ m2, cube _______ m3 ____________________________________________________________________

14. Utility room presence (which type) _______________________________________

15. Domestic animals (present, absent, which) ____________________________________________________________________

16. Insects present indoor (present, absent, which) ___________________________________________________________________, rats, mice (present, absent) ______________________________________________

17. High humidity in the rooms (present, absent, cause) ________________________________________________________________________________________________________________________________________

18. Noise, vibrations (yes, no, cause) _________________________ ________________________________________________________________________________________________________________________________________

19. Resident’s complaints _______________________________________________ ________________________________________________________________________________________________________________________________________
20. Additional data: ____________________________________________________ ____________________________________________________________________________________________________________________________________________________________________________________________________________
Summary of the object sanitary state.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Recommendations  __________________________________________________________________________________________________________________________________________________________________________________________________________________

Date of inspection                                                                  
Signature 

“____”______________ 200_                                                 _____________________

 Topic № 3
Sanitary cleaning of the inhabited places. A general chart and buildings is for cleaning of domestic flow waters.

1. Learning objective

1.1. Sanitary cleaning of the inhabited places. A general chart and buildings is for cleaning of domestic flow waters

2. Basics

2.1. You should know:
2.1.1. Basics of sanitary inspection. 
2.1.2. Sanitary cleaning of the inhabited places. 

2.2. You should have the following skills:
2.2.1. A general chart and buildings is for cleaning of domestic flow waters

3. Self-training questions

3.1.  Hygienic proved methods of removal and neutralization firm and liquid waste products in the occupied places

3.2.  Methods removal and destruction firm household waste products.

3.3. Methods removal firm industrial wastes.

3.4. Methods clearing household sewage.

  4. Self-training assignments

4.1.To know the scheme of sanitary inspection of inhabited premises (room). A technique of  drawing up the act of sanitary inspection of the living room. To make the act of sanitary inspection of the apartment, room, room in a hostel etc. 
5. Literature

5.1. Principal: 

5.1.1. Загальна гігієна. Пропедевтика гігієни . /Є.Г. Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін. / За ред. Є.Г.Гончарука.  – К.: Вища школа, 1995. – С. 507-531.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др /. – К.: Вища школа, 2000. – С. 8-96 ; 618-624.
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Appendix 1

Systems clearing of the occupied places.

     Clearing from liquid waste products.

For clearing it is used 2 systems - export and floatable (water drain). 

In the first case liquid waste products take out from the occupied places with the help of special transport, in the second - alloy for limits of the occupied places on pipes (the water drain – system). 
Clearing from firm waste products (dust).
Average norm formation of household dust - 320 kg on 1 person per one year, or 0,75 м3. On Ukraine and in the countries of the CIS the scheduled - regular system clearing of dust is used (from domestic containers).

Methods removal and destruction firm household waste products.
The basic methods of removal and destruction household waste products it is controllable dumps, biothermal methods, burning.
Controllable dumps - ranges of firm household waste products. It accommodation, operation and sanitary condition are supervised by sanitary-epidemiologic service.

Biothermal methods. Are based on creation conditions for development in dust termophylic microbes, thus the temperature in it raises up to 50-700 C, that promotes decomposition organic substances, destruction pathogenic microflora.

To such methods concerns composting (creation compost in natural conditions in countryside), and use artificial biothermal chambers for acceleration formation compost (fermentative towers, biostabilizers, biotencs).

Burning dust. It will be carried out in special furnaces at temperature 650-12000 C, however this method is uneconomical, gives many emissions in atmosphere air and is applied less often. 

The sanitary - dangerous materials, infected waste products of hospitals must be burning in special furnaces - destructers (separately in each hospital or on-line). 

Methods removal firm industrial wastes.
1. Not toxic industrial wastes (building dust) are taken out on dumps of household waste products and used as isolation material.
2. Firm toxic organic waste products burn in special furnaces at temperature 1000-12000 С with dust removal devices.

3. Low toxic insoluble in water waste products is dug in ground in places with low filtration ability of ground (clay ground).

4. Highly toxic waste products are stored in tight container on special ranges of industrial wastes, dug in containers in ground or dumped in deep-water areas of the seas and oceans. But it represents potential threat of environmental contamination in future.

Methods clearing household sewage.

1) Mechanical or initial – clearing sewage of floating impurity and suspensions by upholding and filtration,

2) Biological or secondary - clearing of the dissolved organic substances due to processes of biological autopurification,


3) Tertiary - clearing high degree from pathogenic microflora or toxic substances.

On ways of realization clearing methods share on:

1) Natural (soil methods, biological ponds)
2) Artificial (sediment bowls, biofilters, disinfecting)

Natural methods:

Soil methods of sewage clearing.

Fields of irrigation. The sewage moves on fields with agricultural plants (move in ditches between plants). Waters pass filtration through ground, there are processes of auto purification due to soil microflora and the filtrate becomes clean enough.
Fields of filtration. It is the ground areas without plants. The separate sites of such fields limited to earthen shaft 1 m, irrigate sewage by flooding, then they "have a rest" 1 year, and then are again used.

Biological ponds. Special ponds with development hydrobionts, plants, saprophyt microbes are used, which provide processes biological auto purification of sewage. The sewage in process of clearing in 3-7 days is passed through such ponds. In the beginning go anaerobe ponds, then - facultative and oxidizing ponds.

Artificial methods sewage clearing.
1. Mechanical clearing. It will be carried out with the help of lattices, and initial sediment bowls. At the big clearing stations silts neutralize in the closed tanks - metatenks.
2. Biological clearing. Biological decomposition organic substances will be carried out in biooxidizers, where there are processes of auto purification as in biological ponds, but is much faster. For this purpose use biological filters (filters with a film of microorganisms) and aerotenks (bring active silt, aerate and mix).

3. Disinfecting. In case use sewage after clearing for watering agricultural plants, at it dump in reservoirs of drinking and recreational purpose will carry out additional disinfecting (chlorination in dozes 5 - 50 mg / l within 1 hour).

4. Tertiary processing. In case use the cleared sewage in the industry, for drink cattle, updating in stocks of underground waters use complex and expensive methods of full clearing - coagulation, adsorption, removal of foam, ionic exchange, deep disinfecting etc. 

Clearing sewage from medical establishments.
Sewage of infectious, tuberculosis and some other branches before dump in the city water drain pass additional disinfecting by chlorination. 

Sewage from radiological branches collect in special sediment bowls before decrease of radio-activity to allowable levels, and then act in townspeople's system of the water drain.

Appendix 2
SCHEME

                         Of the act of sanitary inspection of an apartment

 1. The general items of information: the name of a building, year of construction, address.


 2. Topography of district: a height, lowland, open or closed from winds.


 3. The characteristic of environmental territory: green plantings, arrangement of factories  and pollution by it atmospheric air, presence noisy, dusty of streets etc.


 4. An accomplishment of the ground area of a building: the general area, percent of a built up part, degree of gardening, system and condition of its cleaning.


 5. The characteristic of a building: is located in one quarter (with lower case, continuous, perymethric type of a lay-out), microarea. Distance from the next buildings ________ Meters. The long axis of a building is located (from the south on north; from west on east etc.). Number of floors, amount of apartments on each floor and in all house. A material of building (ferro-concrete, stone, wooden).


 6. A sanitary accomplishment of a building: system of removal of liquid and firm waste. A sanitary condition of a court yard, ladders, work of the lift.


 7. The floor, on which is an apartment, number of inhabited rooms ____, orientation it to a street _______, in a court yard __________. Shadow by the next buildings (is, is not present).


 8. The general area of an apartment ______ m2, height of a ceiling ______ m, inhabited area _______ m2, cubic capacity _______ m3.


 9. Number of the people living in an apartment, from them children till 14 years _______.


 10. The inhabited area on 1 man ______ m2.


 11. Walls: brick, wooden, the dampness (is whether or not). Sound insulation, material and condition of floors, windows, doors.


 12. Heating: central, oven. Temperature of air _____ 0 С.


 13. Ventilation: central (works whether or not). Window leaves, the through airing is possible whether or not.


 14. Illumination: light factor in inhabited rooms _______. Artificial illumination by incadescent lamps, luminescent lamps, kind of the light fixture.


 15. The area of rooms in m2, are blocked up with things whether or not.


 16. Kitchen: a condition of walls, ceiling, floor. A plate (gas, electrical). A sanitary condition of kitchen.


 17. The waterpipe (is whether or not), bathroom (is, is not present), where the linen is erased.


 18. A lavatory canalized (is, not present), sanitary condition _________.


 19. Insects in an apartment (is, is not present, what). 


 20. The noise in an apartment (is, is not present), its origin.


 21. The dampness in rooms is observed (is, not present). The reasons of occurrence.


 22. The complaints of the tenants.


 23. The general conclusion about a sanitary condition of object.


 24. Measures on sanitary improvement state of object.


 Date of inspection ___________ the Signature ________________ 

Appendix 3
SCHEME of Sanitary inspection of student hostel

 1. The general information: the name of a building, is specially constructed or the year of construction, address, is adapted to the present purpose, who lives (learning, working), general number lonely _______, family _______, family are placed separately.


 2. Topography of district: raised, low, marshy, open or closed from winds.


 3. The ground area: the area _____ m2, green plantings (yes, no), contains in cleanliness (yes, is not present).


 4. Environmental territory: the inhabited quarter, industrial enterprises, dusty roads and pollution by them of air (is, is not present).


 5. The hostel occupies _________ buildings, cases.


 6. A building: stone, ferro-concrete, ____ of floors, year of construction _________, dry, crude, the walls are painted with a paint (is, is not present), floors wooden,  are covered by linoleum (yes, is not present), concrete (is, is not present), the operating repair was made last time in ___________ - year, capital repair - in ___________ year.


 7. The sizes of the basic premises (rooms) (bedrooms): width, length, height (in meters). The area of a floor and cubic capacity on one man.


 8. Heating: (central, local), sufficient whether or not, temperature of air _______ 0С.


 9. Ventilation: the window leaf, fans, conditioners, through airing, probably (is, not present), is applied there (is) no complaint living on температурно-влажностный a mode and smells.


 10. Illumination, light factor _______, corner of fall. Apertures. Natural illumination during ____ hours per day. The artificial illumination, type of fixtures. Estimation of natural and artificial illumination.


 11. The supply by water centralized (constant, periodically is absent); from well. There is a hot water (yes, is not present).


 12. Lavatories: canalized (yes or not), are located in a building (in a court yard). Are cleaned regularly (yes, no). Quality of it disinfection.


 13. Wash-stends, where are located, amount, sanitary condition.


 14. In what terms the bed-clothes is replaced.


 15. Whether the washing of a linen, preparation of food, drying of clothes is made in bedrooms, corridors.


 16. Whether there are in premises (rooms) insects.


 17. The list of auxiliary premises (rooms) serving all hostel as a whole: a restaurant, isolator, reading hall, dryer, etc.


 18. System of cleaning of premises (rooms) (damp, dry, how many per one week). The containers for dust (are, is not present), on what distance from a hostel are. How many time per day is made cleaning of dust from containers.


 19. The additional data.


 20. The general conclusion about a sanitary condition of object.


 21. Measures on sanitary improvement of object


 Date of inspection ______________ Signature ____________ 

Appendix 4
Hygienic norms for a hostel of the students:
1). The area of bedrooms gets out at the rate of 6 m2 on one man at height not less than 2,7 m.

2). Distance between beds not less than 0,5 m from outside walls up to beds - not less than 0,3 m;

3). In one bedroom should be no more than 4 men;

4). A common corridor - no more than 40 m in length;

5). The subsidiary premises (rooms) should settle down at the end of a corridor;

6). In a hostel more than on 300 men the restaurant is provided;

7). The building of a hostel should occupy no more than 25 % of the ground area;

8). Distance from a hostel up to the container with dust not less than 30 m and no more than 50 m.

Тopic 4
Method of hygienically estimation of influence of climate terms on a health man. Acclimatization. Prophylaxis of meteor tropic reactions.

1.
Learning objective

1.1. Master the fundamental methods of collection, processing and analysis of hydrometeorologic and other information for the hygienic assessment of climate and weather in the region.

1.2. Master the scheme and methods of assessment of the weather and climate influence on human body and health. To elaborate hygienic recommendations for healthy and sick men for prevention of the heliometeorotropic reactions. 

2.
Basics

2.1. You should know: 

2.1.1. Physiology of human thermoregulation and adaptation.

2.1.2. Basics of the environmental hygiene.
2.1.3. Medical classification of the weather conditions.

2.1.4. Methods of medical and meteorological forecast.

2.1.5. Methods of heliometeorotropic reactions prevention (permanent, seasonal, urgent) for healthy and sick men suffering from different diseases.
2.1.6. General and applied medical classifications of climate. 
2.1.7. Structure and organization of the climate and the weather conditions inspection and forecast services.

2.2. You should have the following skills:

2.2.1. To determine the characterizing climate and weather conditions indices and state a hygienic value of results.
2.2.2. To master statistical calculations including the usage of programmable calculator or computer. 
2.2.3. To present results of statistical calculations using  tables, graphs, diagrams, schematic maps. 

3.
Self-training questions 

3.1. Environment and its components. The main mechanisms of environmental influence on human health.

3.2. Weather and its definition. The weather forming and characterizing factors.
3.3. Mechanism of the atmospheric motion. Formation of different weather types. 

3.4. Main thermobaric processes: trade-winds, antitrades, cyclones, anticyclones, atmospheric fronts. Temperature inversion.
3.5. Weather influence on human health and emotional state. Heliometeorotropic reactions and their definition, mechanism of their development.

3.6. Medical classification of the weather conditions, the significance of their main characteristics. 
3.7. Influence of meteorological conditions on atmospheric air pollution. Smog. 

3.8. Medical weather forecast, principles and methods of helimeteorotropic reactions prevention. Influence of extreme weather conditions on human emotional state. 

3.9. Climate and its definition. The climate forming and characterizing factors. 
3.10. Classification and hygienic characteristics of different climatic zones. Climatic zones of Ukraine. 
3.11. Climate features of different natural and geographical regions. 
3.12. Acclimatization. Main hygienic aspects of acclimatization in the North, the South, in arid zone and mountains. 

3.13. Hydrometeorology service, the processing methods and the significance of meteorological supervision data for medical-hygienic assessment of the climate and the weather conditions. 
3.14. Usage of the climate factors for recovery and disease prevention, sanatorium-and-spa treatment in case of different diseases.

4.
Self-training assignments

4.1. Solve the following situation tasks.

4.1.1. The stable anticyclon was present above Kyiv during 8 days from 15 till 22 March. This anticyclon caused the stable weather without precipitation. Meteorological data at 1 a.m. of 22 March:

Atmospheric pressure - 760 Hg mm.;

Daily pressure difference - 4 Hg mm.;

Air temperature - (+12С);

Daily air temperature difference - (+30С);

Relative air humidity - 60%;

Air oxygen content - 325 mg/l;

Air movement speed – 2.0 m/sec.

According to Ukrainian weather forecast, the weather has to change dramatically on Match 23 because of approaching of the cyclone with warm front. The rainy cloudy weather with such meteorological data is expected at 1 a.m. on 23 March:
Atmospheric pressure - 745 Hg mm.;

Air temperature - (+6С);

Relative humidity - 100%;

Air oxygen content - 250 mg/l;

Air movement speed - 10 m/sec.

Determine the following parameters:

1. What is the weather type observed on March 22 in accordance to medical classification of the weather? What is the weather type expected for March 23?
2. What is the weather biotropicity during the first and second period? 
3. The patients suffering from cardiovascular diseases are under regular medical check-up. Make recommendation to them about prevention of heliometeorotropic reactions because of the weather change. 
4.1.2. As a member of building crew the physician of the Kyiv mechanical plant’s medical department was sent into Middle Asia region rendering aid to the population having suffered from the earthquake. The doctor received the following climate and weather conditions from the climate description of this region and meteorological data:
Average air temperature of January - (+2С);

Average air temperature of July - (+28С);

Average relative air humidity of July - 24%;

Annual precipitation - 90 mm;

Prevailing wind direction – South-East;

Average air movement speed – 1.2 m/sec.

Answer the following questions:

1. What climate zone will the builders work in?
2. What climate and weather conditions are specific for this region? Define the hygienic characteristics of this region correctly. 
3. What distinctive features of physiological reactions are typical during the stay and acclimatization of the builders in this region?
4. What hygienic recommendations in accordance to the climate and the weather conditions of the region will you make for:

a) planning and building of the apartment houses and patient care institutions;

b) water consumption;

c) dietary intake, dietary patterns;

d) selection of the clothes.

