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Тopic № 9

A method of calculation of energy spending of man and its requirements is in food matters. An estimation of adequacy of feed is after a menu-lay-out.

1. Learning objective
1.1.Master the methods of medical control of the energy expenditure and nutrition in different social and professional, sex and age population groups. 

2. Basics

2.1. You should to know:

2.1.1. Physiological basics of metabolism in the human organism.
2.1.2. Energy metabolism and its regulations. Constituents of the daily energy expenditure. 

2.1.3. Physiological and hygienic characteristic of the basal metabolism and specific-dynamic effect of food.

2.1.4. Dependence of the human energy metabolism on climate and weather conditions, microclimate, emotional stress and physical load. 
2.1.5. Rational nutrition as a basis of the sufficient energy supply for the human organism. 
2.2. You should have the following skills:
2.2.1. To monitor the daily activity of the individual or a group with similar daily routine and nutrition. 

2.2.2. To use directive, reference materials, formulas, tables, nomograms, perform the necessary calculations (analyses). 

3. Self-training questions

3.1. Physiological basics of energy and plastic metabolism in organism. 

3.2. Physiological significance and main functions of the nutrition. 

3.3. Concept of the rational nutrition as a basis of energy and plastic metabolism in human organism. 
3.4. Characteristic of different population groups depending on the energy expenditure. Scientific background of the physiological standards of nutrition for different sex and age, professional population groups. 
3.5. Daily energy expenditure of human organism and its main constituents. 

3.6. Doctor’s duties concerning the medical control of the energy expenditure and nutrition for different population groups, organized collectives. 
3.7. Ssignificance of the rational nutrition to health protection and improvement. 

3.8. Classification of nutrients and their functions in the organism (energetic, plastic, catalytic, protective).

3.9. Methods of determination of the human energy expenditure (direct and indirect calorimetry, alimentary energometry, pulsometry, calculation methods).

3.10. Method of calculation of the human energy expenditure using the anthropometric and time-keeping data.
3.11. Method of calculation of the human requirements in nutrients.
3.12. Methods of balance and budget research of nutrition, their goals, advantages and disadvantages for the assessment of the individual and collective nutrition.
3.13. Questionnaire methods of the nutrition assessment, their goals, advantages and disadvantages for the assessment of the individual and collective nutrition.
3.14. Laboratory methods of determination of energetic value and nutrient composition of the daily intake.
3.15. Calculation methods of determination and assessment of the daily intake quantitative and qualitative composition.
3.16. Medical, sanitary and hygienic optimization measures in the collective and individual nutrition.
4. Self-training assignments
4.1. A 40-year old woman is the tutor in the humanitarian university. Determine the intensity group of her labor, physical activity coefficient (PhAC), daily energy expenditure, requirements in main nutrients (proteins, fats, carbohydrates, vitamins В, С and А, minerals /iron, calcium, phosphorus/), optimal dietary intake.

4.2. The 30 years old man of 175 cm height, 70 kg body weight is the surgeon by profession. His daily chronogram is the following: professional activity (performing operations) – 4 hours, preparation to operations – 1.5 hours, preparation and conduction of the medical conference – 2.5 hours, walking – 1 hour, active physical exercises – 30 min., self-service – 2.5 hours, reading – 1.5 hours, public activity – 1 hour, rest by seating – 2 hours, laying – 1 hour, sleeping – 8 hours. Calculate the actual basal metabolism using equations, daily energy expenditure [according to the relative basal metabolism (RBM) – the type activity duration and physical activity coefficient (PhAC)], nutrient requirements.
4.3. The energy expenditure of the bricklayer (IV group of physical activity) is 4 500 kcal. The daily intake of the bricklayer includes 120 g of proteins, 95 g of fats, 600 g of carbohydrates.
Calculate the bricklayer’s nutrient requirements and his intake caloricity. Make the conclusion about his nutrition adequacy.
4.4. The daily intake of trade school pupils making bench tools manually (III group of physical activity) was calculated using the menu schedule and the following data were received: caloricity 3 200 kcal, proteins 105 g, fats 90 g, carbohydrates 560 g, vitamin С 130 mg, vitamin А (carotin) 0.8 mg, vitamins В1 1.6 mg, В2 0.8 mg, РР 9.5 mg, В6 1.3 mg, calcium 800 mg, phosphorus 1 200 mg, iron 9 mg.
The average energy expenditure of a pupil is 3 100 kcal. Calculate the pupils needs in nutrients, make a conclusion about their nutrition sufficiency and adequacy.
5. Literature
5.1. Principal:

5.1.1. Загальна гігієна. Пропедевтика гігієни. /Є.Г.Гончарук, Ю.І.Кундієв, В.Г.Бардов / За ред. Є.Г.Гончарука. – К.: Вища школа, 1995. – С.434-458.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С.512-538.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров(я, 1999. – С.313-353.

5.1.4. Габович Р.Д., Познанський С.С., Шахбазян Г.Х. Гигиена. – К.: Вища школа, 1983. – С.134-155; 252-254.

5.1.5. Загальна гігієна. Посібник для практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький /За ред. І.І.Даценко. – Львів,: Світ, 1992. – С.90-93.

5.1.6. Lecture on section “Hygiene of nutrition”.

5.1.7. Гігієна харчування з основами нутриціології. Підручник /В.І.Ципріян, Т.І.Аністратенко, Т.М.Білко та ін./ За ред. В.І.Ципріяна. – К.: Здоров(я, 1999. - С.-51-57.

5.1.8. Ванханен В.В., Ванханен В.Д., Ципріян В.І. нутріціологія / Підручник для медвузів. – Донецьк: „Донеччина” – 2001. – 474 с.

5.2. Additional:
5.2.1. “Норми фізіологічних потреб населення України в основних харчових речовинах та енергії” (Наказ МОЗ України № 272 від 18.11.1999 р.) .