5. Literature
5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни. : Підручник / Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін./ За редакцією Є.Г.Гончарука. - К.: Вища школа, 1995. - С. 143-192.

5.1.2. Общая гигиена. Пропедевтика гигиены /Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. - 2-е изд. Перераб. и доп. - К.: Вища шк., 2000. - С. 177-217.

5.1.3. Бардов В.Г. Гигиена климата. - Учебное пособие по общей гигиене. -К, 1990. - 136 с.
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5.1.7. Lecture materials.

5.2. Additional:

5.2.1. Никберг И.И., Ревуцкий Е.Л., Сакали Л.И.. Гелиометеотропные реакции человека. - К.: Здоров’я, 1986. - 144 с.

5.2.2. Оранский. И.Е. Природные лечебные факторы и биологические ритмы. - М.: Медицина, 1988. - 288с.

5.2.3. Бокша В.Г. Справочник по климаторерапии. - К.: Здоров’я, 1989. – 208 с.

5.2.4. Медведев В.И. Устойчивость физиологических и психологических функций человека при действии экстремальных факторов. – Л.: «Наука», 1982. – 104 с.

Table 1
Medical weather classification by I.I. Grigor’ev 

	The weather types
	The weather characteristics

	The most comfortable
	The stable weather is determined by anticyclone without considerable cloudiness and precipitations. The atmospheric pressure is higher that 760 Hg mm, an atmospheric difference is near 5 Hg mm, an air movement speed is to 3.0 m/sec, oxygen concentration above 315 mg/l.

	Comfortable 
	Insignificant regional changes of the weather due to short-term precipitations and the variable cloudiness. An atmospheric pressure is 760-755 Hg mm, an atmospheric difference - 6-8 Hg mm, an air movement speed 4.0-7.0 m/sec, a temperature difference to - 50С, oxygen concentration - below 315 mg/l.

	The weather requires intensified medical control (supervision) 
	A cloudy unstable weather with precipitations, frequently caused by moderate cyclones and local thunderstorms. An atmospheric pressure is 754-745 Hg mm, an atmospheric difference is 9.0 – 14.0 Hg mm, air movement speed is 8.0 – 10.0 m/sec, a temperature difference is 6 - 90С, oxygen concentration is 260 - 289 mg/l.

	The weather requires severe medical control (supervision) 
	The weather is with storms and intensive precipitations, caused by deep cyclone. An atmospheric pressure is to 745 Hg mm, a pressure difference is above 14 Hg mm, a temperature difference above 100С, oxygen concentration - below 260 mg/l.


Table 2
Medical weather classification by G.P. Fedorov
	The weather type
	Meteorological characteristics

	
	Air temperature difference, 0С
	Relative 

air humidity, %
	Air movement speed, m/sec
	Air pressure 

difference, gPa

	Optimal 
	до 2
	40 - 70
	до 3
	до 3

	Irritant 
	2 – 4
	70 - 90
	3 - 9
	4 – 8

	Acute 
	above 4
	above 90
	above 9
	above 8


Table 3
Medical weather classification by V.F. Ovcharova and others
	The weather characteristics from the medical view
	The weather pattern characteristics

	Stable indifferent 
	The slow-moving anticyclone without atmospheric fronts 

	Unstable, passing from indifferent to “spastic” type 
	Destruction of  the anticyclone. An approach of an inclination, a crest, a non-gradient region with increased pressure.

	
	An approach of a cold front or an occlusion front as a cold type.

	“Spastic” type
	An establishment of an inclination (ridge), a crest, a non-gradient region with increased pressure.

	
	A cold frontal passage or an occlusion frontal passage as a cold type.

	Unstable „spastic” type with elements of „hypoxic” type
	The retreat of a cold front or an occlusion front as a cold type

	
	An approach of a cyclone, a saddle, a dish, a non-gradient region with low pressure

	
	An approach of a warm front or an occlusion front as a warm type

	“Hypoxic” type
	The retreat of a cyclone, a saddle, a dish, a non-gradient region with decreased (reduced) pressure

	
	A warm front passage of an occlusion frontal passage as a warm type

	Unstable „hypoxic” type with elements of „spastic” type of weather
	An establishment of a cyclone, a saddle, a dish, a non-gradient region with decreased pressure

	
	The retreat of a warm front or an occlusion front as a warm type

	
	An approach of a inclination (ridge), a crest, a non-gradient region with increased pressure

	“Spastic” type weather passing to stable indifferent
	An establishment of an anticyclone after a cold front

	
	A formation of a local anticyclone


Appendix 1
The situation task for hygienic assessment of climate conditions in a settlement (an example)

The settlement climate conditions are characterized by the following data:

І. Temperature conditions.

1. Absolute minimum temperature - (-540С);

2. Absolute maximum temperature - (+200С);

3. Average annual temperature - (-7,70С);

4. Annual temperature amplitude - (740С);

5. The coldest month of the year – January, the average temperature of January (-310С);

6. The warmest (hottest) month of the year – July, the average temperature of July (+150С).

ІІ. An air humidity

1. Minimum relative humidity - 47%;

2. Maximum relative humidity - 100%;

3. Average annual relative humidity - 67%;

4. Average month precipitations – 21.0 mm;

5. Average annual precipitation – 254.0 mm;

6. Total days with precipitations - 63;

7. Average days with precipitations during the month – 5.2;

8. Total number of “dry-days” during the year - 6;

9. Total number of “moist-days” during the year - 154.

Ш. An atmospheric pressure

1. Minimum pressure - 734 Hg mm.

2. Maximum pressure - 768 Hg mm.

3. Average annual pressure - 749 Hg mm.

4. Pressure difference amplitude - 34 Hg mm.

ІV. A direction and an air movement speed.

1. A wind direction (total days and their percentage during the year):

the North 47 (12.8%); the North-East 72 (19.8%);

the East 62 (16.9%); the South-East 39 (10.8%);

the South 38 (10.0%); the South-West 23 (6.3%);

the West 39 (10.8%); the North-West 42 (11.6%);

the calm - 3 (0.9%).

2. Minimum wind speed – 0.5 m/sec.

3. Maximum wind speed – 25.8 m/sec.

4. Average annual wind speed – 5.6 m/sec.

V.  Sunlight conditions.
1. Average monthly minimum horizontal illumination (at 01.00 a.m.) - 2 000 lux.

2. Average monthly maximum horizontal illumination (at 01.00 a.m.) – 10 500 lux.

3. Average annual horizontal illumination (at 01.00 a.m.) - 7 400 lux.

4. Total sunny days - 69.

5. A month with the biggest number of sunny days - August (12 days).

6. A month with the smallest amount of sunny days – December-January (are absent).

7. Average monthly minimum ultraviolet radiation intensity (at 01.00 a.m.) – below 0.1 kal/sm2×min.

8. Average monthly maximum ultraviolet radiation intensity (at 01.00 a.m.) – 1.6 kal/sm2×min.

9. Average annual ultraviolet radiation intensity (at 01.00 a.m.) – 0.8 kal/sm2×min.

V1. The soil.

The soil is frozen with a frost zone – 40.0 m. The snow cover duration is 268 days, the heating season duration - 305 days.

VП. General data of the weather and the climate situation.

1.  Days with abrupt changes of the weather conditions (the weather frontal passing) - 44.

2. Months with the biggest number of abrupt changes of the weather conditions – September (12), October (11).

State a hygienic value of the settlement climate conditions in accordance to the listed data analyses, the lecture materials and literature answering the following questions:
1. Which climate zone is this settlement located in? 
2. What climate and  weather conditions are characteristic to this climate zone? Explain the particular physiological reactions associated with staying and acclimatization in this region.
3. What climate characteristics of this region are adverse by hygienic standards? How do they show themselves? 
4. The hygienic recommendations for this region’s climate characteristics. Give the recommendations on the following:

1) water-supply and water intake;

2) quantitative and qualitative characteristics of the dietary intake, dietary pattern;

3) orientation of houses;

4) rational location of residential constructions with respect to the industry;

5) prevention of the ultraviolet insufficiency consequences.

A conclusion to the situation task in appendix 1 (an example)

In accordance to generalized and present meteorological supervision data, the settlement in question may be considered to be situated in the climate zone I under the building climate zoning. 

The climate conditions of this zone (the settlement is situated in the subzone IB of zone I) are considered to be very severe. This climate zone is characterized by the following data: the long-term and severe winter, the cold summer (average temperatures of the warmest month are from +100C to + 120C). The soil is frozen. The sunlight climate is characterized by the change from the polar night to the polar day. The above climate features determine the possibility of negative effects to human health and habitation conditions causing the following:

1. Very low temperatures determine the thermoregulating processes overstress. This may cause the general and local overcooling. 
2. The unfavorable light climate with the ultraviolet radiation insufficiency may promote the development of the consequences (reducing general resistance, vitamin D deranged biosynthesis, weakening of the central nervous system functions, fatigability).

3. The building of residential and public constructions is difficult (a frozen soil, a necessary for heat-reflection intensification and special building design requirement), and special attention must be paid to the wind speed and direction.

4. Adverse consequences may be caused by the regional particularities of dietary intake and water-supply – lack of fresh fruit and vegetables, vitamin insufficiency, poor mineralization and low levels of important microelements in water (for example, fluorine).

The hygienic recommendations may be suggested in accordance to the regional data and the climate conditions of this region. These recommendations help prevention of the possible negative climate effects and produce the optimal adaptation of the human organism to the habitation and working under such climate conditions.
1. It is necessary to build the residential houses with the butt-ends pointing to the most common wind direction (the east, the north-east) for heat-reflection improvement. The residential sites should be built as a complex of elements with domestic and cultural services connected by indoor passages.

2. The industrial buildings have to be located on the west, the south or the south-west for the air pollution reduction in accordance to preferred wind direction.
3. The compensating measures for fluoride insufficiency prevention – water fluoridation – have to be organized on the centralized water-supply. 
4. The diet has to be richer in energy (10-15% higher, than in moderate latitudes), high food proteins content (no less that 12-15% of general caloricity including 60-65% - animal), vitamin and fat content. The food vitaminization especially by vitamin C is necessary because of the vitamin insufficiency in food. The iodinated salt has to be used by the population for iodine insufficiency compensation and so on;

5. The irradiation in fotarium has to be commonly used to prevent the ultraviolet insufficiency, especially during the polar night. This irradiation will provide the preventive dose of ultraviolet rays. 
6. The clothes have to be heat-, wind- and moisture-protected and must provide minimum heat loss, especially by the infra-red irradiation. “Double-layer” outerwear, fur suits, overalls with waterproof cape are highly recommended under this climate conditions. Footwear has to be 1-2 sizes larger of the comfortable size for the purpose of wearing several couples of socks. 
7. It is necessary to organize the labor and life regiments in accordance to the sunlight climate (prolonged days and nights alternation) for non-disturbance of daily rhythm of the physical functions, especially the normal sleep (the noise reduction, the synchronous beginning of working days, the bedrooms darkening at night hours during the polar days and so on).

8. The people suffering from the cardiovascular, respiratory and neurological diseases and other health abnormalities become sensitive to the adverse effects of the climate and weather conditions and have to be under medical observation. The special attention during the often changing periods of the weather conditions has to be given to the medical observation and appropriate preventive measures have to be provided (for example, during early spring and late autumn).
Topic № 5
Methods of psychohygiene. Personal hygiene, healthy way of life. A method of hygienically estimation of facilities is on the care of oral cavity. 
1. Learning objective

1.1.Get acquainted with knowledge about healthy life-style, methods and means to control abuse of drugs, toxic substances, alcohol, tobacco, methods of their application into the practice of public health.

1.2.Master basics of personal hygiene, methods and means of the organism tempering, their application in doctor’s practice among organized collectives, separate groups of people and families.

1.3.Master method of hygienic assessment of bath-houses and washing agents.

2. Basics

2.1.You should know:

2.1.1.Basics of healthy life-style as mean to preserve and strengthen health of individual and whole population. 

2.1.2.Hazardous and harmful consequences of drugs, alcohol, tobacco abuse. 

2.1.3.Physiological functions of skin, influence of vital activity products and polluted factors of residential and occupational environment on skin functions and whole organism.

2.2.You should have the following skills:

2.2.1. To recommend and apply into practice of public health the basics of healthy lifestyle, methods and means of personal hygiene and tempering of the organism.

2.2.2. To detect signs of drugs, alcohol and tobacco abuse among patients and service personnel, carry out health-improving and preventive measures.

2.2.3.To research and state a hygienic value of washing agents, bath-houses, methods and means of maintenance of oral cavity and teeth in healthy condition.

3. Self-training questions

3.1. Healthy lifestyle, its definition, contents.

3.2. Physical training as one of the most important elements of healthy life-style and hypokinesia prevention. .

3.3. Tempering as a way of preservation and strengthening health. Role of water, microclimate parameters, insolation, their course, continuity and complexity.

3.4. Hygienic requirements to equipment and exploitation regime of solaria and photaria.

3.5. Harmful and hazardous habits – drugs, toxic substances, alcohol and tobacco abuse as a threat to healthy life-style, their prevention.

3.6. Personal hygiene as a branch of hygienic science, its contents and significance for the health preservation and strengthening.

3.7. Hygiene of body, hair, oral cavity, teeth, means of their maintenance, their hygienic characteristics.

3.8. Physiological functions of skin – protective, metabolic, excretory, thermoregulator, vitamin D forming, bactericidal and others.

3.9. Influence of skin metabolic products, domestic and occupational environment pollution factors on its physiological functions.

3.10. Means to maintain the body cleanness – showers, bath-houses, saunas, pools, requirements to their equipment and exploitation.

3.11. Washing agents – soap, detergents, shampoos, their classification and hygienic characteristics.

3.12. Influence of the water hardness and other qualities on efficiency of washing agents, allergic properties of these means.

4. Literature

4.1.Principal:

4.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов/. За редакцією Є.Г. Гончарука. - К.: Вища школа, 1995. - С.479-485.

4.1.2. Общая гигиена.  Пропедевтика гигиены. /Е.И. Гончарук, Ю.И. Кундиев, В.Г. Бардов и др. - К.: Вища школа, 2000. - С.561-568. 

4.1.3. Габович Р.Д., Познанський С.С., Шахбазян Г.Х.. Гігієна. - К.: Здоров’я, 1983.-С. 305-310.

4.1.4. Даценко І.І., Габович Р.Д. Профілактична медицина. (Загальна гігієна з основами екології). Вид. 2-ге. -  К. „Здоров’я”, 2004. – С. 608-638.
4.1.5. Lecture materials.

Additional:

4.2.1. Нікберг І.І., Сергета І.В., Цимбалюк Л.І. Гігієна з основами екології. – К., „Здоров’я”, 2001, - С.382-420.

4.2.2. Гигиена./ Под ред. Г.И. Румянцева. – М., „Гектар Медицина”, 2000, - С.544 – 575.

4.2.3. Волощенко О.И., Медяник И.А., Чекаль В.Н. Гигиена применения синтетических моющих средств.- К.: Здоров'я,1977. - 142с.

4.2.4. Гончарук Є.Г. Комунальна гігієна. – К.: „Здоров’я”, 2003, - С.658-664.

4.2.5. Гончарук Е.И. Коммунальная гигиена. – К.:”Здоров’е”, 2006, - С. 698-705.

Appendix 1

TRAINING INSTRUCTION

on determination of temperament attributes, motivation direction and  solicitation level

Research of temperament properties

Hygienic assessment of individual and typical organism peculiarities especially temperament characteristics allows to determine people with different degree of leading polar basic attributes of higher nervous activity such as extraversion – introversion; rigidity of nervous processes - plasticity of nervous processes, emotional excitement - emotional balance, reactions rate (slow-fast), activity (high- low).

In order to determine basic temperament attributes it is necessary to suggest a person to answer the questionnaire honestly and quickly. A person can answer only “Yes” or “No”.
1. Do you like being in a company frequently?

2. Do you avoid to own things which are not reliable or not firm but beautiful?

3. Do you often have changes of mood?

4. Do you speak quickly?

5. Do you like work which takes high force exertion?

6. Do you gossip?

7. Are you cheerful and funny person?

8. Do you get accustomed to certain clothes, its style, colour and don’t want to change it?

9. Do you often feel that you need a person who understands you, can praise you or cheer up? 

10. Is your handwriting quick?

11. Do look for a work if you can rest?

12. Do you keep your promises?

13.  Do you have many good friends?

14. Is it difficult for you to distract from one activity which you are strongly involved into and change it into another?

15. Do you often feel guilty?

16.  Do you always walk quickly?

17. Do you think over difficult tasks until you solve it?

18. Can your intellectual activity sometimes be worse than usual?

19. Are you a sociable person?

20. Do you plan your behavior during future meeting?

21. Are you easily insulted by somebody’s jokes?

22. Do you gesticulate while speaking?

23. Do you wake up fresh and cheerful?

24. Do you have such thoughts, which you wish nobody knew?

25. Do you like mocking?

26. Do you check your thoughts before express them?

27. Do you have nightmares?

28. Do you remember and study easily?

29. Is it difficult for you to sit still for some hours without any work?

30. Do you lose your temper when you’re angry?

31. Can you cheer up a dull company?

32. Do you think for a long time before making an important decision?

33. Do you take everything to heart?

34. Do you like games which require speed and good reaction?

35. If you don’t cope with something, do you keep on trying till the end?

36. Did you have feeling of irritation towards your parents?

37. Are you sincere and do you like companies?

38. Is it difficult for you to start a new work?

39. Do you have the feeling that you’re worse than others?

40. Is it difficult for you to work with slow people?

41. Can you work efficiently the whole day without being tired?

42. Do you have harmful habits?

43. Are you careless person?

44. Do you consider your good friends only those, whose friendship to you is reliable and checked?

45. Are you easily irritated?

46. Do you find the best answer during discussion?

47. Do you force yourself to work for long periods of time or do something?

48. Do you discuss things which you don’t know?

Questionnaire code

EXTRAVERSION

“Yes” 1, 7, 13, 19, 25, 31, 37 – 3 marks

“No” 4, 43 –2 marks

“No” 2 – 1 mark

RIGIDITY OF NERVOUS PROCESSES

“Yes” 8, 26, 32 – 3 marks

“Yes” 2, 14, 20, 38, 44 – 2 marks

“No” 37 – 2 marks 

“No” 19, 46 – 1 mark

EMOTIONAL EXCITEMENT 

“Yes” 15, 21, 33, 39, 45 – 3 marks

“Yes” 3, 9 -2 marks

“Yes” 27 –1 mark

REACTION TEMPO 

“Yes” 4, 16, 28 – 3 marks

“Yes” 10, 22, 34, 40, 46 – 2 marks

“Yes” 17, 29, 37 – 1 mark

ACTIVITY

“Yes” 5, 11, 17, 23, 29, 35, 41, 47 – 3 marks

“Yes” 10 – 1 mark

“No” 38 – 1 mark

SINCERITY 

“Yes” 30, 36, 42, 48 – 3 marks

“Yes” 6, 12 – 2 marks

“Yes” 18, 24, 25 – 1 mark

Assessment of results

EXTARVERSION

22-26 – extremely high extraversion

17-21 – high extraversion

12-16 – middle extraversion

7-11 – high introversion

0-6 – extremely high introversion

RIGIDITY OF NERVOUS PROCESSES

16-23 – extremely high rigidity

12-15 – high rigidity

7-11 – middle plasticity of nervous processes

3-6 – high plasticity 

0-2 – extremely high plasticity of nervous processes

EMOTIONAL EXCITEMENT

18-20 – extremely high emotional excitement

14-17 – high emotional excitement

8-12 – middle emotional composure

4-7 – high emotional composure

0-3 –extremely high emotional composure

REACTION TEMP 

20-22 – extremely quick

14-19 – quick

9-13 – middle

5-8 – slow

0-4 – extremely slow

ACTIVITY

24-26 – extremely high

21-23 – high

14-20 – middle

9-13 – low

0-8 – extremely low

SINCERITY 

13-20 – high

8-12 – middle

0-7 –low (answers are not reliable).

Topic № 6

Hygienically estimation of cleansers, fabrics and domestic production hospital clothes.

1. Learning objective

1.1.Master the methods of the hygienic assessment of different purpose fabrics by their physical and chemical properties and personal protective equipment of body, sense organs and respiratory organs.

                                                          2. Basics

2.1.You should know:

      2.1.1. Anatomical and physiological functions of the human body skin.

      2.1.2. Hygienic role and functions of the clothing and shoes.

            2.1.3. Types, physical and chemical properties of the clothing fabrics.

2.2. You should have the following skills:

      2.2. 1. To work with catathermometer, micrometer, torsion or milligramme balances while determining the physical and chemical properties of the fabric.

                                                        3. Self-training questions

3.1. Anatomical and physiological functions of the human body skin.

3.2. Hygienic role, functions and types of different purpose clothing: the everyday, working and hospital one.

            3.3. Main types of fabrics, their classification by origin and purpose.

3.4. Physical and chemical indices which characterize the hygienic properties of fabrics for the everyday, working and hospital clothing.

3.5. Hygienic demands concerning different layers of clothing set depending on their functional purpose. 

3.6. Hygienic peculiarities and assessment criteria of the microclimate under the clothing.

3.7. Hygienic characteristics of the properties and possibility to use the natural fabrics in different layers of different purpose clothing set.

3.8. Hygienic characteristics of the properties and possibility to use the synthetic fabrics in different layers of different purpose clothing set.

3.9. Hygienic demands concerning the hospital linen and clothing.

3.10. Classification by purpose and the hygienic characteristics of the working clothing fabric.

3.11. Classification and hygienic assessment of the protective clothing from dangerous factors of the industrial environment – physical, chemical and biological ones. The labour hygienic conditions while wearing such clothing.

3.12. General scheme of the fabric assessment, the methods of its definite indices determination (thickness, specific weight, porosity, capillarity, hygroscopic property, relative steam and heat conductivity, resistance to acids, alkali, the organic solvents, to the mechanic effect, heat radiation etc.).

4. Literature

4.1. Principal:

4.1.1. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К.: 1983 – С. 305-307.

4.1.2. Загальна гігієна. Пропедевтика гігієни. / Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін / За ред. Є.Г. Гончарука. – К.: Вища школа, 1995. – С. 494-502. 

4.1.3. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г. Бардов и др. – К.: Вища школа, 2000 – С.578-592.

4.1.4. Гігієна праці . /За ред. А.М. Шевченка. – 2 видання: К.: „Інфотекс”, 2000, С. 389-404.

Additional:

4.2.1. Чекаль В.Н. и др. Гигиенические особенности одежды из искуственных материалов. – К.,1982.

4.2.2. Гигиенические требования к одежде для детей (методические указания). – М., 1984.

4.2.3. Минх А.А. Общая гигиена. – М., 1984.

4.2.4. Дель Р.Д. с соавт. Гигиена одежды. – М., 1979.

4.2.5. Гигиена детей и подростков. / Под ред. В.Н.Кардашенко. – М.: Медицина, 1980. – С. 317-385.

4.2.6. Справочник по гигиене труда. / Под ред. Б.Д.Карпова, В.Е.Ковшило. – М., Медицина, 1979. - 445с.

Appendix 1

Hygienic characteristics of the working clothing and the personal protective equipment

The working clothing for the masses includes 11 groups:

1. To be used under the conditions of the increased humidity:

· water resistant overalls for miners, fishermen, fire fighters:

· sanitary-protective clothing for epidemiologists, veterinaries, disinfectors;

· diving overalls for underwater works.

2. Acid-, alkali-proof overalls.

3. Oil-, petroleum-proof overalls for oil and gas industry workers.

4. To protect from the organic solvents (petrol and others).

5. Dust-proof overalls to protect from nontoxic and survival suits for toxic dust.

6. Poison-chemical-proof for airmen of the agricultural aviation.

7. Suits, overalls, gowns, other working clothing to protect the agricultural machine-operators, lumber-men, assemblers from the mechanical damage, general manufacture soiling.

8. Suits, overalls, survival suits to protect people under the conditions of high temperatures, hot workshops and under the conditions of low temperatures (metallurgists, steel founders, builders, assemblers-steeplejacks).

9. Electroprotective overalls for the works at high voltages.

10.  Suits to protect people from biological agents (ticks, blood sucking insects, and agents of other especially dangerous infections).

11. Signal working clothing (canary, red waistcoats, aprons, caps).

The working shoes for workers of hot workshops and mines

· to work in hot workshops (with incombustible surface);

· to work at chemical industry (resistant to aggressive compounds);

· for metalware assemblers (protect from traumas);

· for electricians of high voltages (with dielectrically properties);

· water-proof shoes (for fishermen, specialists of meat and milk industry and other similar manufactures);

· antistatic shoes (to protect from static electricity);

· to work at high and low temperatures etc.

Appendix 2
Methods of examination of the clothing’s fabrics hygienic indices 

I. The fabric physical properties examination

1.1. The fabric thickness determination

The fabric thickness determination is carried out by means of micrometer. They take two cardboard disks of 3 cm in diameter, determine their thickness by putting them in between two pressure bars of micrometer, then using only “cracker” press the disks till the first “cracker” clicking (not to allow the excess pressure) and read the registration from the micrometer scale. The micrometer scale consists of two parts: the internal at the device base (from 0 to 25 mm) consisting also of two parts: the lower – 1 mm, the upper – 0.5 mm and the external – on the micrometer barrel, where the reading from the tenth and hundredth fractions of millimeter takes place (from 0 to 50). The device reading is carried out by the next algorithm: on the internal scale they read the amount of millimeters from the lower scale and if near the barrel edge there is a line of the upper scale, they add 0.5 mm, then add tenth and hundredth fractions of millimeters from the scale on the barrel. For example, the lower part of the scale demonstrates 8 mm and a line of the upper scale, the barrel – 35, so the result will be: 8 + 0.5 + 0.35 = 8.85 mm. 

As soon as the disks thickness has been measured, the fabric sample is put in between them; the fabric sample thickness is measured together with disks in the same way. To determine the fabric thickness it is necessary to subtract the disks thickness from the disks with fabric thickness.

1.2. The fabric specific weight (density) determination

Density is a fabric mass of 1 cm2 (grams). They cut a piece of fabric 1×1 cm on natural thickness. Then taking the mass of the fabric 1 cm2 they calculate its mass on the sample thickness of 1 cm.

The calculation is carried out by the next formula (1):
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where: D – the fabric specific weight (density);

  Po – the mass of the weighed sample 1 cm2, g;

            S – the area of the weighed sample, cm2;

            m – the fabric thickness, mm.

1.3. The fabric porosity determination

  
It is calculated by the next formula (2):
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where: P – the fabric porosity, %;

           D – the fabric specific weight (density);

           d – the density of the fabric fibre (conditionally is taken as 1.3 regardless of fibre origin).

1.4. The fabric capillarity determination

The cut fabric piece of 25 cm in length and 2.5 cm in width is attached by one end to the support paw, the second end is placed into a cup with eosion solution (1:1000). The capillarity degree is determined by the eosion solution increase height from the initial liquid position in cm per 30 min.

1.5.  The dry and wet fabric relative heat conductivity determination

First, in the laboratory by means of catathermometer they determine the air cooling ability. The device is warmed in a glass of water (temperature is 80°C) up to the filling of the device upper reservoir by one third. Then the catathermometer is wiped dry and the time in seconds of the device cooling from 38°C to 35°C is noted. The air cooling capacity quantity is calculated by the next formula (3):


[image: image5.wmf]T

F

H

o

=

        (3)

	where:
	Ho – is a an unknown quantity of air cooling ability in cal/cm2 ∙sec;

	
	F – the device factor (constant quantity indicated on the device);

	
	T – the time of catathermometer cooling from 38°C to 35°C, in sec.


While the fabric heat conductivity examination they determine:

T1 – the time of catathermometer cooling from 38°C to 35°C of a dry study fabric;

T2 – the time of catathermometer cooling from 38°C to 35°C of a wet study fabric.

The device is warmed once more, wiped dry and the study fabric cover is put on the catathermometer reservoir; then the cooling quantity (H1) is measured again using the same formula. The difference in quantity of air cooling capacity (Ho) and cooling capacity in the study fabric cover (H1) is found out. Then the cooling quantity of wet fabric is found out and it is compared to the dry one (%).

II. The fabric origin examination
2.1. Boiling with alkali

While boiling with alkali (NaOH or KOH 10 % solution) the fabric fibers of animal origin (silk, wool) are dissolved, of vegetable origin (cotton, flax) – only expand. The reaction is carried out in the test-tube, into which 2-3 ml of NaOH or KOH solution is pored, then the study fabric sample is placed there. It is boiled on the spirit brazing during 1-2 min.

2.2. The xanthoproteic reaction

Nitric acid (HNO3) of 1.2-1.3 specific mass dyes the fabrics of animal origin (wool, natural silk) into yellow or light-brown colour; it doesn’t change the colour of vegetable origin fabric. To carry out the xanthoproteic reaction it’s necessary to drop 1-2 drops of HNO3 onto the study fabric and wait for the result during 5-10 min.

2.3. The treatment by acetone

The acetone dissolves the synthetic silk and doesn’t influence the natural fibres. Some acetone drops are dropped onto the fabric sample placed in the Petri dish; then the place is several times wiped by a cotton wool.

Topic № 7

hygienic assessment of location and planning of some structural hospital divisions according to the project materials. Hygienic assessment of the patients’ stay and medical PERSONNEL labour hygiene at patient care institutions

            1. Learning objective

1.1. To strengthen the students’ knowledge of the hygienic requirements concerning the patient care institutions’ location and planning on the basis of assessment and analysis of the study project materials and the normative documents; to teach the students to draw the hygienic conclusions, substantiated resolutions and give the recommendations.

                                                                      2. Basics

2.1. You should know:

2.1.1. Basic hygienic requirements concerning the planning and regime of exploitation of the patient care institutions, the therapeutic, surgical, infectious diseases and other specialized departments.

2.2. You should have the following skills:

      2.2.1. Using the construction drawings of the situational and general layout to determine and assess the project patient care institutions’ location and territory zoning, taking into account objects, adjacent to the land parcel, “wind rose”, correspondence with the site development, percentage of green area and the constructions’ orientation.

  2.2.2. Using the constructions’ plans and slits to determine and assess the correspondence of the hospital premises’ area, cubic capacity and sanitary accomplishment to hygienic standards; their correspondence to the functional purpose.

                                                 3. Self-training questions

3.1. Preventive sanitary inspection of the patient care institutions’ project and building; its main stages. Constituents of the project. 

3.2. Hygienic requirements concerning the location of the hospital within the settlement taking into account the adjacent objects and “wind rose”. The situational layout.

3.3. Hygienic requirements concerning the hospital area general layout, the territory functional zoning, accomplishment, density of housing and green area.

3.4. Modern systems of the hospitals site development (centralized, blocked, decentralized-pavilion, mixed), their comparative characteristics, influence on the exploitation and equipment conditions.

3.5. Hygienic significance of the hospital constructions and departments’ internal planning for the provision of the personnel labour and patient treatment hygienic conditions. 

3.6. Hygienic requirements concerning the planning of the hospital admission departments; its significance for the exploitation regime and the hospital nosocomial infections prevention.

3.7. Hygienic requirements concerning the planning and the work regime of the therapeutic, surgical and infectious diseases departments.

3.8. Hygienic characteristics of the ward sections, the requirements for these sections rooms at different departments.

3.9. Hygienic requirements concerning the planning and equipment of wards and different purpose departments. Peculiarities of infectious diseases and intensive care units’ planning and equipment.

3.10. Hygienic requirements concerning the planning, equipment and the exploitation regime of the surgical departments operating blocks.

3.11. Organization of nutrition in hospitals (centralized and decentralized forms of the patients’ provision with hot food).

3.12. Hygienic requirements concerning the hospitals’ sanitary facilities:

- natural and artificial lighting, heating, ventilation;

- water supply, removal and elimination of the hospital solid and liquid wastes, their peculiarities for infectious and surgical departments.

3.13. Methods and measures of the nosocomial infection prophylaxis: specific and non-specific ones. 

3.14. Occupational hazards, labour hygiene of different departments’ medical personnel (polyclinics, admission departments, somatic, surgical, infectious, X-ray, radiological, physiotherapeutic departments, disinfectors and others).

3.15. Hygienic significance of the planning, equipment, optimal regime of exploitation of the patient care institutions as conditions for the increase of patients’ treatment efficacy, prophylaxis of nosocomial infections and creation of safe medical personnel labour conditions. 

3.16. Hygienic requirements concerning the planning, sanitary appliance of the different type admission department and patients’ discharge.

3.17. Hygienic requirements concerning the planning, sanitary appliance, optimal regime of exploitation of the therapeutic, surgical departments, the operating block and the intensive care units.

3.18. Hygienic peculiarities of planning, sanitary appliance, optimal regime of exploitation of the infectious, children’s, phthisiatric and other specialized departments.

3.19. Hygienic requirements concerning the planning, sanitary appliance, optimal regime of exploitation of the ward sections and the wards of different departments of patient care institutions.