5.2.2. Ципріян В.І., Велика Н.В., Яковенко В.Г. Методика оцінки харчового статусу людини та адекватності індивідуального харчування. Учбово-методичний посібник. – К., 1999. – 60 с.

5.2.3. Даценко І.І., Габович Р.Д. Основи загальної і тропічної гігієни. - К.: Здоров(я, 1995. – С.59-65.

Appendix 1

Methods of determination of the organism energy expenditure

Daily energy expenditure of organism consists of:

- basal metabolism which depends on the age, sex, height, body weight, physiological constitution (asthenic, normo- and hypersthenic);

- energy expenditure by gastrointestinal digestion (specific-and-dynamic effect of food) which is approximately 10% from the basal metabolism;

- energy expenditure due to physical loads and emotional stresses during the day, in other words on physical activity and rest according to the individual or collective daily routine;

- energy expenditure depends also on the local climate and weather conditions, workplace microclimate, clothes type and quality, work habits and skills (ability).
The most exact, but bulky methods of determination of the energy expenditure are the following: 

- method of direct calorimetry (the heat release from the organism into special calorimetric camera);

- method of indirect calorimetry, consisting in the gas exchange (respiratory metabolism) (quantity of the inspired oxygen and expired carbonic acid per hour) determination during the rest and physical activity. The expired air is accumulated in the special Douglas’s rucksack for further analyses of О2 and СО2 content;

- methods of pulsometry. The special device – pulsotachometer is used for measuring the pulse rate and its filling during performance of the different types of activity and other stresses, results of which are converted in kilojoules in the device automatically; 

- method of alimentary energometry is a laboratory determination of the caloric value of the daily intake including the undigested part of food;

- calculative methods: the basal metabolism is determined separately using special tables by Harris and Benedict for sex and body weight (first number) and sex, age and height (second number). The sum of these numbers is the basal metabolism. The energy expenditure for specific-dynamic effect of food which is 10% of the basal metabolism and for all types of activity which person performs during active part of the day (physical and mental work, rest, food intake etc.) is added to the basal metabolism. This energy expenditure is calculated using special tables. The energy (in calories) for different types of activity per hour is based on the daily time-keeping (monitoring). The daily monitoring is the number of hours or minutes which the person spends on each type of activity during the day.
Specialists of World Health Organization (WHO) have worked out the new method of energy expenditure determination recently (1986). Following this method, the basal metabolism (BM) and specific-dynamic effect of food are calculated using the special equations according to the age, sex, height, body weight (appendix 2). The energy expenditure is calculated as a multiplication of the BM by the physical activity coefficient (PhAC) values of which are worked out for each different type of activity (appendix 3).

Average BM values according to the sex, age, body weight and specific-dynamic effect of food (appendix 4) and physical activity coefficient (PhAC) according to the person profession (appendix 5) were worked out.
For example, the basal metabolism of the 35-year old male - the locksmith by profession with height 175 cm and body weight 70 kg is:

BM = 11.3×70 kg + 16×1.75 m + 901 = 1 720 kcal.

At first the relative basal metabolism (RBM) per one hour is calculated for energy expenditure: RBM = BM : 24 hours. In our example the RBM is 1 720 : 24 = 71.7 kcal. Then the time keeping on each type of activity per day is determined. The corresponding PhAC for each type of activity may be found in the table of the appendix 
3. The received results are written down in the table for the energy expenditure calculation:
	Type of activity
	PhAC
	The energy expenditure for each type of activity: 

RBM ( the type activity duration ( PhAC


The daily energy expenditure is the sum of the basal metabolism with specific-dynamic effect of food and the energy expenditure by all types of activity.

The average daily energy expenditure (by sex, age, body weight see appendix 4) has to be multiplied by the corresponding profession PhAC (appendix 5) to receive daily energy expenditure value. 
In our example this is: 1650×1.9 = 3 135 kcal.

Calculation of the nutrient requirements (see fig. 9.1)

The calculations are based on the energy expenditure of the individual or collective with similar day routine and nutrition. The energy expenditure has to be compensated by 11-13, at the average 12% proteins for their caloricity including 55% of the animal origin; 25% - by fat, including no less than 30% vegetable origin; 62-64%, at the average 63% carbohydrates, including no more than 18-20% mono- and disaccharides*.

As mentioned above, the intake caloricity for the locksmith according to his energy expenditure has to be:

- because of proteins:  3135 – 100 %
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· because of fats (25%) – 783.8 kcal;

· because of carbohydrates (63%) – 1975.0 kcal.

The mass of these nutrients is calculated as its caloricity divided by caloric coefficients. In our example this is:

· protein mass = 
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· fat mass = 
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 = 84.28 g; 

· carbohydrate mass = 
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 = 481.7 g; 

· protein mass of animal origin = 
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· fat mass of vegetable origin = 
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 = 25.28 g. 

The requirement in vitamins may also be determined by the energy expenditure according to the statement that each 1 000 kcal must contain: ascorbic acid – 25 mg, thiamine – 0.6 mg, riboflavin – 0.7 mg, pyridoxine – 0.7 mg, nicotinic acid – 6.6 mg, retinol – 1 mg per day (including the retinol equivalent of (-carotin which is 2), tocopherol – 15 mg/day.

The organism requires mineral substances in such quantities: potassium – 4 000 mg/day, calcium – 1 000-1 200 mg/day (including 400-500 mg/day because of dairy products), phosphorus – 1 200 mg/day, iron – 10-18 mg/day, including 1.0-1.5 mg because of haem iron (meat products).

Proportion (correlation) p:f:c has to be 1:1:4 by their mass. 

Proportion (correlation) Са:Р – 1:1.5.

The special nomograph may also be used for determination of the requirement in main nutrients and intake caloricity depending on the energy expenditure.