3.20. Hygienic requirements concerning the planning, sanitary facilities, optimal regime of exploitation of the X-ray, radiological, physiotherapeutic departments of the treatment institutions.

3.21. Patients’ nutrition organization at in-patient departments and the hygienic control of its full value and safety.

3.22. Sanitary and hygienic requirements concerning collection, removal and sterilization of solid, liquid and specific wastes.

3.23. Occupational hazards, hygiene and labour protection of different medical departments (surgical, therapeutic, infectious diseases, psychoneurological and others) medical personnel.

3.24. Occupational hazards, hygiene and labour protection of the medical personnel of diagnostic, physiotherapeutic, balneal and other specific departments, intensive care units and medical institution laboratories.

3.25. Legislative and organizational measures concerning the medical workers’ labour protection.

3.26. Personal patients’ and medical workers’ hygiene within the system of health and labour protection, prophylaxis of nosocomial infection and occupational diseases.

                                                       4. Self-training assignments

4.1. State whether a ward for 6 beds on the ground floor of a projected hospital complies with the norms of the area, cubic capacity and natural lightning. The ward size on the drawing is: 3.8 m width, 7.5 m depth, 3.0 m height. There is one window sized 2.2×1.8 m facing towards the South-East with 0.8 m the window-sill height. At the distance of 25 m, another four-story building of 20 m height is projected. 

4.2. List the number of premises of the hospital admission department, the surgical department’s operating block, the radiological department and ward section, which should be provided by the project.

4.3. Draw the general layout of the mixed type hospital on 1:1 500 scale model following the territory zoning, norms of site development and green area, requirements of the constructions’ purpose. Use materials from topic № 13 “Basics of the preventive sanitary inspection” for preparation.

5. Literature

5.1. Principal:

51.1. Гончарук Є.Г., Бардов В.Г., Гаркавий С.І., Яворовський О.П. та ін. Комунальна гігієна/За ред. Є.Г. Гончарука. – К.: Здоров’я, 2003. - С. 615-657.


5.1.2  Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена.- Киев. 1983.-С. 277-308.

5.1.3 Даценко І.І., Габович р.Д. Профілактична медицина. Загальна гігієна з основами екології. Навчальний посібник. К.: Здоров’я, 1999. – С. 466-608.

5.1.4 Загальна гігієна. Посібник до практичних занять. / І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. / За ред. І.І. Даценко.- Львів, 1992.- С. 223 – 247.

5.1.5. Lecture materials.

5.1. Additional:

5.2.1 Никберг И.И. Гигиена больниц. – К.: Здоров’я, 2000. – 261с. 

5.2.2 Санитарные правила устройства, оборудования и эксплуатации  больниц, родильных домов и других лечебных стационаров. (СанПиН 5279-90). – М., 1990.

5.2.3. Державні будівельні норми України. Будинки і споруди. Заклади охорони здоров’я. ДБН В.2.2.-10-2001. – Київ: Держбуд України, 2001. – 164 с.

Appendix 1

Methods of the hospital expert hygienic assessment according to the project materials

The hospital sanitary and hygienic project appraisal begins with the explanatory note, in which there are the registration certificate data of the projected hospital (name, amount of beds, the polyclinic visitors’ amount), the peculiarities of architectural and building, sanitary and technical solutions, and other reference data which can’t be demonstrated on the drawings (the hospital group of buildings’s store, systems of water, gas, heat and electricity supply, systems of ventilation, collection, removal and elimination of hard and liquid wastes, measures on the environment protection).

After this the situational layout is examined – a zoomed copy of the area marked for the site development topographic map, all the existing and projected objects around the area are also noted. Taking into account the “wind rose”, possible unfavourable influence of these objects on the projected hospital territory (air and soil pollution, noise etc.), the distance of the hospital from the settlement or its region which it will serve, from the railway, motorway etc are found.

After this the hospital general layout is studied: size, configuration of the site taking into account the reserve for possible widening or reconstruction. The territory zoning, percentage of the site development, green area, communications of the accomplishment (water supply and sewerage systems, electricity, heat and gas supply), passages and drives to the buildings etc are determined.

Then central building facades, plans and slits, distribution within it and the assessment of some departments are examined. The admission department and any other building department (either surgical or therapeutic one) are subject to especially thorough assessment. 

The number of rooms in ward section, its area, cubic capacity, window orientation, natural lighting indices, ventilation and the distribution of beds within one or two wards are then studied.

After that, the planning of the operating block of surgical, obstetric and gynecological or neurosurgical departments, also the peculiarities of the infectious diseases building wards planning (boxes, semi-boxes, isolation/isolated wards) are assessed.

Based on the examined project materials, the general value of the projected hospital is stated. Correspondence of some indices (area, cubic capacity, lightning, ventilation, sanitary accomplishment etc.) to hygienic norms is checked; they separately point out the found drawbacks and mistakes are separately pointed out, general resolution: “to approve a project”, “to return to make corrections”, or “to refuse” is made, which must be substantiated.

During the project appraisal the hygienic requirements and norms given in Appendix 2 and the recommended literature should be used.

Appendix 2

Hygienic requirements for the patient care institutions planning and accomplishment

The patient care institution site development area is selected taking into account several reasons:

- a distance from the farthest settlements of the population service zone: land plot must be connected with population service zone favorably (patient must be taken to the hospital in no more than 30 minutes);

- a distance from the possible air or soil pollution sources; the sources of noise, vibration, EMF, the emission of the industries, airports, railway stations, speed motorways and other, taking into account their sanitary and protection zones and “wind rose”;

- usage of the existing green area (park, wood);

- a flat countryside or a flank of hill towards the Southern points and others.

The site land area depends on the power, specialization and system of the hospital group of buildings site development (table 1).

The most suitable form of the hospital group of buildings land site is a rectangular one – with the sides’ ratio 1:2 or 2:3. The long axis should be oriented from the East to the West or from the North-East to the South-West (it provides the hospital constructions wards’ orientation towards the Southern points, but the operating rooms, delivery rooms, laboratories and X-ray departments – towards the Northern points (to prevent dazzling and overheating by solar rays)). Selecting the area, one should take into consideration the possibility of the hospital constructions joining the existing systems of water, sewerage, electricity, gas and heat supply, passages and drive conveniences.

Table 1

Standards to calculate the site land area for the adults’ in-patient hospital with the accessory buildings and constructions*

	Number of beds
	Area norm per 1 bed, m2
	Number of beds
	Area norm per 1 bed, m2

	up to 50 
	300
	> 400 to 800
	100-80

	> 50 to 100
	300-200
	> 800 to 1 000
	80-60

	> 100 to 200
	200-140
	> 1 000
	60

	>200 to 400
	140-100
	
	


Comment: for children’s hospitals the standard of in-patient department is taken with coefficient 1.5, for maternity hospitals = with coefficient 0.7.

Systems of hospital site development are:

· decentralized (pavilion), when each department is situated in the separate building;

· centralized-blocked, when all departments are situated in one (semidetached) building;

· mixed, when the majority of departments are situated in the central building but some separate ones (infectious diseases, children’s, psychiatric departments and so on) – in the isolated buildings.

The positive feature of the decentralized system is the possibility of patients to stay more outdoors; the drawback is the difficulty during the usage of the diagnostic, physiotherapeutic measures or their doubling, which increases the capital expenditure. 

* The site land area for the hospitals in the suburbs is increased compared to the data from the table:

- at 15 % - for infectious and oncological hospitals;

- at 25 % - for the departments of the adults’ rehabilitation;

- at 40 % - for the departments of the children’s rehabilitation.

The possibility to widen or reconstruct the hospital group of buildings should also be taken into account.

The drawback of the centralized system is the difficulty of nosocomial infections prevention, decreased time or impossibility of the patients to stay outdoors.

The mixed system, when the infectious, psychiatric and children’s departments are situated in the separate buildings, has none of abovementioned drawbacks, and that’s why it is the most suitable.

The site land project of the patient care institution includes the following zones:

· a zone of the patient care buildings for non-infectious patients;

· a zone of the patient care building with infectious diseases;

· a polyclinic zone;

· a zone of morbid anatomical department;

· a household zone;

· a landscape zone.

The infectious, obstetric, children’s, tuberculosis and psychiatric departments should have separate landscape zone of their own.

The hospital site housing density depending on the amount of beds should not exceed 10 – 15 %. Up to 60 – 65 % of the area should be occupied by all kinds of green area; 20 – 25 % - a household zone, passages and passageways. The size of the landscape zone should be not less than 25 m2 per one bed.

The distances between the hospital buildings should be the following:

· between the walls with wards and doctors’ rooms windows – 2.5 of the opposite building height but not less than 25 m;

· between the radiological building and other ones – 25 m;

· the morbid anatomical building and a household one – at the distance of 30 m from other buildings, residential including;

· between the buildings’ flanks – not less than 30 m, from the polyclinic, women’s consulting center and health centre – not less than 15 m.

The admission department for somatic patients (in the central building) and the rooms for the patients’ discharge should be joined together and should include: the examination room, sanitary inspection room, the wards for temporary admitted patients’ stay, the resuscitation and intensive care room, sometimes – the X-ray room.

There should be separate admission and discharge departments for the children’s, obstetric, infectious, dermatovenerologic, tuberculosis and psychiatric departments.

The admission departments areas depend on the amount of patients supposed to be admitted during 24 hours.

The sanitary inspection room is planned according to the current principle and consists of: the examination room, cloakroom, bath-and-shower room, dressing room.

In the infectious, dermato-venerologic and tuberculosis departments the admitted patient’s clothing is referred to the disinfecting department which is situated in the separate building within the household zone.

The laundry, central nutrition unit, boiler-room, garages and other hospital premises are also situated within the household zone.

Hygienic requirements concerning hospital departments

Each hospital department is intended for patients with similar diseases. It should include: ward sections for 25–30 beds, with 6–8 wards for 2–4 beds with the area of 7 m2 per bed, not less than 2 wards for 1 bed with the area of 9-12 m2 for severe somatic and infectious patients, with the cubic capacity of 20-25 m3 for each patient and the ventilation volume – 40-45 m3/hour. Except the wards in the ward, sector there should be a room for patients’ day-time stay (area of 25 m2), glazed verandah (30 m2), and medical accessory premises: the doctor’s room (8-9 m2), the procedure and manipulation room (12-15 m2), the medical nurse’s station (4 m2), and in the surgical departments sections – dressing rooms (pure and purulent). Besides, there should be a bar with a canteen (for two ward sections with the area of 18 m2), a room for clean and dirty linen (each of 4 m2), a lavatory with a bathroom (10 m2), a lavatory for patients and for personnel, a sanitary room (6-8 m2), and a corridor. There can be two types of the corridor: a side one with windows facing towards the Northern points, or a central – with light gaps (halls).

The optimal ward windows orientation in the Northern hemisphere is the South-East or South. But there should be 1-2 wards with the orientation towards the Northern points for severely ill patients or patients with fever. Beds should be located parallelly to the light conductive wall for a patient to be able to turn back from the dazzling effect of the direct solar radiation. The natural lighting indices (near the internal wall) should be the following: the daylight factor – 1,3-1,5 %, the lighting coefficient – 1:4-1:6, the angle of incidence – not less than 27°, the angle of aperture – not less than 5°, the coefficient of depth of premises – not more than 2. The artificial lighting should be general, 30-60 lux, and the night light – 10-15 lux with lamps in the lower part of the walls.

The wards ventilation should be achieved by means of exhaust ventilation ducts, presence of window leaves and windows which can be opened; the modern hospitals should be equipped with air-conditioners. 

In the infectious diseases units the following rooms should be equipped: box wards (with every bed isolation), semi-boxes (the isolated wards with common lavatory and bathroom), and absolute boxes (the isolated wards with lavatory and bathroom).

The operating block of a surgical department should be situated in the blind-ended projection or in the separate outhouse of the hospital. In the operating block there should be following rooms: the operating room – 30 m2 (on the basis of 30-50 surgical beds in the department; for the complex operations – 40-45 m2), the pre-operating room – 10-12 m2, the sterilizing room (one for two operating ones), the anesthetic room – 15 m2, the instrumental room, the surgeon’s room (for protocols), the laboratory of the express tests, the plaster dressing room, the room of the mobile diagnostic, resuscitative apparatuses and the anesthetic equipment, the premises for the sterile and used operating linen, the washing and shower room for the operating brigade, the postoperative resuscitative wards, the lavatories for personnel, the operating nurse’s room and others depending on the surgical department type.

In the surgical departments there should be pure and purulent dressing rooms.

There are some peculiarities of the children’s departments and hospitals, tuberculosis, psychiatric and other specialized patient care institutions’ planning; they are explained in the normative documents and can be learned if it’s necessary. 

Appendix 3 
A regional hospital for 510 beds with a polyclinic for 1 000 visitors per shift*

(the project is worked out by the chair)

An explanatory note

A regional hospital group of buildings for 510 beds with a polyclinic for 1 000 visitors per shift is a center of providing population with a high qualified medical assistance; it is obliged to serve the district town and the district itself with a population of up to 100 thousand people taking into account other existing district hospitals. 

The group of buildings consists of central building for 450 beds (9-storey one), the infectious one for 60 beds, the polyclinic or out-patient building (2-storey one) and accessory premises (1-storey building).

The polyclinic for 1 000 visitors per shift should provide the medical assistance to the population of up to 40 thousand and to provide them with the medial consultations. 

The hospital is an organization, methodical and consulting centre for the patient care institutions of the entire district.

The hospital comprises 10 departments which are listed below.

The treatment and accessory premises of the hospital comprise the central building, the intensive care unit, the rehabilitation, X-ray, admission and administrative departments; there are the operating block and the clinical diagnostic laboratory. This project can be used within the I-B, II and III climatic zones.

To build the hospital group of buildings, a site with area of 7.3 hectares is required. 

The hospital territory is divided into the following zones: the in-patient, the out-patient buildings (polyclinic), the infectious diseases unit, the household and accessory premises and landscape area. 

The central building departments should occupy the next floors:

1st floor – the obstetric department, the children’s department for 30 beds for the children till 1 year old, the admission department and the central hospital entrance;

2nd floor – the rehabilitation, obstetric and children’s (for 30 beds for children till the age of 6) departments;

3rd floor – the rehabilitation, intensive care and children’s (for 30 beds for children after the age of 6) departments;

4th floor – the therapeutic department consisting of 2 sections for 30 beds and rehabilitation;

5th floor – the neurological department for 30 beds, the therapeutic section for 30 beds and the X-ray department;

6th floor – the functional diagnostics department, the gynecological department consisting of 2 ward sections for 30 beds;

7th floor – the chemist’s shop, the otolaryngological department for 30 beds and the ophthalmologic one for 30 beds as well;

8th floor – the surgical department consisting of 2 ward sections for 30 beds and the clinical diagnostic laboratory;

9th floor – the trauma unit for 30 beds and the operating block.

___________________

*The chair can prepare another variant of the study (or real) project of the hospital institution.

The treatment and diagnostic departments are situated on each floor near the in-patient departments and are interconnected with them.

The ward sections have a short main corridor, lighted on each side. At the place where the corridors are crossed there should be projected halls of the day-time stay and the nurses on duty stations.

The infectious diseases unit for 60 beds is projected in the U-shaped 1-storey building, where the boxes’ section for 30 beds (one flank) and the semi-boxes’ section for 30 beds (another flank) are situated. 

The morbid anatomical department is projected in the separate isolated building.

The household block is projected as an isolated building and household yard where central heat post, boiler house, garage, workshop, laundry and nutrition unit are located.

The hospital is projected in the skeleton bearing-wall constructions of II-04 series.

The hospital buildings are provided with the central water heating system, the tidal-exhaust mechanical ventilation, hot water supply from the boiler room, the electricity supply from the transformer substation and low current from the district telephone station and internal ATS.
Appendix 4
Hygienic requirements concerning the planning, sanitary appliance, optimal regime of exploitation of the patient care institution separate departments

Requirements concerning the planning, sanitary appliance of the hospital and its separate departments are described in the Appendix to the previous lesson and in the recommended literature.

Speaking about the regime of exploitation of medical in-patient subdivisions, it should be noted that the main requirement concerning the favourable influence on patients’ treatment efficacy and conditions of medical personnel labour consists in the maintaining of optimal microclimate conditions, i.e. the rational heating of the premises in winter and air conditioning in summer. The optimal air temperature in the wards in winter and during the transitional period should range from 19 to 22°C, the relative humidity should be 40-60 %, the air movement speed within the limits of 0.05-0.1 m/sec. 

In the nursery, post-operative wards, burns units and in case of fever of the infectious patients the air temperature should be a bit higher – 22 – 25°C, and for patients with thyrotoxicosis – lower – 18 – 22°C. 

For efficient patient treatment and the medical personnel labour the air clearness in the wards, operating, dressing, procedure rooms and others is of great importance. The allowable CO2 concentration in the hospital premises being an index of air pollution by the vital functions products of the patients and personnel, excreted by skin and during breathing, also with dust and microorganisms, should range within the limits of 0.07 – 0.1 %.

Indices of hospital air pollution, such as air oxygenation (20 – 24 mg O2/m3) and the microbial figure (500 – 1 000 per m3 in the operating room, up to 3 500 per m3  in the wards), also have been calculated and scientifically substantiated. 

In the operating room the concentration of the anesthetic preparations is also standardized.

Insolation and its UV component are of great importance; therefore the majority of windows (more than 50 %) face towards the south-east and south. Having less than 50% of windows with northern, north-eastern and north-western orientation is permissible in the geographic latitude of Ukraine.

Natural ward lighting should provide the daylight factor (DF) of not less than 1%, the lighting coefficient (LC) 1:5 – 1:6; in the procedure, manipulating, dressing and operating – DF respectively is  1.5 – 2 %, LC – 1:3 – 1:5.

Artificial illumination by the incandescent lamps should be not less than 30 lux in the wards, 100 – 150 lux in the procedure, manipulating and dressing rooms, 200 – 1 000 lux in the operating rooms.

Illumination by the luminescent lamps in the abovementioned rooms should be twice as higher. To combat with the noise is also of great importance in the hospital wards.

Appendix 5
Hygienic characteristics of occupational hazards for different medical personnel

The occupational exercise load and hazards of the surgical specialties doctors include:

· the number of surgical interventions – up to 150 per year in general surgery, 170 – in otorhinolaryngology, 370 – in obstetrics and gynecology. The number and complexity of the operations increase with the raising the level of the surgeon’s skill;

· the forced body position with the trunk frontal bending and the prolonged static tension of muscles of the shoulder girdle, back and stretched forward arms; 

· the hot microclimate of the operating room with high streams of the radioactive heat from the artificial lighting sources (shadowless lamp);

· the ionizing radiation during the X-ray examinations, especially in traumatology, vascular surgery, neurosurgery;

· the toxic effect of the narcosis agents (nitrous oxide, halothane, chloroform, diethyl ether) and anesthetics;

· high mental and nervous-emotional exertion, connected with the complexity and duration of the surgical intervention, possible post-operative complications and responsibility for patient’s life.

Among the diseases afflicting the surgical specialties doctors with temporary disability the most widespread are the diseases of nervous system, cardio-vascular system, digestive system and acute respiratory diseases.

Among chronic diseases of these specialists such diseases, as the diseases of cardio-vascular system, neurasthenias, connected with high psycho-emotional and physical load should be mentioned. They are: angina pectoris, hypertension, vegeto-vascular dystonia and neurasthenia.

There are frequent diseases due to the prolonged standing at the surgical table: radiculitis, osteochondrosis, dyskinesia, varix dilatation of the lower extremities.

Surgeons’ disabilty or necessity to change their occupation in 60 – 80 % cases can be explained by chronic intoxication with narcotic agents and anesthetics, in 11 – 20 % cases - by the infectious diseases, 9 – 10 % cases - by physical and nervous overexertion.

Hygienic peculiarities of labour conditions and health status of the therapeutic doctors depend on the patient service forms. In case of polyclinic, district service, the leading role belongs to the excess physical load, which depends on the year season (amount of calls), the size of the doctor’s district and the type of the buildings (detached houses or many-storeyed buildings, elevator’s presence or absence). These specialists may also suffer from psycho-emotional exertion and different physical factors’ unfavourable effect – X-ray, UHF, ultrasound, laser and other diagnostic and physiotherapeutic measures, chemical harmful substances – the pharmacological preparations, from which nurses suffer more frequently.

Occupational diseases of therapeutic doctors, first of all of the phthisiatricians, infectiologists, specialists in skin and venereal diseases, helminthologists, the laboratory assistants at the bacteriological, virological, helminthological laboratories include the corresponding infections; phthisiatricians, X-ray doctors, radiologists suffer from dermatitis, eczemas, toxicodermia, melanomas, leucosis, skin cancer, radiation sickness; psychiatrists – psychoneurosis and others.

One of the main occupational hazards for dental doctors is their forced standing with the bending and turning trunk position which leads to the prolonged static tension of the corresponding muscles groups; noise and vibration due to drilling machine, sight exertion, blinding effect of the photopolymer lamp, penetration of mercury fumes from the mercury amalgam into the respiratory organs, fumes of the polymer materials solvents, danger of infection from the patient with the upper respiratory tract diseases during the incubation or convalescence stage, while performing the manipulations connected with the patient’s mucosal membrane or blood contact. 

Abovementioned hazards can result in bearing disorder (34 – 45%), varix dilatation of the lower extremities (19 – 49%), signs of the vibration diseases (paresthesia, loss of hands’ temperature sensibility and perceptibility, Dupuytren's contracture).

The visual analyzer exertion can lead to the accommodation spasm, so-called false myopia, and sore eye.

AIDS, prion disease, hepatitis B and C can be transmitted through saliva, gum tissue and open wound.

Measures for improvement of the medical personnel labour conditions

One of the main conditions of the medical personnel labour protection and successful patient treatment is planning of architectural solution of the medical institutions, the base of this solution are the building norms and rules (BN&R-II 69–78 “Patient care institutions”). These norms consist of the list of all necessary premises depending on the hospital specialization, departments, their interposition, the area measures, cubic capacity, and special requirements to the location, area, protective properties of walls and floor and ceiling in the X-ray, radiological, and physiotherapeutic departments’ walls and overlap. Special norms and requirements to the buildings of the infectious, tuberculosis etc. departments and hospitals exist.

Sanitary norms and rules (SN&R) and the State Standard № 12.1.005 – 76 “The air of working zone. General sanitary and hygienic requirements” imply the creation of the optimal microclimate conditions in separate functional premises of hospitals, natural and artificial lightning, sanitary appliance etc. The modern operation rooms also are assumed to have the local ventilation (aspirators) in the zone of the anesthesiologist’s working place, the systemic laboratory control of the anesthetics concentration in the air. The most effective prophylactic measure against the anesthetics’ toxic effect for the operating brigade members is the transition to the intravenous narcosis and spinal anesthesia.

Personal protective equipment of body, eyes and respiratory organs are widely used.

To be protected from the ionizing and non-ionizing electromagnetic radiation, methods based on physical laws of radiation decay, which are stated in the legislative and organization direction are used. They include the protection by means of the radiation sources capacity limitation, distance, time, and shielding. 

Thus, the legislation implies limit doses of the ionizing radiation, maximum allowable concentrations of radionuclides in the air of working zone (Norms of radiation safety of Ukraine (NRSU)-97), their maximal allowable activities at the working place and other.

In order to keep health of medical personnel with harmful labour conditions, the legislation establishes the half day:

· 4-hour-day – for medical workers directly connected with the bare radionuclides;

· 5-hour-day – for personnel connected with sealed sources of the ionizing radiation (gamma-, X-ray), also for morbid anatomists, prosectors, forensic medical experts, anatomists;

· 5.5-hour-day – for doctors of the tuberculosis, psycho-neurological centers, physiotherapeutists, dentists; 

· 6-hour-day – at the infectious, tuberculosis, psychiatric, narcological, balneal, radon, laboratory departments.

The leading position in the system of medical personnel health care is occupied by preventive and periodical medical examinations, regulated by the Order of the former USSR Ministry of Public Health (MPH) № 555 from 29.09.1989 and by the Order of Ministry of Public Health of Ukraine № 45 from 31.03.1994. According to these orders, such preventive and periodical medical check-ups are obligatory for the medical personnel with harmful labour conditions as well.

Issues of the medical personnel labour protection are also implied by the “Law on labour protection of Ukraine” (1992), the list of regulations and standards of the Labour Code (LC).

Appendix 6
Scheme of sanitary and hygienic inspection of the hospital

1. Name of the hospital, its address, the service district.

2. When was it built? What project was it built according to?  

3. General number of beds in the hospital, hospital structure.

4. Location of the hospital in the settlement plan, the hygienic characteristics of the territory, the presence of the noise and air pollution sources. (Draw schematically the situation plan).

5. Hygienic assessment of the hospital site, type of the site development, the list of buildings. (Add the schematic general layout of the site).

6. Order of patient admission. The planning and work regime of the general purpose admission department. Peculiarities of the patient admission to the children’s, obstetric and infectious departments. Rules of the patient discharge.

7. Hygienic assessment of the therapeutic department ward section. Use the inspection and questioning method; carry out the objective studies: measure the wards temperature, air relative humidity, carbon dioxide concentration, lighting coefficient, daylight factor, noise level, actual and required air volume, and the ventilation rate (if the devices are available). If the devices are not available, determine only those indices which can be measured and calculated: lightning coefficient, angle of incidence, angle of aperture, artificial illumination by “Watt” method, area, cubic capacity of the wards and others. Add the schematic sketch drawing of the section and one or two wards plans.

8. Hygienic characteristics of the surgical department and the operating block, the intensive care unit, obstetric, infectious, children’s departments (they are distributed among the students by teacher; after that the students share the results of their inspection).

9. Hygienic assessment of the organization and quality of the patient nutrition.

10. Sanitary state and the regime of the wards and other hospital premises cleaning. Methods and measures of the nosocomial infection prevention.

11. Personal patient hygiene.

12. Sanitary state and the regime of the hospital territory cleaning. Removal and elimination of the garbage, the obstetric and surgical departments’ wastes.

13. Assessment of the in-patient department hygienic conditions by the patients themselves (see Appendix 2).

14. Sanitary facilities of the hospital:

· water supply (central, local, type of the source); the presence of the hot water supply;

· heating (type, the location of the heating devices, their sufficiency);

· ventilation: natural (exhaust ducts, window leaves, transoms), artificial (what prevails – inflow, exhaust chamber, their substantiation);

· sewerage system (central, local, the methods of moving away and destruction of the sewage).

15. Occupational hazards, hygiene and labour protection of medical personnel of different departments and specializations.

16. General conclusions concerning the positive and negative aspects of the sanitary and hygienic regime in the hospital, substantiated recommendations on their improvement.

17. Appendices: the graphic materials (situation, general layouts, plan of the ward section, wards), the patient questionnaire forms.

Appendix 7
Patient questionnaire forms concerning the sanitary regime in the department and hospital

1. Your name, family and patronymic name, age, sex.

2. Disease diagnoses. Have you been to the hospital before (once, twice, more), how long are you staying in the hospital?

3. How many beds are there in the ward, the ward area and orientation?

4. What kind of ward do you prefer: for one- two-, three- or more beds, why?

5. Do your ward neighbours bother you and how (noise, lighting, unpleasant smell etc.)?

6. Do the morning manipulations, temperature survey, cleaning disturb your rest and sleep?
7. What other factors connected with the day schedule and hospital regime bother you?

8. Are you satisfied with the microclimate in the ward (temperature, humidity, air movement) and the air quality (unpleasant smells and their spreading from your neighbours or other rooms of the department)?

9. Does the noise, its sources bother you (within the ward, from the corridor and other rooms, out of the building); at what day or night time is it the most intensive?

10. Are you satisfied with the ward planning, beds location, their quality, comfort, the quality of other furniture and equipment?

11. Do you feel any discomfort from the direct ward insolation? What window orientation would you prefer and why?

12. Your remarks and wishes about the ward natural and artificial lighting, wall colour, furniture, equipment, installation of radio, system of urgent personnel call.

13.  Are you satisfied with the organization and regime of nutrition? Your wishes about its improvement.

14. Do you smoke during your stay in the hospital? Have you smoked before the admission?

15. Do you use the hospital garden, park and how often? If not, why.

16. Your other remarks and wishes.

Topic № 8
A method of control of anti radiation protection of personnel and radiation safety of population is at the use of ionizing radiations in a production, scientific researches, and medical establishments.

1. Learning objective

1.1. Consolidate, extend and methodize knowledge about radiation hazard of population, and the personnel at work with radioactive nuclides and other sources of ionizing radiation.

1.2. Master methods and means of measurement of radiation levels and concentration of radioactive nuclides in the air, water, food substances, of radioactive pollution of the work surfaces, individual doses of irradiation of those working with sources of ionizing radiation, to assess their results.

2. Basics

2.1. You should know:

2.1.1. Qualitative and quantitative properties of ionizing radiation.

2.1.2. Sources of ionizing radiation, their occurrence in the environment.

2.1.3. Usage of radioactive nuclides and other sources of ionizing radiation in industry, medicine, scientific researches.

2.1.4. Biological effect of ionizing radiation and conditions it depends on.

2.1.5. Essence of radiation hazard at work with radioactive nuclides and other sources of ionizing radiation in different branches of industry.

2.1.6. Foundations of hygienic control of radiation safety and regulations of radiation safety and Primary sanitary regulations of work with active materials and other sources of ionizing radiation.

2.1.7. Classification of types and devices of radiation control, principles of work of those devices.

2.2. You should have the following skills:

2.2.1. To prepare of devices of radiation control for work, conduct measurements, read devices, assess results.

3. Self-training questions

3.1.Radiation hygiene as a branch of hygienic science and sanitary practice, its objectives and problems.

3.2. Ionizing radiations used in industry, science, medicine, their sources (X-ray apparatuses, radioactive nuclides, charged particle accelerators, nuclear reactors, enterprises on quarrying and enrichment of nuclear raw materials, on processing and entombment of radioactive waste).

3.3. Qualitative and quantitative properties of radioactive nuclides as sources of ionizing radiations (types of nuclear transformations and of radiations that accompany them), half-life period, activity, γ-equivalent, their units.
3.4. Qualitative and quantitative properties of ionizing radiation (energy, penetrant and ionizing power). Types of doses, their units. Dose rates.
3.5. Ionizing radiation as industrial hazard, conditions that determine radiation hazard at work with them (type and energy of radiation, quantity of absorbed dose, type of radiation effect, allocation of energy in the organism, radiosensitivity of the organism, and danger of radioactive nuclides).
3.6. Main types of radiation damage of the organism (deterministic, stochastic) and conditions of their origin.
3.7. Acute and chronical radiation sickness, conditions of its origin, phases of clinical course, basic symptomatology.
3.8. Long-term effects of radiation damage, local lesions (carcinogenic, teratogenic, embryotoxic effects, radioactive burn etc.)
3.9. Regulations of radiation safety and Primary sanitary regulations f work with active materials and other sources of ionizing radiation, principles of hygienic control.
3.10. Methods and means of radiation and medical control at work with sources of ionizing radiation.

4. Self-training assignments

4.1. Chart the summary table of characteristics of ionizing radiations with characteristic of radiation danger at work with them.

	Type of ionizing radiation
	Source of radiation
	Ways of use
	Characteristics of radiation
	Ionizing power
	Characteristic of radiation danger

	
	
	
	Energy
	Penetrant power
	
	

	
	
	
	
	in the air
	in biological tissue
	
	


4.2. Enumerate conditions, which the biological effect of ionizing radiation depends on, and peculiar properties of radiation danger at quarrying, enrichment and use of sources of ionizing radiation in nuclear-power engineering, science, medicine, military science.

4.3. Enumerate administrative and technical, hygienic methods and ways of protection from ionizing radiation and methods of protection based on physical laws of weakening of radiation, their legislative solutions.

5. Literature

5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін. / За ред. Є.Г.Гончарука. – К.: Вища школа, 1995. – С.254-270.

5.1.2. Общая гигиена. Пропедевтика гигиены. /Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С.307-333.

           5.1.3. Ильин Л.А., Кириллов В.Ф., Коренков И.П. Радиационная гигиена. – М., Медицина, 1999. – С. 27-121.

5.1.4. Кириллов В.Ф., Архангельский В.И., Коренков И.П. Руководство к практическим занятиям по радиационной гигиене. – М., 2001. – С. 8-100.

5.1.5. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – 2 видання: К.: Здоров’я, 2004, - С. 639-650.

5.1.6. Загальна гігієна. Посібник для практичних занять. І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. / За ред. І.І.Даценко. – 2 видання: Львів: Світ, 2001. – С.394-421.

5.1.7. Норми радіаційної безпеки України (НРБУ-97). – Наказ МОЗ України № 62 від 01.12.1997 р. – 121 с.

5.1.8. Основні санітарні правила забезпечення радіаційної безпеки України (ОСПРБУ-05) – Наказ МОЗ України № 54 від, 02.02.2005 р. – 141 с.