[image: image7.jpg]



Fig. 9.1 Nomograph for determination of the organism requirement in main nutrients and energy
Appendix 2

Equations for calculation of the basal metabolism 

(based on the body weight and height)
	Age range (years old)
	Basal metabolism (BM), kcal

	                                        10 – 18

Males                              18 – 30

                                        30 – 60

                                   more than 60
	16.6×BW + 77×HT + 572

15.4×BW – 27×HT + 717

11.3×BW + 16×HT + 901

8.8×BW + 1 128×HT – 1 071

	                                        10 – 18

Females                           18 – 30

                                        30 – 60

                                   morе than 60
	7.4×BW + 482×HT + 217

13.3×BW + 334×HT + 35

8.7×BW - 25×HT + 865

9.2×BW + 637×HT – 302


where BW is the body weight in kg; HT is the height in m.

Appendix 3

Physical activity coefficients for different types of activity 
	Activity
	PhAC index

	
	for males
	for females

	1. Study

	1.1 Practical trainings
	
	

	А) laboratory
	2.7
	2.6

	B) seminar
	1.9
	1.8

	C) seminar and laboratory
	2.4
	2.3

	Ґ) at clinical therapeutic departments
	2.3
	2.2

	D) surgical departments (assistance during operations)
	2.4
	2.3

	Е) regular sanitary inspection on the objects
	2.8
	2.7

	1.2. Study and research activity
	
	

	А) the scientific experiment on the animals
	2.7
	2.6

	B) the chemical analyses
	2.6
	2.5

	C) tiding the work place after experiment
	2.2
	2.0

	D) scientific discussion
	2.2
	2.1

	PC operation (sitting)
	1.7
	1.6

	PC operation (standing)
	2.7
	2.6

	1.3. Lectures
	2.0
	1.9

	1.4. Training for practice
	
	

	А) reading the educational literature
	1.6
	1.6

	B) the scientific literature review
	1.8
	1.7

	C) the scientific literature abstracting
	2.0
	1.9

	2. Personal hygiene, self-service

	А) washing
	1.6
	1.5

	B) shower
	1.8
	1.7

	C) dressing, undressing, putting the shoes on
	1.9
	1.8

	D) ingestion (food intake) by sitting
	1.5
	1.3

	E) ingestion (food intake) by standing
	1.7
	1.6

	2.1.Housekeeping
	
	

	2.1.1. Easy tiding
	2.7
	2.7

	2.1.2. Tiding with middle loading
	3.7
	3.3

	2.1.3. Sweeping the house
	3.5
	3.5

	2.1.4. Sweeping the yard 
	3.1
	3.0

	2.1.5. Washing the clothes, laundry
	2.5
	3.3-4.4

	2.1.6. Dish washing
	1.6
	1.5

	2.1.7. Looking after the children
	2.2
	2.7

	2.1.8. Cooking
	1.8
	2.2

	2.1.9. Hewing
	4.1
	

	2.1.10. Shopping
	3.5
	4.0-4.6

	2.1.11. Washing the floor and windows
	3.3
	3.7

	3. Relocation (movement)

	3.1. Walking in the house 
	2.5
	2.4

	3.2. Walking slowly
	3.0
	2.8

	3.3. Walking with usual speed
	3.4
	3.2

	3.4. Walking with 10 kg load
	4.6
	3.5

	3.5. Walking uphill slowly 
	4.7
	4.6

	3.6. Walking uphill with usual speed
	5.7
	4.6

	3.7.Walking uphill quickly
	7.5
	6.6

	3.8 Walking with usual speed with 10 kg load
	6.7
	6.0

	3.9. Walking downhill slowly
	2.8
	2.3

	3.10. Walking downhill with usual speed
	3.1
	3.0

	3.11. Walking downhill quickly
	3.6
	3.4

	3.12. Walking upstairs
	6.2
	6.1

	3.13. Using the public transportation
	1.7
	1.5

	4. Gardening

	4.1. Using the spade
	5.7
	4.6

	4.2. Planting the trees
	4.1
	4.3

	4.3. Cutting out the tree branches
	7.3
	7.1

	4.4. Using the hoe, weeding
	2.5-5.0
	2.9

	4.5. Planting the root vegetables
	3.7
	3.9

	5. Building procedures

	5.1. Hard work
	5.2
	-

	5.2. Bricklaying
	3.3
	-

	5.3. Carpenter’s work
	3.2
	-

	5.4. Finishing work (painting, papering)
	2.8
	3.0

	6. Needlework

	6.1. Sewing
	1.5-3.0
	1.9-3.0

	6.2. Weaving
	2.1
	2.2

	6.3. Embroidery
	1.5
	1.5

	6.4. Knitting
	1.9
	2.0

	6.5. Excision
	2.1
	-

	7. Sport training

	7.1. Playing chess, draughts
	2.2
	2.1

	7.2. Playing billiards, skittles, golf
	2.2-4.4
	

	7.3. Low intensity aerobics
	3.1
	3.2

	7.4. High intensity aerobics
	7.3
	7.2

	7.5. Badminton with middle speed
	3.7
	3.7

	7.6. Badminton with high speed
	7.3
	7.1

	7.7. Basketball on the standard size playground
	5.6
	5.5

	7.8. Volleyball
	3.8
	3.6

	7.9. Handball
	7.0
	7.1

	7.10. Morning exercises
	2.3
	2.2

	7.11. Easy exercises
	3.5
	3.5

	7.12. Intensive exercises
	7.0
	6.6

	7.13. Running (11,2 km/hour)
	7.0
	7.1

	8. Intensive sport training

	8.1. Running (16 km/hour)
	11.0
	11.0

	8.2. Riding (gallop)
	4.6
	4.5

	8.3. Rowing (with two paddles, 4 km/hour)
	3.1
	3.0

	8.4. Rowing (single with maximal speed)
	10.5
	10.2

	8.5. Rowing on the canoe (4 km/hour)
	2.7
	2.6

	8.6. Swimming (0,4 km/hour)
	2.9
	3.0

	8.7. Swimming (2,4 km/hour)
	6.6
	6.6

	8.8. Swimming the crawl quickly
	8.4
	8.3

	8.9. Table tennis (ping-pong)
	3.0-4.0
	3.0-3.9

	8.10. Field hockey
	7.2
	7.2

	8.11. Fencing
	3.1
	3.1

	8.12. Playing football (soccer)
	6.8
	6.6

	8.13. Hiking (with 9 kg knapsack, and moving at the speed of 3,2 km/hour)
	2.2
	2.2

	8.14. The same at the speed 6,4 km/hour
	3.4
	3.5

	8.15. Mountain climbing
	6.8
	6.6

	8.16. Skating
	3.7
	3.5

	8.17. High-speed skating
	11.0
	103

	8.18. Skiing
	3.9
	4.0

	8.19. High-speed descending skiing
	3.8
	3.9

	8.20. Water polo
	8.8
	8.8

	8.21. Water skis
	3.3
	3.3

	8.22. Heavy training on the simulator
	8.0
	7.6

	8.23. Heavy athletics
	6.0-10.0
	6.0-8.8

	9. Rest

	9.1. Seating calmly
	1.2
	1.2

	9.2. Watching TV
	1.4
	1.4

	9.3. Ballroom dances
	3.0-4.1
	3.0-4.0

	9.4. Disco dances
	6.0
	5.8

	9.5. Modern dances
	3.7
	3.5

	9.6. Singing
	1.6
	1.6

	9.7. Fiction reading
	1.7
	1.7

	10. Sleep
	1
	1


Appendix 4

The energy expenditure per 24 hours for adults without the physical

activity (basal metabolism)

	Body weight, kilograms
	Age

	
	18-29 years
	30-39 years
	40-59 years
	60-74 years 

	Males (basal metabolism)

	1
	2
	3
	4
	5

	50
	1 450
	1 370
	1 280
	1 180

	55
	1 520
	1 430
	1 350
	1 240

	60
	1 590
	1 500
	1 410
	1 300

	65
	1 670
	1 570
	1 480
	1 360

	70
	1 750
	1 650
	1 550
	1 430

	75
	1 830
	1 720
	1 620
	1 500

	80
	1 920
	1 810
	1 700
	1 570

	85
	2 010
	1 900
	1 780
	1 640

	90
	2 110
	1 990
	1 870
	1 720

	Females (basal metabolism)

	40
	1 080
	1 050
	1 020
	960

	45
	1 150
	1 120
	1 030
	

1 030

	50
	1 230
	1 190
	1 160
	1 100

	55
	1 300
	1 260
	1 220
	1 160

	60
	1 380
	1 340
	1 300
	1 230

	65
	1 450
	1 410
	1 370
	1 290

	70
	1 530
	1 490
	1 440
	1 860

	75
	1 600
	1 550
	1 510
	1 430

	80
	1 680
	1 630
	1 580
	1 580

	Comment: The basal metabolism rate has to be multiplied by the physical activity coefficient (PhAC) for calculation of the daily energy expenditure by physically active adults.


Appendix 5

Groups of the able-bodies citizens depending on the physical activity
	Physical activity groups
	Physical activity coefficient (PhAC)
	Approximate list of specialities

	І
	Mental worker mainly, very light physical activity, energy expenditure 1 800-2 450 kcal
	1.4
	scientists, students of humanitary institutions, electronic controller operators, tutors, dispatchers, control panel workers etc. 

	ІІ
	Worker, performing activity with light load, light physical activity, energy expenditure 2 100-2 800 kcal
	1.6


	trolleybus, tram drivers, conveyer workers, loader, sewer, bundling workers, radio-electronic manufacture workers, agronomists (agriculturists), nurses, connection, service workers, foodstuffs sellers and etc. 

	ІІІ
	Worker, performing activity with medium load, medium physical activity, energy expenditure 2 500-3 300 kcal
	1.9


	mechanics, adjusters, imposers, excavator, bulldozer drivers, surgeons, textile-workers, shoes makers, railwaymen, coil-plough machine workers, foodstuffs sellers, water-transport workers, machine operatives, chemical plant workers etc.

	ІV
	Worker, performing activity with high and very high load, high and very high physical activity, energy expenditure 2 850-3 900 kcal
	2.3 

(males)

2.2 

(females)
	builders, driller assistants, drift miners, majority (main) of agricultural workers, machine-operators, milkmaid, vegetable workers, wood workers, metallurgists, casters, agricultural workers during sowing and harvest periods, blast-furnace operators, fellers, bricklayers, diggers, loaders with manual loading etc.


Appendix 6

Calculation methods of determination of dietary intake energy value and nutrient composition