5.1.9. Lecture materials.

5.2. Additional:

5.2.1. Нікберг І.І. Радіаційна гігієна. – К.: Здоров(я, 1999. - С.6-11, 116-124.

5.2.2. Пивоваров Ю.П., Гоева О.З., Величко А.А. Руководство к лабораторнім занятиям по гигиене. – М., Медицина, 1983. – С. 114-135.

5.2.3. Гігієна та екологія людини: навчальний посібник до практичних занять. /За ред. В.Я. Уманського. – Донецьк: „НОРД Комп’ютер”, 2004, - С.207-214.

Appendix 1

Instruction on measurement of absorbed roentgen and gamma-radiation dose rate in the air by scintillation portable radiometer- СРП-68-01
The device (battery or from feed system, prepared to work according to instructions) has double assignment: 

a) for measurement of pollution level of work surfaces by radioactive nuclides in imp/sec, toggle must be switched for that  on scale C -1; 

b) for measurement of dose rate in the air in μR/hour, the toggle must be switched for that on scale μR/hour.

After that toggle of operating mode has to be placed on coefficient of time of measurement – 2.5 or 5 and toggle of ranges has to be switched to such position, that indications of pointer indicator are not less than 30% than scale. Detector of radiation has to be located on the work place in such a way that its conditions of irradiation are the same as conditions of irradiation of the personnel and behind shields or behind walls in adjacent premises also.

Indications, counting range, have to be read from upper (0-100) or lower (0-30) scale of the device. And 5-10 indications have to be done during a minute, simple average must be calculated at the same time. 

Results of measurement of dose rate in the air have to be assessed according to standard documents: 

a) for radiological objects: - on the work place (personnel of category A – to 1.7 mR/hour; behind the walls in adjacent premises (personnel of category B – to 0.12 mR/hour; for category C (wards, out of the building) – to 0.03 mR/hour.

Comment. For present radiological objects in old buildings, those values are 2 times higher agreeably. 

b) for objects with gamma-radiations: in premises of permanent presence of the personnel of category A – to 1.4 mR/hour; places of half-time sojourn to 2.9 mR/hour. For personnel of category B (in adjacent premises, on the territory of sanitary protection zones) to 0.12 mR/hour, for category C – to 0.03 mR/hour.

Instruction on measurement of individual doses of external irradiation by thermoluminescence dosimeter 

1. Destination of the dosimeter.

Thermoluminescence dosimeters are following devices: КДТ-02, its modifications and prototypes. They are designed for measurement of absorbed dose rate of roentgen and γ-radiation with energy more than 10 keV in the air. Range of measured quantities is from 0.05 to 1000 roentgen.

2. Construction and principle of work.

Set of thermoluminescence dosimeters КДТ-02 consists of set of dosimeters and device for transformation of thermoluminescence. Every dosimeter contains 3 thermoluminescence detectors in the form of molded tablets of fluoride lithium or magnesium borate 5mm in diameter and 1mm thick.

Device of transformation of thermoluminescence is made in the form of table device, on the front face of which toggles of temperature ranges and sensitivity and numeric display for taking of results of measurement are located.

Method of registration of ionizing radiation doses is based on ability of certain crystalline materials - termoluminophores to absorb and to keep the energy of ionizing radiation for a long time. Heating of thermoluminophor is accompanied by thermoluminescence, intensity of which is proportional to the dose of radiation. Luminous flux that is radiated by detector transforms during heating into chain of voltage impulses that are seen on numeric display of scaling unit.

After preparation for work, the device of transformation of thermoluminescence, (preparation is conducted by laboratory assistant before the beginning of the lesson) measurements of indications of dosimeters are carried out in such sequence:

1. Push the button «compensation» on the front face of device.

2. Put out runners of loadable block to displacement of indicator of runners with marker «measurement». After that bulb «compensation» will shine on the front face of the device.

3. After the bulb «compensation» stops lighting, cap of the loadable block should be taken out, one detector should be pulled out from the plate holder of dosimeter and set into socket of loadable block, labeled side down.

4. Close loadable block with cap.

5. Make sure that bulb «heating» is blinking on the front face and bulb «counting» does not shine (otherwise push the button «cancel»).

6. Put runner into loadable block forward smoothly up to the stop.

7. Make sure that bulb «burn-in» is shining on the front face of the device and shedding of previous indications (in the presence of them) on the numeric display was made.

8. After the bulb «burn-in» will become dim the bulb «measurement» will shine and recalculation unit will start (it is controlled by bulb «counting»).

9. At the end of time of measurement, bulb «measurement» will become dim and the bulb «afterburning» will shine. The information about radiation dose rate (in roentgens) of thermoluminescence dosimeter will appear on the numeric display.

10. Summarize the indications of lamp display.

11. After the bulb «afterburning» will become dim, put out runner from loadable block to yourself until displacement of indicator of  runner with marker «measurement», detector will fall into receiving apparatus.

12. Conduct measurements of other detectors.

Comment. Detectors «afterburning» discharge and can be used many times.

Instruction on measurement of individual doses of external irradiation by photodosimeter ІФК-2.3 

Device is intended for measurement if individual doses of radiation at work with sources of ionizing radiation are in range of energy 0.1 – 0.3 MeV.

It consists of measuring block in the form of table device and set of polyethylene cassettes that are fixed on the clothes of the personnel (with pins etc.)

Detector of radiation in dosimeters ІФК is film that is loaded in cassette.

On the front face of measuring block there are: direct reading pointer indicator scale of which is calibrated in roentgen, toggles of power-up and switching of measurement range, pilot light, port with mechanism of deduction of cassette cover and two toggles for regulation of operating mode.

Cassette consists of two parts – proper cassette and its cover that at the same time serves as catcher of the film.

X-ray films of domestic manufacture- РМ-5-1, PM-5-4 and foreign film «AGFA» in the form of bands 2 × 6 cm are used for cassette loading.

Measurement of individual doses consists of 5 stages:

1. Loading cassettes with X-ray film.

2. Lumination of the film during productive activity of the personnel.

3. Film treatment (development, fixation, washing, drying).

4. Measurement of the dose. For dose measurement cover of cassette with film fixed in it put in socket of measuring block, pointer of direct reading device will deflect to the right and will show dose rate in roentgens.

5. Recalculation of device indications in the unit of effective dose-Sievert. For that, dose in roentgens should be multiplied by coefficient 0.93 (for biological tissue) and than on radiative weighting factor value of which is in appendix 1. 

Instruction on determination of radioactive pollution of hands, work surfaces, equipment, working clothes by device СЗБ-03 

Device СЗБ-03 is used in practice of dosimetry control and in-process measurement as annunciator of pollution of surfaces by beta-emitting radioactive nuclides.

Device, preinstalled by laboratory assistant, must be switched on. After 3 minutes heating of the device, timer object must be switched on by pushing button «time clock». Object that is under consideration should be put on slat of detector block for indication of radioactive pollution or moved near block (block must be covered by polyethylene film or cellophane for prevention of its pollution). After that slat of block should be pressed up to the stop and kept in such position until operation of light display «clean» or «dirty».

After switching on of the light display hand or object should be taken off the slat of detector block.

Conclusion on presence of radioactive pollution is made on color of detector block. In the presence of radioactive pollution, its level should be detected on the length of red test- band under light display «dirty».

Operation threshold of light display «dirty» should be determined with standard that meets the allowable pollution. 

Instruction on measurement of radioactive pollution of work places, equipment, work clothes and skin of hands by velocimeter of counting УІМ 2-2
1. Purpose, technical data and characteristics.

Device is designed for measurement of average speed of counting of impulses and warning about excess of established threshold value of speed of impulses counting. Measuring device is used in laboratories of dosimetric, radiometric and in-process measurement of objects where sources of ionizing radiation are in use.

Measuring device can work with blocks of detecting of α, β, γ- and neutron radiation. Range of measurement of speed of counting divided into 10 sub-bands. Measuring device provides for warning lights and chime when excess of established threshold value of speed of impulses counting. 

Measuring device consists of device of measurement and device of power supply.

2. Order of work. 

Measuring device, prepared for work by laboratory assistant, must be engaged in circuit by pushing the button «circuit» on the front face of the device. After that, the red bulb of multiplier of the scale will begin to shine. The device should be heated during 10 minutes.

The object, radioactive pollution of which is under control, should be brought to detector of radiation or detector should be located on measured surface, which must be covered by polyethylene film or by cellophane (in order not to thumb detector). 

The indications of the device should be read (part./cm2·min).

Calibrated diagrams and tables must be used for reduction of indications of measuring device to true value of measured quantity. 
Instruction on determination of radioactivity of objects of environment by radiometer ДП-100
1. Sample of aerosol is received by aspiration of fixed volume of the air (100-200 l) through filter АФА –В-18; sample of the water - by evaporation of 1-3 l to solid residue; sample of foodstuffs is got by desiccation.

Filters with spray, solid residue of water, solid residue of foodstuffs are weighted, are burned in muffle furnace to light grey ashes that are weighted too. Batch of any of these ashes (250-300 mg) is carried on the special base plate and located under counter of radiometer in leaden «house».

2. Toggle of power supply of the device is switched on, is heated during 8-10 min. and is set to working voltage (1650 V for counter МСТ-17, 400 V for counter СВТ-7).

3. Zero indications of the device are set by pushing button of electromechanical counter and right button of stop-watch (if neon lamps of numeric display are shining).

4. Measurements are begun by pushing right button of stop-watch.

5. Counting is stopped in 5-10 minutes by pushing right button of stop-watch, indications of electromechanical counter are read (hundreds) and sum of shining neon lamps (tens and units) and are divided by time of measurement, for example:
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6. Radioactive background of device is measured in the same order, setting empty base plate under counter. After that radioactive background is subtracted from results of sample measurement.

7. Measurement is repeated on all ashes and then on volume of the air, sample of water, batch of foodstuffs and is expressed in Becquerel per m3 of the air, liter of water, kilogram of foodstuffs and compared with hygienic standards (see table 2 ), proper conclusions and recommendations are drawn.

Topic № 9

Calculation methods of estimation of radiation safety crashworthiness and parameters of protecting are from an external irradiation.

A hygienically estimation of antiradiation protection of personnel and radiation safety of patients is at application of radionuclidov and other sources of ionizing radiations in medical establishments.

1. Learning objective

Master calculation methods of assessment of radiation hazard and characteristics from external radiation during work with sources of β-, γ- and X-radiation.

2. Basics

2.1. You should know:

2.1.1. Physical basis of radiation.

2.1.2. Effects of ionizing radiation on living organisms.

2.1.3. Methods of radiation protection based on physical lows of weakening of ionizing radiations.

2.1.4. Basics of legislation of radiation hygiene.

2.2. You should have the following skills:

2.2.1. To conduct mathematical calculations, use hand-held computers and computers at calculations.

2.2.2. To use reference materials and standards.

3. Self-training questions

3.1. Qualitative and quantitative characteristics of radioactive nuclides (kinds of nuclear transformation and kinds of radiation that accompany them, half-life period, activity, γ-equivalent, units)

3.2. Basic qualitative and quantitative characteristics of ionizing radiation (kinds, penetrating power, ionizing power, absorbed dose, absorbed dose in the air, flux density of particles, equivalent dose, effective dose, absorbed dose rate in the air, units).

3.3. Types of radiation effects (external and internal radiation) on the organism, conditions they depend on. Bare and sealed sources of nuclear transformations. 

3.4. Limit of dose of external and internal radiation. Norms of radiation safety of Ukraine-97.

3.5. Methods and ways of protection from external and internal radiation of sanitary and hygienic character, their organization and technical solutions.

3.6. Methods of protection from internal radiation based on physical laws of its damping (protection by amount, by time, by distance, by shields), their legislative, organizational and technical basics. 

3.7. Principles of material selection and calculation of thickness for β-, γ- and X-ray radiation shields.

3.8. Importance of calculation methods of assessment of radiation hazard and parameters of protection from external radiation in complex of measures of radiation protection of the personnel.

      3.9. Ionizing radiation as occupational hazard for personnel of hospitals.

3.10. Ionizing radiation as risk factor for patients of hospitals during radiology and nuclear diagnostic and treatment procedures. 

            3.11. Structure of radiological department of hospital. Peculiarities of radiological hazard and radiation protection in each organization department (bare, sealed sources, long-focus therapy).

            3.12. Characteristics of radiological hazard in X-ray diagnostic room and conditions it depends on.

            3.13. Regulations of radiological hazard and benefits for personnel and patients of patient care institutions (NRSU-97, MSRU-01, other legislative documents).

3.14. Ways of decreasing of radiation exposure of personnel and patients of patient care institutions. Sanitary and technical equipment of X-ray and radiological departments.

            3.15. Methods of collection and sterilization of radioactive waste during work with bare sources of ionizing radiation.

             3.16. Methods and ways of sanitary control and survey during work with sources of ionizing radiation in patient care institutions.

4. Self-training assignments

4.1. You are to explain how the dose of radiation will change at increase of activity of the source by 2, 4, 8 times; operation time - by 2, 4, 8 times; distance by 2, 4, 8 times.

4.2. You are to explain how protection by amount, by time and by distance is realized in conditions of radiological department of the hospital (legislatively, organizational and technically). 

4.3 You are to list all materials that can be used for shield construction that would provide protection from different kinds of radiation (β-, γ- and X-ray radiation).

4.4. Personnel of nuclear medicine department plan to use yttrium-90 that is source of β-radiation in a form of bare source (half-life period – 2.7 days, maximum energy of β-radiation – 2.26 MeV). Activity at the work place is 10 kBq; duration of work is 2 hours per day. You are to give characteristics of radiation hazard during work with this radioactive nuclide. You are to give recommendations on organization of radiation protection, calculate necessary thickness of plexiglass shield.

                         5. Literature
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5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов та ін. / За ред. Є.Г.Гончарука – К.: Вища школа, 1995. – С.254-270.
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5.1.6. Норми радіаційної безпеки України (НРБУ-97). – К., 1997. – 122 с.

5.1.7. Основні санітарні правила забезпечення радіаційної безпеки України (ОСПРБУ-05). – К. 2005, - 141 с.

5.1.8. Lecture materials.

5.2. Additional:

5.2.1. Ильин Л.А., Кириллов В.Ф., Коренков И.П. Радиационная гигиена. – М.: Медицина, 1999, - С. 157-175.

5.2.2. Кириллов В.Ф., Архангельский В.И., Коренков И.П. Руководство к практическим занятиям по радиационной гигиене. – М.: 2001. – С. 130-152.

Appendix 1

Training instruction on calculation of protection parameters from external beta-radiation

All α-radiating radioactive nuclides without exception and most of β-radiating radioactive nuclides are accompanied by gamma-radiation. That is why protection from external gamma-radiation completely protects from α- and β-radiation. 

Only pure β- radiators that do not have γ-radiation (P32, S35, C14, Ca46, Sr89, Sr90, and Ir90) demand protection from external radiation different from γ-radiation protection. Such protection is achieved by distance and shielding and is based on beta-particle track in the air or in shielding materials. Path length depends on energy of this radiation.

For determination of safe distance or thickness of shield maximum energy of β-radiation of given isotope are given in table 1 «Basic physical characteristics of some radioactive nuclides» and safe distance (path length in the air) – in table 2, or thickness of shield – from aluminum, silicate glass, plexiglass, plastic etc. 

Appendix 2

Training instruction on calculation of parameters of protection from external γ-radiation based on weekly doses of radiation, expressed in roentgens

For assessment of labour conditions during work with sources of γ-radiation and for calculation of protection from external radiation, formulas (1), (2), are used, which indicate dependence of radiation dose (D) from amount of radioactive nuclide (activity of source), time of radiation and distance between source of radiation and exposed object:
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where: Q - activity of the source in milliCurie;

            M – activity of source in mg/equv. of Radium;

            Kγ – γ-coefficient of radioactive nuclide (table 1);

            8.4 - γ-coefficient of Radium;

            t – time of radiation during workweek – in hours(30 hours at roentgenologist and radiologist at work with sealed sources; 27 hours – at work with bare sources);

            R – distance between source and exposed object in centimeter.

Assessment of labour conditions is carried out by comparing calculated dose with allowable level for category A – 20 mSv per 50 workweeks = 0.4 mSv/week that is equal to 0.04 roentgens per week for γ- radiation.

Transforming the above-mentioned formula regarding Q or M, t or R, activity, time or distance, that provides safety for the personnel, can be determined. In transformed formula dose of radiation is indicated as D0 and it corresponds to allowable dose during workweek – 0.04 roentgens (0.4 mSv).