The balance and budget methods of nutrition research are based on the nutrition appropriations for organized collectives or family, individual profits and allow to assess the group nutrition only approximately. 
The questionnaire, weight methods allow to determine the quantity of used nutrients more exactly, but these methods don’t also give a possibility to assess the daily intake quantitative composition. 
The laboratory methods of determination of the daily intake energy value and nutrients are more accurate, but require the complicated and long-lasting research and considerable expenses. That is why these methods can not be used systematically during medical control of nutrition for different population groups. 
The calculation methods are very accurate, available for the permanent systematic medical control of nutrition for different population groups, don’t need additional expenses and too much time for calculation if the technical calculation devices are available.
The following data are required for the assessment of the actual nutrition of organized collectives using the calculative methods:
- physiological norms of nutrition with scientific background and designed for different population groups;
- based on this data, the food menu schedule (the nutrition plan for collective) usually for a week is worked out;
- tables of food products chemical composition – reference source about energy value and nutrients for each food product.
The need in the variety of nutrition and its daily sufficiency have to be taken into consideration during the design of the menu schedule. The daily sufficiency is assessed by the multiplication of the one-day quantity of each food product (except daily equally used products, e.g. bread) by 7 days. After that different meals are planed for the whole week. The same meal has not to be repeated more than three times per week in this case. 
E.g. the one-day norm of cereals is 40 g, macaroni - 60 g. It is 280 g and 420 g respectively per week. It allows to plan different meals for different days. The variety of nutrition and prevention of the monotonous intake may be reached by this. 
The duties of the doctor responsible for medical monitoring of the nutrition in a certain collective during the formation of the menu schedule include:
- the assessment of meals in respect to the energy value and nutrient composition – proteins, fats, carbohydrates, vitamins, mineral and flavoring agents/substances;
- providing the variety of meals during the week;
- control of the adequate replacement of certain food substances because of their absence;
- correct registration of food products waste (which is adjusted in special tables);
- even distribution of meals and certain food products according to their energy and nutrient content by the different food intakes and other.
The energy value and nutrient composition of each product in accordance to the menu schedule is calculated by proportion using "Tables of food products chemical composition" (appendix 3) on which all the food substances and their caloricity per 100 g of product are presented.
The quantity of proteins and fats is calculated separately, or only the quantity of animal proteins is determined for the animal and vegetable food substances ratio calculation. The quantity of vegetable proteins is then found by substracting the quantity of animal proteins from the general protein quantity.
The daily intake distribution by separate food intakes is determined in percentage according to its energy value. The following distribution is recommended for three meals per day: 30% of the value for breakfast, 40-45% - for lunch, 20-25% - for dinner. The second breakfast with 10-12% of value, including a part of the first breakfast and a part of dinner is added in case of four meals per day. 
Such main aspects have to be represented in the conclusion about the assessment of the collective nutrition:
1) Adequacy of the energy value and all food substance quantities (proteins, fats, carbohydrates, vitamins, mineral substances, microelements) to the energy expenditure, physiological need in them (calculated by the students on the previous lesson) and norms of nutrition (see appendix 2 next lesson).
2) Adequacy of the ratio between the vegetable and animal proteins and fats, polysaccharides and disaccharides to the physiological need. As mentioned above based on their energy value the animal proteins have to constitute no less than 55%, the vegetable fats – no less than 30%, mono-, disaccharides - no more than 18-20% of their general quantity according to the physiological norms. 
3) The vitamin sufficiency in the intake, correct ratio between the vitamin A and carotene considering their inevitable loss during food products culinary processing.
4) The mineral substances especially Са, Р and their ratio, Fe, and microelements sufficiency. Spices and flavoring agents presence. 
5) The repeating of meals during the week (the variety of nutrition).
6) Based on the discovered defects the recommendations for optimization of products menu are made considering the foreseen changes in physical activity of controlled collective. 
Calculation results of the dietary intake nutrient composition and energy value according to the menu schedule are put into the table (appendix 2) for convenience of analyses. 
Appendix 7

Results of assessment of the nutrient composition and energy value of the students dietary intake

	Index 
	Units
	On working days
	At weekends

	
	
	actual content
	Individual requirement
	Balance
	actual content
	Individual requirement
	balance

	
	
	
	
	excess
	deficiency
	
	
	excess
	deficiency

	Protein, total
	g
	
	
	
	
	
	
	
	

	             including animal
	
	
	
	
	
	
	
	
	

	Fats, total
	g
	
	
	
	
	
	
	
	

	        including vegetable
	
	
	
	
	
	
	
	
	

	Carbohydrates, total
	g
	
	
	
	
	
	
	
	

	including mono- and disccharides
	g
	
	
	
	
	
	
	
	

	Starch
	g
	
	
	
	
	
	
	
	

	Dietary fiber
	g
	
	
	
	
	
	
	
	

	Ratio
	
	
	
	
	
	
	
	
	

	p : f : c
	
	
	
	
	
	
	
	
	

	Mineral substances
	
	
	
	
	
	
	
	
	

	Mg
	mg
	
	
	
	
	
	
	
	


	Са total quantity
	mg
	
	
	
	
	
	
	
	

	      including milk
	mg
	
	
	
	
	
	
	
	

	Р
	mg
	
	
	
	
	
	
	
	

	Fe total quantity
	mg
	
	
	
	
	
	
	
	

	Fe heme
	mg
	
	
	
	
	
	
	
	

	Vitamins
	
	
	
	
	
	
	
	
	

	А
	mg
	
	
	
	
	
	
	
	

	(-carotene
	mg
	
	
	
	
	
	
	
	

	Е
	mg
	
	
	
	
	
	
	
	

	В1
	mg
	
	
	
	
	
	
	
	

	В2
	mg
	
	
	
	
	
	
	
	

	В6
	
	
	
	
	
	
	
	
	

	С
	mg
	
	
	
	
	
	
	
	

	РР
	mg
	
	
	
	
	
	
	
	

	Dietary food value
	kcal
	
	
	
	
	
	
	
	

	Proteins food value
	kcal
	
	
	
	
	
	
	
	

	the same
	%
	
	
	
	
	
	
	
	

	Fats food value
	kcal
	
	
	
	
	
	
	
	

	the same
	%
	
	
	
	
	
	
	
	

	Carbohydrates food value

	kcal
	
	
	
	
	
	
	
	

	the same

	%
	
	
	
	
	
	
	
	


Topic № 10

A method of study and estimation of food status of man and medical control  after providing organism with vitamins.

1. Learning objective

1.1.Master the human nutritional status research and assessment methods as a measure of detection and prevention of health disturbances caused by malnutrition.

1.2.Master the methods of detection and assessment of the vitamin sufficiency in the organism and the methods and measures of hypo- and avitaminosis prevention.
2. Basics

2.1.You should know:

2.1.1.The rational nutrition principles and conditions.

2.1.2.The factual nutrition assessment methods among different social and professional, age and sex population groups.

2.1.3.Research and assessment methods of nutritional stare as the complex medical control of both the organized collectives’ and individuals’ nutrition.

2.2.You should have the following skills:

2.2.1.To detect and assess signs of inadequate nutrition among individuals and in organized collectives with the similar day regimen and dietary patterns using the somatoscopic, somatometric, physiometric, clinical and biochemical indices.

2.2.2.To diagnose the human health disturbances and diseases of alimentary origin.

3. Self-training questions

3.1. The rational nutrition concepts, principles and conditions.

3.2. The human nutritional status definition and indices.

3.3. The indices of plastic and energetic adequacy of nutritional status (weight and height Brock, Kreb indices, Quetelet index, subcutaneous fat thickness and others).

3.4. The protein adequacy indices of the organism nutritional status. 

3.5. The organism nutritional status adipose and carbohydrate adequacy indices. The inedible carbohydrates sufficiency signs in the organism.

3.6. The macro- and microelements and vitamins sufficiency signs and indices.

3.7. The human nutritional status biochemical indices.

3.8.  The method of medical control of human nutritional status.

3.9. Vitamins as a human dietary intake component, their classification, physiological significance in organism. 

3.10. The most frequent hypovitaminosis states in cases of both individual and collective nutrition and their causes. Symptomatic, clinical and biochemical signs of the hypovitaminosis C, its diagnostic functional tests. 
3.11. Hypovitaminosis А, methods of its detection.

3.12. Hypovitaminosis В, methods of their diagnosis. 
3.13. Main sources of water-soluble vitamins.

3.14. Main sources of liposoluble vitamins. 

3.15. Prevention methods and measures of hypovitaminosis. The influence of the storage conditions, foodstuff culinary handling, and sale conditions on preservation of the vitamins in them.

3.16. Comparative hygienic characteristics of the natural and artificial vitamin medical preparations as hypovitaminosis prevention measures.
4. Self-training assignments

4.1. The 35 year-old female of 160 cm height and 88 kg weight is the chief cook in the district hospital nutrition block. Her thorax girth is 118 cm, waist girth is 130, pelvis girth is 168, and the middle part of the hip girth is 85cm.

The subcutaneous fat thickness beneath the scapula is 3.4 cm, on the middle of the shoulder is 4.3 cm, and abdomen lateral surface is 5.1 cm. She says that she suffers from the lack of breath, tries not to eat so much but has often to taste the meals, which she cooks. She doesn’t do physical exercises and spends the whole day standing on her feet. She suffers from the lower extremities varix dilatation. 

Calculate the weight and height and other indices, draw the sound conclusion of the chief cook’s nutritional status, come up with the health improving recommendations.

4.2. A second year medical university student who is 21 years old has the height of 170 cm, body weight of 55 kg, 81 cm thorax girth, 97 cm pelvis girth, 55 cm waist girth, 48 cm middle hip girth, subcutaneous fat thickness: beneath the scapula – 1.3 cm, behind the shoulder middle – 1.1 cm, abdomen lateral surface – 2.2 cm, thorax lateral surface – 1.0 cm.

During examination the following symptoms were determined: the skin, conjunctiva, lip paleness and dryness; nail cyanosis, fragility and their spoon-shaped form; general weight loss; wrinkly face; hair fragility and loss. The weakness increase, working capacity decrease, rapid fatigability, sleepiness, headaches, extremities numbness sensation and so on, have also been found during the examination. 

Calculate the necessary indices, make the student’s nutritional status assessment, give your recommendations to her.

Use appendices to this topic and recommended literature for the task solution. 

4.3. The substantial part of the students of mining industrial complex college complain on the work capacity decrease, muscular weakness, rapid fatigability, photophobia, eye colic during the routine physical examination. They explain such symptoms as being caused by the decreased illumination at the working places in the mine. The students do not complain on the canteen nutrition even if asked about it. The pale, dry skin, hair follicle keratinization, especially on elbows and knees, hardened skin on the heel even sometimes with fissures, acne formation, nails striation are observed on a lot of students objectively. 

The signs of what disease may be suspected after medical examination of the students? What methods of deep examination must be used for diagnosing?

4.4. The student of the medical university also works as a nurse (night duties at the clinic) at the non-study time. She is suffering from the tiredness, constant fatigability, irritability, excessive sleepiness, poor progress in studies. The student says that she has good nutrition, eats sausages, canned goods and other increased cost products. She has no time for cooking hot meals and does not like visiting canteens. The doctor pays attention to bruises on the hands and knees, nose, lips, gums, nails cyanosis, skin paleness and dryness.

What disease is this girl suffering from? What examinations must be performed to verify or change the diagnose?

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.434-458.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др./ – К.: Вища школа, 2000. – С.512-538.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина: Загальна гігієна з основами екології. – 2-ге видання: К.: Здоров(я, 2004. – С. 284-321.

5.1.4. Загальна гігієна. Посібник для практичних занять. /І.І,Даценко, О.Б.Денисюк, С.Л.Долошицький/ За ред І.І.Даценко. – 2 видання: Львів,: Світ, 2001, - С. 140-158.

5.1.5. Ципріян В.І., Велика Н.В., Яковенко В.Г. Методика оцінки харчового статусу людини та адекватності індивідуального харчування. / Учбово-методичний посібник. – Київ, 1999. – С.3-11; 16-30.

5.1.6. Lecture materials.

5.2. Additional:
5.2.1. Габович Р.Д., Познанський С.С., Шахбазян Г.Х. Гігієна. – К.: Вища школа, 1983. – С.134-155; 252-254.

5.2.2. Гігієна харчування з основами нутриціології. Підручник /В.І.Ципріян, Т.І.Аністратенко, Т.М.Білко та ін./ За ред. В.І.Ципріяна. – К.: Здоров(я, 1999. - С.-51-57.