In case of protection by amount, by distance or by time, does not provide radiation safety, shields are used.

For determination of thickness of shield, damping has to be found – the number that shows how many times with shield’s help, radiation must be decreased in order to receive dose of radiation that would not exceed allowable limit. Damping is found by formula (3)
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where: D – is calculated real dose of radiation for certain labour conditions;

           D0 – allowable dose of radiation.

On basement of damping and energy of γ- radiation of given radioactive nuclide in special tables thickness of shield, made of corresponding material – lead, iron, concrete is found.

Training instruction on calculation of parameters of protection from external γ-radiation based on determination of absorbed dose rates in the air, expressed in microGray per hour

For assessment of effectiveness of radiation protection during work with sources of gamma-radiation and calculation of its parameters, you are to have such data on radiation conditions:

· activity of source of gamma-radiation in Becquerel (Bq);

· energy of gamma-radiation in mega-electronvolt (MeV);

· distance between source of radiation and object of irradiation in meters (m);

· time of radiation in hours (hour);

· kerma of radioactive nuclide;

· absorbed dose rate in the air in microGray per hour, (μGy/hour);

· material for protection (its name and density).

Assessment of accordance of parameters of radiation protection to requirements of existing legislation is based on comparison of calculated absorbed dose rate in the air (AD) with permissible absorbed dose rate in the air (PAD).

Amount of absorbed dose of external radiation rate in the air is calculated according to the following formula:

Р = 
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where:  P – is absorbed dose rate in the air Gy/hour (calculated by this formula absorbed dose rate in the air is expressed in Gy/hour, for recalculation it in μGy/hour it has to be multiplied by 10-6);

   A – activity of the source of γ-radiation in Becquerel (Bq);

   G – kerma of radioactive nuclide – summary initial kinetic energy of all charged particles, framed by influence of secondary ionizing radiation. Systemic unit of kerma is Gray, off-system unit is rad. Value of kerma is found in special table or is counted by multiplying gamma coefficient of radioactive nuclide by coefficient – 6,.5 and γ-coefficient is found in table 1 («Physical characteristics of radioactive nuclides»);

   t – time of irradiation in seconds (if that time is given in hours than it has to be multiplied by 3600 for recalculation of time expressed in seconds);

   R – distance between source of radiation and exposed object in meters (m).

Similarly to calculations by formulas (1) and (2), transforming formula (4) relatively to A, t or R, or parameters of protection by amount (activity), by distance or by time can be detected at necessity.

At the same time dose rate in transformed formulas is indicated as P0 has to be suited to amount of allowable absorbed dose rate in the air (see table 6).

Calculation of protection from external γ-radiation by shields is carried out similarly to indicated above sample.

First stage of calculation of protection by shield is calculation of absorbed dose rate in the air from certain source according to given above formula.

Second stage of calculation is determination of necessary damping of absorbed dose rate in the air. Formula (5) is used for that:

К = 
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where: K – damping factor;

            P – calculated actual absorbed dose rate in the air;

            P0 – permissible absorbed dose rate in the air (see table 6).

Third stage is determination of thickness of shield from suitable material (lead, iron, concrete) by quantity of necessary damping of γ-radiation and its energy. The same tables 3, 4, 5 are used for that purpose.

Table 1
Permissible absorbed dose of gamma-radiation rates in the air that are used for planning of protection from external irradiation

	Categories of

exposed person
	Destination of premises and territories
	Continuance of irradiation hour/year
	Permissible absorbed dose rate in the air mcSv/hour

	Personnel
	Persons of category A
	Premises of permanent stay of the personnel
	1 700
	6.0

	
	
	Premises of sojournment stay of the personnel
	850
	12.0

	
	Persons of category B
	Premises and territory of object where persons that refer to category B are
	2 000
	1.2

	Persons of category C
	Other premises and territory
	8 800
	0.06


Comment: Values of AD are given with double safety factor that is caused by peculiarities of planning of protection.

Training instruction on method of calculation of thickness of protector from X-ray radiation

Calculation of thickness of walls, floor, and ceilings of premises of X-ray room, protective screens and shields consists of three operations:

· determination of necessary damping factor of X-ray radiation (K) that shows how many times dose rate has to be decreased to permissible;

· determination of thickness of protection by lead that is necessary for decrease of absorbed dose rate in the air that was produced by source of X-ray radiation to allowable level;

· recalculation of founded thickness of protection by lead to material which planned or existing constructions are made of. 

Formula (6) is used for calculation of damping of X-ray radiation during determination of dose rate in the air in roentgens per hour:
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where : Ist – standard anode current of X-ray tube (1-3 mA);

             R – distance between X-ray tube and place of protection, m;

             PDR – permissible absorbed dose rate in the air (exposure dose) of radiation, mR/hour 

Radiation protection of personnel and radiation safety of patients in radiological departments of hospitals

Different quantum and corpuscular irradiations are used for radiotherapy. Their sources are:

· β-, γ- radiating radioactive nuclides in a form of bare and sealed sources;

· X-ray apparatuses that are generators of quantum radiation of low and middle energies;

· betatrons and linear accelerators that generate inhibitory and corpuscular irradiations of high energies. 

Existent ways of radiotherapy are divided into two basic parts: 1) ways of teleirradiation; 2) ways of contact irradiation.

In case of teleirradiation source is located at considerable distance from patient (long-distance irradiation) or at insignificant distance (short-distance irradiation). In both cases, beam of radiation is given necessary width and shape and directed onto region that is subject to irradiation.

Contact irradiation includes: application way, when sealed sources are located on body surface that is irradiated by special devices – masks, applicators; intracavitary – when source of radiation is introduced into one of body cavities and intraorganic – when source of radiation is introduced directly into tissue of tumour.

Variety of ways and methods of radiotherapy is determined by necessity of fulfillment of basic principle of radiotherapy – concentration of radiation energy in abnormally changed tissues, combined with maximum decrease of dose in surrounding tissues and the whole body.

Radiation hazard for personnel of radiological departments, patients that receive radiotherapy, persons that can be in different premises and on territory that is adjacent to building depends on the way of radiotherapy and technical ways for its conduction.

Because of that, a number of requirements, stated in «Building rules and norms» and «Rules on work with radionuclides in establishments of Ministry of Public Health» are made for allocation of radiological departments of hospitals, organization of radiation protection of personnel and radiation safety of patients and population.

Radiological departments of hospitals are usually located in one-storey buildings with asymmetric-block planning that provides isolated location of every organization department:

- department of teletherapy;

- department for treatment by sealed sources;

- department for treatment by bare sources;

- department (laboratory) of radioactive nuclide diagnostic.

Scheme of sanitary inspection of radiological department of hospital

1. Name and address of hospital or polyclinic, allocation of rooms (building, floor, adjacent premises).

2. Presence and condition of paper maintenance (journal of dosimetry, instructions etc.).

3. Planning of rooms (list of rooms, their area).

4. Type of X-ray apparatus, voltage and current strength in tube.

5. Destination of X-ray apparatus (diagnostic, therapeutical, photofluorographic, defectographic). Immovable, unidirectional, various directional working beam.

6. Presence and type of ventilation in treatment room, upper and lower exhaust ducts. Natural and artificial lighting.

7. Protection from X-ray radiation of work places of radiologist, X-ray technician and adjacent premises (protective screens, lead-impregnated glass, walls, windows, individual safety methods). Calculations of effectiveness of their protection.

8. Presence and type of Ionometers, personal dosimeters, their logbooks, dates of examinations.

9. Degree of preparation of personnel (special education, improvement).

Scheme of hygienic estimation of radiation protection in radiological department of hospital

1. General characteristic of radiological department of hospital.

Name of patient care institution, its departmental submission, address.

Characteristic and assessment of allocation of building of radiological department on the area, type of building, presence of zone of unavailability, presence of control area, its measures.

Structure of department, peculiarities of allocation and planning of its subdivisions, functional connection between them.

Assessment of radiation environment on territory of control zone and outside of it by determination of absorbed dose rate in the air of γ-radiation and radioactive pollution of soil.

2. Department of teletherapy.

Allocation and planning of department, basic premises, characteristic of devices used for radiotherapy.

Radiation protection of control room, adjacent premises and territory from γ-radiation (presence of protective shroud on radiating device, materials and thickness of walls in treatment room, presence of protective labyrinth at entrance, protective doors, their freeze, presence of attentive light alarm).

Observing system for irradiation of patients.

Characteristic and assessment of ways of protection of patients from accessory irradiation.

Assessment of effectiveness of radiation protection in control room and other adjacent premises by calculation method and measurement of absorbed dose rate in the air.

3. Departments for treatment by sealed sources.

Allocation and planning of department.

Sources of irradiation that used in department, their activity, methods of application of sources to patients (manual-linear and consistent).

Characteristic of radiation dangerous premises (depository for sources of irradiation, radiomanipulation room, radiotreatment room), their accordance to hygienic requirements.

Conditions of storage and transportation of sources of irradiation.

Ways of radiation protection of personnel in depository for sources of irradiation, radiomanipulation room, radiotreatment room.

Radiation protection of adjacent premises and territory.

Assessment of effectiveness of radiation protection by necessary calculations and measurement of absorbed dose rate in the air of workplace, behind shields, in adjacent premises, on adjacent territory.

4. Department for treatment by open sources.

Allocation of department, characteristic of use of radioactive nuclides, class of radiation hazard it belongs to.

Characteristic of radiation dangerous premises (depository of radioactive nuclides, filling room, treatment room, washing room, radiological wards) their accordance to permitted class of works, sanitary improvement (covering of walls, floor, exhaust hoods, ventilation, collection, removal and sterilization of solid and liquid radioactive waste).

Presence of means of radiation protection: protective shields, boxes, remote instruments.

Presence of individual radiation protection devices for personnel: working clothes, overalls, aprons, arm-bands, breathing masks and others.

Sanitary and domestic premises for personnel.

Results of measurements and assessment of level of radioactive pollution of workrooms and other premises.

5. Acquaintance with documentations of radiological department, its types.

Analysis and assessment of materials of radiological and medical control during previous year and current year.

6. Conclusions.

Topic № 10
A hygienically and sanitary estimation of influence of tropical climate is on the terms of life, capacity and health of population.

1. Learning objective

1.1. Master hygienic peculiarities of working and living conditions of population in tropic and hot climate.

1.2. Master the method of assessment of heat exchange and organism thermoregulation of the body in tropic and hot climate.

1.3. Know types of population pathology in tropic and hot climate conditions.

2. Basics

2.1.You should know:

2.1.1. Physiologic peculiarities of thermoregulation mechanisms in hot microclimate conditions and its influence on the organism and health.

2.1.2. Main types of pathology which are common for tropic and hot climate.

2.2.You should have the following skills:

2.2.1.To determine parameters of the microclimate and its impact on the organism.

3. Self-training questions

3.1. Hygienic characteristic of climate and weather in tropic and hot climate.

3.2. Hygienic peculiarities of solar radiation in tropic climate.

3.3.Hygienic peculiarities of daily and seasonal microclimate fluctuation (air temperature, radiant temperature, humidity, air movement speed) in hot deserts and humid tropic conditions.

3.4.Meteorological factors’ complex influence on heat exchange and other physiological processes in the organism in tropic and desert climate conditions. 

3.5.Hygienic characteristics of savannah, steppe, arid areas and humid tropic forest climate.

3.6.Health disorders and diseases typical for tropic and hot climate and their prophylactics. 

3.7.Human adaptation and acclimatization in hot and tropic climate.

3.8.Personal hygiene peculiarities in hot and tropic climate: hygiene of skin, clothes, hygienic principles of day regimen and their substantiation.

3.9.Peculiarities of inhabited area planning and build-up in arid and humid tropic climate. 

3.10.Peculiarities of sanitary infrastructure of settlements in tropic climate. Water supply, sewerage system, solid waste disposal. The role of green vegetations in microclimate conditions improvement in inhabited areas.

3.11.Residential hygiene in hot climate. Planning peculiarities of different types of buildings according to their insolation and influence on residential microclimate conditions. Optimal windows orientation, its scientific substantiation. Sun protection devices. 

3.12.Hygienic requirements to natural and artificial residential and industrial premises ventilation in tropic climate.

3.13.Air conditioning in residential, public and industrial premises as microclimate optimization measure. 

3.14.Peculiarities of requirements to natural lighting of residential premises in tropic conditions. Natural lighting and microclimate optimization measures interrelations. Venetian blind influence on these factors.

3.15.Hygienic peculiarities of building materials and constructions which are used for building in tropic climate.

3.16.Organization and working regimen peculiarities in arid and humid climate. Microclimate parameters in which physical work is impossible. 

3.17.Calculation methods of the assessment of tropical climate influence on heat condition of organism. (see Appendixes).

4. Self- training assignments 

4.1. Using tables or nomogram (topic № 8) determine equivalent-effective temperature (EET) in ship’s hold where dockers are doing the loading work, if air temperature according to dry thermometer of aspiration psychrometer is tdry = + 330C, twet = +280C, air movement velocity v = 0.1 m/sec. According to appendix 4 table 4.1, determine acceptable working time of dockers in the hold. How could work conditions be optimized? 

4.2. Using nomogram (topic № 8) determine the resultant temperature in residential premise where air temperature according to dry thermometer is t = +320C, air movement velocity is v = 0.15 m/sec., absolute air humidity is A = 20 Hg mm, average radiant temperature is t = + 350C. Loader brigade have to do the hard manual work. Determine possibility of this work performance according to mentioned microclimate conditions. How could work conditions be optimized? (appendix 4).

4.3. Calculate the wet bulb globe temperature (WBGT) by Yaglow and Minard (1955) if the air temperature according to dry and wet thermometer of aspiration psychrometer is tdry = +340C, twet = +300C, the globe thermometer shows, that t = +280C (appendix 4). Is it possible to do any physical work in such microclimate conditions?
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Topic № 11

Hygienically and sanitary, toxicological and epidemiology problems of nourishment of population of tropical regions.

Organization and lead through of sanitary examination of food products and prepared meal is in the countries of torrid zone. Methods of medical control are after the feed of population of countries of tropical region.

1. Learning objective

1.1. Learn the social and hygienic, toxicological and epidemiological nutrition peculiarities of tropical regions population.

2. Basics

2.1. You should know:
2.1.1. Basics and conditions of rational nutrition and ways of its realization in tropical climate.
2.1.2. Food poisonings classification and their peculiarities in hot and tropical regions.
2.1.3 Alimentary diseases and foodborne infections typical for hot and tropical regions.

2.2. You should have the following skills:
2.2.1 To carry out medical control of nutrition sufficiency and safety, use methods and measures for prevention of diseases among certain population groups in tropical regions.

3. Self-training questions

3.1. Rational nutrition and conditions of its provision.
3.2. Social and hygienic peculiarities of nutrition of different age and sex population groups in tropical regions.
3.3. Physiological and hygienic basics of rational nutrition in tropical conditions.
3.4. Organism energy, protein, fat, carbohydrate requirements and their quantity and balance peculiarities in tropical climate.
3.5. Vitamins, mineral salts, microelements, taste substances (spices) role in nutrition of tropical regions population.
3.6. Hot climate influence on food and some its components assimilation. Metabolism and nutrition pattern peculiarities in tropical regions.
3.7. Hygienic characteristics of food products, used by population of arid and humid tropical regions.
3.8. General characteristic of alimentary diseases of tropical regions population.
3.9. Malnutrition and complete starvation diseases (protein and energy insufficiency) among tropical regions population.
3.10. Vitamin deficiency diseases (hypo- and avitaminosis) among tropical regions population. Polyunsaturated fatty acids deficiency diseases. 

3.11. Mineral and microelements deficiency diseases among population of tropical regions.
3.12. Overeating diseases in tropical regions.
3.13. Diseases caused by poor quality of food intake (foodborne diseases, helminthosis, food poisoning, ferrnentopathies).
3.14.
Methods of medical control over tropical regions population nutrition.
3.15. Calculation methods of the population nutrition assessment. Alimentary calorimetry method.
3.16. Sanitary inspection of food products and ready meals, its usage in tropical region counties.
3.17. Food products storage and preservation peculiarities in tropical conditions, usage of preservatives and antibiotics.
3.18. Methods and measures of prevention of the foodborne diseases, infections and invasions with alimentary transmission mechanisms, food poisoning.