5.2.3. Даценко І.І., Габович Р.Д. Основи загальної і тропічної гігієни. /К.: Здоров(я, 1995. – С.59-65.

5.2.4. Гігієна та екологія людини: навчальний посібник до практичних занять. /За ред. В.Я. Уманського. – Донецьк: „НОРД Комп’ютер”, 2004, - С. 92-108.

Appendix 1

Organism nutritional status and method of its assessment

The nutritional status is the physiological state of the organism depending on nutrition. The nutritional status is determined by: the body weight correlated with age, sex, human constitution, metabolism biochemical indices, presence of the alimentary and alimentary caused disorders and disease symptoms.

The study of the nutritional status of the individual or organized collective with similar physical load, emotional stress and general nutrition allows the objective nutrition assessment and timely detection of the alimentary caused health disorders and diseases (energy-protein, vitamin, macro-, microelement deficiency and etc.). The nutritional status assessment together with the energy consumption and 24/7 intake validity is one of the first and basic control methods of different sex and age, social and professional groups of people.

The following categories are determined in the nutritional status classification:

1. Optimal: the physiological state and body weight correspond to the height, age, sex, physical activity gravity, intensity and load.

2. Excessive: may be due to the hereditary tendency, overeating and deficient physical activity. It’s accompanied with body weight increase, obesity. The obesity has four levels (I – adipopexis 15-20% greater than normal body weight; II – 30-49%; III – 50-99%; IV – 100% and more);

3. Insufficient: when body weight is behind the age and height. It may be caused by the undernutrition (quantitative and qualitative), by hard and intensive physical work, emotional and psychological stress etc. Except the categories above, professor P.E. Kalmycov (St. Petersburg, Russia) suggests to add the following:

4. Pre-disease (premorbid), caused (in addition to the abovementioned) by the different organism physiological disorders or the most evident intake defects (energy, protein, fat, vitamin, macro and microelement deficiency);

5. Morbid (unhealthy) – weight loss caused by the disease, starvation (strong intake defects both quantitative and qualitative). The starvation may take two forms – alimentary cachexia (severe weight loss, marasmus), edematous which may be caused mostly by the protein lack at the intake. The vitamin deficiency - in avitaminosis (scorbutus, beriberi, rachitis and others), other nutrient deficiencies show themselves in corresponding pathology forms. 

The complex indices: subjective (questionnaire, interrogation) and objective are used for nutritional status assessment of the individual or collective with similar labor conditions and nutrition.

The questionnaire and interrogation data have to include the following information:

· passport data, sex, age, occupation; 

· harmful habits (smoking, alcohol, drug usage);

· labor conditions (labor activity types, hard physical activity, occupation hazard characteristics and intensity – physical, chemical, biological, certain organs and systems overstrain);

· life conditions, municipal services level and quality, physical training and sport activity (type, regularity), the family or organized collective economical capabilities;

· characteristic of nutrition in last 1-3 days: food intake quality, hours and places of food intake, meals, products and their weight list, culinary handling quality and others.

The most important and informative among the objective indices are the following:

1. Somatoscopic: medical examination of the individual body or (selectively) the collective under inspection allows to detect a lot of signs which characterize their nutrition by quality and quantity.

The constitutional type (normosthenic, hyposthenic), figure harmonicity, skeleton and ribs deformation, platypodia (flat-foot), leg curvature (signs of suffered before rachitis), fatness (normal, thinness, obesity), skin, mucous membranes and nails paleness, cyanosis, nail deformation and frailness as signs of protein, vitamin, microelement deficiency in nutrition may be detected during general medical body examination. The xerosis, keratomalacia, blepharitis, conjunctivitis, photophobia as A and other vitamin hypovitaminosis signs may be detected during the physical examination of mucous membranes of the eyes.

2. Somatometric: measuring of the body height, weight; chest, shoulder, waist, pelvis, hip girths and subcutaneous fat thickness (under inferior angle of the scapula, on the middle backside of the shoulder, lateral surface of the thorax, abdomen).

The weight-height indices may be calculated based on this measuring:

2.1. Brock index – normal body weight (BW) in kg is body height (BH) in cm minus 100 (105 or 110):

for males:       with height 155-165 cm

BW = BH – 100

with height 166-175 cm

BW = BH – 105

with height above 175 cm

BW = BH – 110

The body weight for females has to be 5% less than for males in all cases.

2.2. The normal body weight may be determined according to the special nomograms (fig. 10.1), V.I. Vorobiov’s nomogram (fig. 10.2).

The point “H” on the left scale corresponds to the height (cm), the point “B” on the right scale corresponds to the thorax girth (cm). The body weight P1 (in kg) can be found on the middle scale “P” after drawing the direct line through both these points.

The horizontal line is drawn from the point of the height on the scale “H” to the scale P and “ideal” body weight P2 may be determined. The normal body weight Pn may be calculated as an arithmetic average. Pn = 
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2.3. The ideal (normal, recommended) body weight for 25-30 year old males and females may be determined according to the table 1.

2.4. The Quetelet weight-and-height index (biomass index (BMI)) may be calculated according to the following formula: BMI = 
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where: BW – body weight, kg; HT – height, m.

The nutrition status assessment by BMI according to the WHO recommendations is represented in the table 2.