4. Self-training assignments

4.1. Determine, of which alimentary diseases are the following symptoms? During examination of oil-workers from Middle East (the Arabian peninsula) the following was found: polydypsia, increased skin sensitivity to ultraviolet radiation, increased skin capillaries penetration, hyperkeratonic dermatosis, dry skin with fissures, seborrheic eczema, immunity decrease, hair loss.
4.2. A worker of cotton plantation is 170 cm height, he lost 2 kg of weight during 15 days. The ideal theoretical body mass for this height is 70 kg. The worker performs physical work of medium intensity and receives 2 500 kcal intake. Take into account the every 1 kg loss of body weight for 15 days (so-called energetic equivalent) corresponds to 4 100 kcal intake deficiency. Calculate how many calories the intake should be increased by to compensate his body weight loss (see appendix 2).
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Appendix 1

Rational nutrition and its provision in tropical regions

Rational nutrition and its provision in arid and humid areas with tropical climate is considered according to abovementioned natural peculiarities, social development of the countries, natural resources presence, which allow to solve economical and nutrition problems. For example countries of Middle East are rich with oil and despite the Arabian peninsula desert climate they trade and can receive food products from other countries. Due to these circumstances, the qualitative and quantitative sufficiency of population nutrition is satisfied. 

Countries with dry climate which don't have considerable natural resources can't effectively solve the problems of sufficient nutrition for their population (e.g. Ethiopia).
Local peculiarities of food production also influence quality and quantity of nutrition. In dry regions, savannah, half-deserts, cattle-raising is spread thus one side nutrition of cattle origin food is used. In other, humid regions, food of plant origin prevails. Ethnic and religious traditions also play an important role in nutrition of certain countries’ population.
From the "Hygiene of nutrition" section (topic № 23) it is known that rational nutrition is nutrition which provides normal organism growth and development, its high working ability, resistance to negative environment factors influence.
Conditions of rational nutrition are the following:
· energetic value of food intake. It means correspondence to organism energy expenditure, including undigested part of food (in middle climate this part is 10%, in tropical climate it is considerably more);

· quality value of dietary intake, which means presence of all substances in necessary amount and their balance;
· rational diet. It means correspondence of food intake to biological rhythms (food intakes in certain time of the day). Also the certain number of food intakes, intervals between them, balance between the values of different food intakes during the day;
· enzymatic constellation. It means correspondence of food products quality to enzyme ability of individual digestive system (quality of culinary processing, condition of food intake, spices, and other factors, that make the food easy for digestion and assimilation).
- epidemiological and toxicological food safety which means the absence of infectious organisms, helminthes and poisoning substances in toxic concentrations;
According to WHO data energetic and quality nutrition value of some developing countries population doesn't correspond to physiological requirements and famine is spread in some cases.
The energy and protein deficiency can cause the edematous form of starvation – Kwashiorkor, which affects children first of all. This disease affects muscles and lower extremities swell so much that toes can't be seen under the swelling. Person losses physical strength, working ability, anemia can appear.
In conditions of the total starvation, predominant energy deficiency in tropical regions may cause the cachexia, which is characterized by growth delay, severe atrophy of muscles and subcutaneous fatty tissue. Skeleton contours are seen under the skin and the head is disproportionally big.
In tropical developing countries children suffer from sprue, alimentary dwarfism, after breast diarrhea, anemia, liver cirrhosis, debility.
Among vitamin deficiency diseases (hypo- and avitaminosis) there are malignant anemia, scorbutus, xerophthalmia, beri-beri, rachitis, keratomalacia, pellagra, ariboflavinosis etc..
Endemic diseases of minerals deficiency or excess amount of microelements are typical for some localities: endemic goiter, caries, teeth fluorosis, rachitis, iron deficiency and microcytic hypochromic anemia, selenodeficiency miopathy, molibdenosis, Keshan disease, alimentary selenosis etc.
On the other hand among well provided population such diseases as obesity, gout, atherosclerosis, hypertension, urine acid diathesis, hypervitaminosis and brain blood circulation disorder can appear.
Diseases are also connected with poverty and low culture level of population and poor food quality and they are manifested by high temperature when microorganisms reproduce and preserve their virulent properties. 

The most widely spread are the following diseases bacteriological, amoebic dysentery, typhoid fever, patatyphoids, hepatitis A, poliomyelitis, zoonotic infections, food poisoning of microbial and non-microbial origin, enzymopathia, food allergies, bio- and geohelminthosis.
Suppressed appetite is one of peculiarities of hot climate, also there are disorders of food digestion which are caused by spices. (The supressed appetite and digestion are the hot climate particularities. That is why spicy meals with pepper and other digestive system stimulators are used.) People change their diet by taking food in the evening and in the morning instead of day time.

Appendix 2

Hygienic characteristic of widespread food products of tropical region

Cereals are widespread among plant food products in arid and humid tropical areas. Wheat contains 10-20% of protein in cellulose, which causes bread pores; rice - 12% of proteins and cellulose - 1% and it’s used for cereals but not for bread, maize (corn) - 7% of proteins, millet, sorghum, gaoliang - 10-13% of proteins. Fungi (ergot, brand, aspergillus etc.) especially after heavy rainfalls, present in cereals may be harmful for human health and can cause micotoxicosis.
Beans are also widespread because they are rich with proteins (15-17%), fats (6%), tough cellulose and soy (18-19% fats) and peas, lentils, chick-pea etc.
Oil-bearing crops are widespread too. They are ground peas, coconut tree, rape, wild turnip/bittercress, mustard, olives, sesame, safflower, cocoa, tung-tree, cotton-plants. These plants are characterized by significant amount of polyunsaturated fatty acids – linoleic acid (33-50%), oleic acid (29-44%). 
Manioc is prevalent among vegetables in tropical countries, especially in humid tropics, savannas. Weight of manioc tuber is 2 kg, it contains 24% of carbohydrates, 1% of proteins, 0.5% of fats, 3% of cellulose. Some sorts have up to 80 mg/kg poisonous cyanogenic glucosydes and may be harmful for health.
The sweet potato or yam is the second widely spread vegetable in tropics and subtropics. Its tuber weight is 4-5 kg. It contains 24% of carbohydrates, 2% of proteins, 1.5% of fats, 3% of cellulose. In the South-East Asia and Oceania, yams are grown, which contain 29% of carbohydrates, 25% of proteins, 0.03% of fats, 1% of cellulose. There is a sago palm in Indonesia and Malaysia and starch groats as it’s made of core of its trunk. Sago contains 80% of starch, 3 % of proteins, 0.25% of fats. In hot climate regions pumpkins, melons and watermelons are widely used.
Among fruits citrus plants are widespread: oranges, tangerines, grapefruit, shaddocks, lemons, citrons, kumquats. These fruits are rich with sugar, organic acids and have significant dietetic properties.
Bananas play significant role in nutrition of tropics population because they are rich with sugar and vitamins, they contain 22-27% of carbohydrates, 1.3-1.5% of proteins, 0.1-0.6% of fats.
In arid areas of Asia, Africa, date palms are grown. They are called “desert bread” because of their nutritious properties. It contains 72% of carbohydrates, 7% of proteins, 2,5% of fats, 3-6% of cellulose, vitamins B.
In Indonesia and Polynesia bread tree and jackfruit are cultivated. They contain 19% of starch, 12% of sugar, 1.5% of proteins, 0.2-0.5 % of fats. Mango, mangosteen, tamarind, loquat are used in the South Asia; the pineapples, guava, sapota, avocado - in the Central America. All these fruits have high nutrition and taste qualities. 
Full-value protein deficiency is significant disadvantage of these plants. Also they don’t contain enough essential acids, or the wrong balance between them, except soy and legumes. In case of one side nutrition with these plants and without sufficient assortment, the partial protein deficiency and anemia (due to the meat products’ hemoiron absence) develop.
Appendix 3

Methods of medical control of sufficiency and safety of tropical regions’
population nutrition

In developed countries of tropical region medical control methods are similar to those, which are used in Europe. They are the following:
· methods of nutritional status assessment of research population group;
· methods of energy expenditure assessment, organism energy and necessary substances of dietary intake provision (calculations and laboratory methods of research);
· methods of expert assessment of food products and ready meals for their freshness and safety (see chapter "Hygiene of nutrition").
In developing countries these methods are used by medical service in big cities or centers of administration. In rural regions these methods are applied but their results and implementation are not very effective.
Based on these results and according to the WHO recommendations, the Methods and measures of preservation and storage of food products in tropics are developed and introduced. They consider usage of antibiotics and preservatives etc.

Methods and measures of alimentary and foodborne infections and invasions, microbial and non-microbial origin food poisonings prevention are developed. Sanitary culture elements, sanitary education of population, prophylactic immunization (vaccination) etc. play significant preventive role.

Appendix 4

Calculation methods of nutrition assessment and correction

4.1. Method of alimentary calorimetry by P.E. Kalmukov

This method allows to determine the total sum of energy expenditure for certain research period and to make corrections of intake in case of weight loss or excessive gain. It can be done by intake calories calculation in condition of adequate nutrition (taking into account part of ration which wasn't eaten) and with permanent body weight.
Researches are carried out for 15 days. If body mass doesn't change during this period - energy expenditure corresponds to digested food energy (10% of eaten intake isn't digested). If during this period a person looses weight, we can consider that every 1 kg of body weight loss equals 4 100 kcal shortage for both for adults and children, and every 1 kg of weight gain equals extra 6 800 kcal for adults and 5 000 kcal - for children. These figures are called energy equivalents (EE).
During calculations it should be considered, that ideal theoretical body mass by Brock's index equals height in cm minus 100.
During nutrition correction for people with body weight loss, corresponding food amount is added to ration and for people with excessive weight, food amount is decreased but not less than by l 000 kcal (the level, at which the nitrogen balance (protein nutrition index (PNI, %) is not yet disturbed). Protein nutrition index is urea nitrogen share in general nitrogen content in urine in %.
Example 1. Adult person has excessive body mass of 10 kg, and in order to decrease it to ideal theoretical body mass he gets limited ration of l 000 kcal instead of necessary 3000 kcal per day. How long can this intake be used without pathological changes in the organism?

Calculation:    
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Example 2. Person performs medium intensity physical work, and receives intake, worth 3 000 kcal, during 15 days. During this period, person looses 1 kg of body mass. How can the daily intake be optimized?
Calculation: Body weight decrease by 1 kg during 15 day means 4 100 kcal shortage. Thus, addition to the daily intake is: 

Addition:  
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4.2. Methods of proteins and fats sufficiency assessment.
Protein sufficiency is calculated using protein nutrition index (PNI) which is expressed in % corresponding to urea nitrogen correlation to total nitrogen in urine (see table 1).

Table 1

	Protein nutrition index, %
	Level of protein nutrition

	95-90
	Adequate

	90-85
	sub adequate

	85-80
	Low

	80-70
	sub compensated

	70-30
	Insufficient

	30-25
	significant disorder


Fat sufficiency is calculated using the following formula:
D= M × C × 0.0632

where:    D - fats amount in g;
M- middle subcutaneous thickness in mm (it is determined under lower angle of the right scapula, on the back surface of the right shoulder and on the side surface of belly);

C - body surface in cm2, determined according to the table 2.

Table 2

	Body mass in kg
	Body surface, m2
	Body mass in kg
	Body surface, m2

	10
	0.482
	60
	1.729

	20
	0.834
	70
	1.922

	30
	1.19
	80
	2.098

	40
	1.323
	90
	2.263

	50
	1.535
	100
	2.518


Topic № 12
WATER AND WATER SUPPLY HYGIENE IN TROPICAL CLIMATE CONDITIONS

1. Learning objective

1.1. Learn the peculiarities of tropical regions water supply.

1.2. Master the medical control methods of hot and tropical regions water supply and prevention of waterborne diseases.

2.Basics 

2.1. You should know:

2.1.1. The hygienic and epidemiological water significance in tropic conditions.

2.1.2. Methods and measures of sanitary inspection of tropic regions population water supply.

2.2. You should have the following skills:

2.2.1. To examine water supply sources, select water samples for laboratory analysis taking into account tropic conditions. (sample preserving)

2.2.2. To assess the water laboratory analysis results.

3. Self-training questions
3.1. Physiological functions of water (structural, exchanging, transporting, excretory, heat exchanging etc.) and their peculiarities in tropic conditions.

3.2. Epidemic and endemic waterborne diseases of arid and humid tropic regions. 

3.3. Human body dehydration in tropical climate, its signs and symptoms.

3.4. Scientific substantiations of norms of physiological, residential, industrial water requirements and their peculiarities in tropical regions. 

3.5. Hygienic requirements to water quality and their peculiarities in tropical conditions. 

3.6. Organoleptic and chemical characteristics of water, their hygienic significance and peculiarities in tropical regions water.

3.7. Organoleptic, chemical, bacteriological, toxicological water pollution indices, their peculiarities in tropical conditions.

3.8. International water quality standards and peculiarities of their usage in tropical conditions. 

3.9. Hygienic characteristic of water recourses and water supply sources in arid and humid tropical areas.

3.10 Hygienic characteristic of methods and means of purification, disinfection, special water conditioning methods in tropical conditions. 

3.11 Methods and organization of drinking water quality sanitary control in cases of centralized and decentarlized water supply in developed countries of tropical regions and in developing counties.

3.12. Sanitary examination methods of water supply sources, water sampling for laboratory analysis and their results assessment. Water sample preservation methods in hot climate conditions. 

4. Self-training assignments

Using international water standard (IWS –73), decide if water from water-pump of river water-tower is suitable for drinking with the following laboratory results:

· transparency – 12 cm

· turbidity – 5.5 units  

· colour  – 350C

· taste – “fish” 3 points

· odour – “fish” 3 points

· temperature – 220C

· pH – 6.5 

-  solid residue – 250 mg/l

· general hardness – 1.5 mg-equiv./l

· iron – 1.2 mg/l

· fluorine-ion – 0.5 mg/l

· copper – 0.06 mg/l

· manganese – 0.08 mg/l

· oxidizing ability – 5 mg O2/l

· ammonia nitrogen – 0.35 mg/l

· nitrite nitrogen – 0.03 mg/l

· nitrate nitrogen – 15 mg/l

· microbial number – 220

· coli-index – 6

· coli-titer – 167

Average water consumption by population of this locality is 6 l per day. 

If necessary, suggest methods of water quality improvement.

4.2. List the decentralized water supply sources in arid and humid tropical areas and protective measures against their pollution.
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Appendix 1

Hygienic requirements to water quality and their peculiarities in tropic conditions
These requirements include the following:

· good organoleptic properties: to be transparent, colourness, without suspended materials inclusions which left on the surface, odours, after-taste, to have pleasant fresh taste (which depends on water temperature, dissolved salts and gases) ;

· to have optimal salt composition;

· not to have poisonous substances in toxic concentrations;

· not to have infectious agents and other organisms. 

The assurance of water requirement following is achieved by state water standards development for centralized water supply (in Ukraine there is a state standard 2874-82), hygienic standards for decentralized water supply, Standard for water supply sources. 

For developing counties and others, WHO has developed International Water Standard (IWS –73, table 1) which is used as it is or serves as the base for the national standards development considering local conditions. Limited permissible concentration (LPC) of harmful substances in IWS – 73 is counted for the consumption of 3 liters per day. That is why local limited permissible concentrations such harmful substances of tropical region should decrease proportionally to water consumption amount in this locality.
Table 1

International Water Standard (IWS-73)

	Indices
	LPC
	MAC*

	Turbidity 
	to 5 units
	to 25 units

	Color
	to 20 (С
	to 20 (С

	Taste and odour
	to 2 points
	to 2 points

	Temperature
	+ 8 - +12(С
	+ 10 - +14(С

	Active reaction рН
	7 – 8.5
	6.5 – 9.2

	Solid residue
	to 1 000 mg/l
	2 000 – 3 000 mg/l

	General hardness
	2 mg equiv/l
	10 mg equiv/l

	Iron in water blue by eosin
	0.3 – 0.5 mg/l
	0.3 – 0.5 mg/l

	Iron in city water
	0.1 mg/l
	1 mg/l

	Chlorides
	to 350 mg/l
	600 mg/l

	Sulfates 
	400 – 500 mg/l
	400 mg/l

	Nitrates per nitrogen
	to 10 mg/l
	11 mg/l

	Fluorides
	0.5 – 1.5 mg/l
	0.8 – 1.7 mg/l

	Copper
	0.05 mg/l
	1.5 mg/l

	Manganese
	0.05 mg/l
	0.5 mg/l

	Oxidation
	2 – 3.4 mg О2/l
	2 - 4 mg О2/l

	Nitrites per nitrogen
	to 0.002 mg/l
	to 0.002 mg/l

	Microbial number
	100 in 1 ml
	100 in 1 ml

	Coli-index
	not more than 3
	-

	Coli-titre
	not more than 300
	-


* MAC – maximum acceptable concentrations.
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