2.5. Maximum allowable body weight according to the sex, age and height is represented in the table 3.
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Fig. 10.1 Nomogram for the normal body weight determination.
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Fig. 10.1-а Nomogram for the normal body weight determination (by V.I. Vorobyov) 

Table 1

Ideal body weight according to the age
	Height in cm
	Males
	Height in cm
	Females

	
	asthenic
	normo-sthenic
	hyper-sthenic
	
	asthenic
	normo-sthenic
	Hyper-sthenic

	155.0
	49.3
	56.0
	62.2
	152.5
	47.8
	54.0
	59.0

	157.5
	51.7
	58.0
	64.0
	155.0
	49.2
	55.2
	61.6

	160.0
	53.5
	60.0
	66.0
	157.5
	50.8
	57.0
	63.1

	162.5
	55.3
	61.7
	68.0
	160.0
	52.1
	58.58
	64.8

	165.0
	57.1
	63.5
	69.5
	162.5
	53.8
	60.1
	66.3

	167.6
	59.3
	65.8
	71.8
	165.0
	55.3
	61.8
	67.8

	170.0
	60.5
	67.8
	73.8
	167.5
	56.6
	63.0
	69.0

	172.5
	63.3
	69.7
	76.8
	170.0
	57.8
	64.0
	70.0

	175.0
	65.3
	71.7
	77.8
	172.5
	59.0
	65.2
	71.2

	175.5
	67.3
	73.8
	79.8
	175.0
	60.3
	66.5
	72.5

	180.0
	68.9
	75.2
	81.2
	177.5
	61.5
	67.7
	73.7

	182.5
	70.9
	77.2
	83.6
	180.0
	62.7
	68.9
	74.9

	185.0
	72.8
	79.8
	85.2
	
	
	
	

	Comment: the body weight increase by 2.5 kg for females and by 6 kg for males above thirty is allowed


Table 2

Assessment of the nutritional status according to the biomass index (ВМІ)
	Quetelet biomass index
	Assessment of the nutritional status 

	Females
	Males
	

	< 16
	< 16
	Hypotrophy of ІІІ stage

	16–17.99
	16–16.99
	Hypotrophy of ІІ stage

	18–20
	17–18.49
	Hypotrophy of І stage

	20.1–24.99
	18.5–23.8
	Adequate nutrition (diapason of fluctuation)

	22.0
	20.8
	Adequate nutrition (optimum average value)

	25–29.99
	23.9–28.5
	Obesity of I stage

	30–39.99
	28.6–38.99
	Obesity of II stage

	> 40
	> 39
	Obesity of III stage


Table 3
Maximum allowable body weight according to sex, age and height

	Height in cm
	Body weight in kg according to the age group

	
	20-29
	30-39
	40-49
	50-59
	60-69

	
	m
	f
	m
	f
	m
	f
	m
	f
	m
	F

	148
	50.8
	48.4
	55.0
	52.3
	56.6
	54.7
	56.0
	53.2
	53.9
	52.2

	150
	51.3
	48.9
	56.7
	53.9
	58.1
	56.5
	58.0
	55.7
	57.3
	54.8

	152
	53.1
	51.0
	58.7
	55.0
	61.5
	59.5
	61.1
	57.6
	60.3
	55.9

	154
	55.3
	53.0
	61.6
	59.1
	64.5
	62.4
	63.8
	60.2
	61.9
	59.0

	156
	58.5
	55.8
	64.4
	61.5
	67.3
	66.0
	65.8
	62.4
	63.7
	60.9

	158
	61.2
	58.1
	67.3
	64.1
	70.4
	67.9
	68.0
	64.5
	67.0
	62.4

	160
	62.9
	59.8
	69.2
	65.8
	72.3
	69.9
	69.7
	65.8
	68.2
	64.6

	162
	64.6
	61.6
	71.0
	68.5
	74.4
	72.2
	72.7
	68.7
	69.1
	66.5

	164
	67.3
	63.6
	73.9
	70.8
	77.2
	74.0
	75.6
	72.0
	72.2
	70.0

	166
	68.8
	65.2
	74.5
	71.8
	78.0
	76.5
	76.3
	73.8
	74.3
	71.5

	168
	70.8
	68.5
	76.2
	73.7
	79.6
	78.2
	77.9
	74.8
	76.0
	73.3

	170
	72.7
	69.2
	77.7
	75.8
	81.0
	79.8
	79.6
	76.8
	76.9
	75.0

	172
	74.1
	72.8
	79.3
	77.0
	82.8
	81.7
	81.1
	77.7
	78.3
	76.3

	174
	77.5
	74.3
	80.8
	79.0
	84.4
	83.4
	82.5
	79.4
	79.3
	78.0

	176
	80.8
	76.8
	83.3
	79.9
	86.1
	84.6
	84.1
	80.5
	81.9
	79.1

	178
	83.0
	78.2
	85.6
	82.4
	88.0
	86.1
	86.5
	82.4
	82.8
	80.9

	180
	85.1
	80.9
	88.0
	83.9
	89.9
	88.1
	87.5
	84.1
	84.4
	81.6

	182
	87.2
	83.3
	90.6
	87.7
	91.4
	89.3
	89.5
	86.5
	85.4
	82.9

	184
	89.1
	85.5
	92.0
	89.4
	92.9
	90.9
	91.6
	87.4
	88.0
	85.8

	186
	93.1
	89.2
	95.0
	91.0
	96.6
	92.9
	92.8
	89.6
	89.0
	87.3

	188
	95.8
	91.8
	97.0
	94.4
	98.0
	95.8
	95.0
	91.5
	91.5
	88.8

	190
	97.1
	92.3
	99.5
	96.6
	100.7
	97.4
	99.4
	95.6
	94.8
	92.9


2.6. The constitutional type may be determined by finding out the angle created by costal margins and the top of the xiphoid process of sternum. The result is: 90 – normosthenic type; sharp (< 90) – asthenic type; obtuse (> 90) – hypersthenic type.

2.7. Figure harmonicity is determined according to the following formula: 
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where: FH - figure harmonicity, %

  A - chest girth in pause, cm

  HT - height, cm

Results assessment: 
FH between 50 and 55%- harmonic;

FH < 50% - disharmonic, poor development;

FH > 55% - disharmonic, excessive development.

2.8. Comparative quantity of the body weight adipose component is the sum of the four subcutaneous fat thickness which were named above, point 2 (selectively) (see table 4).

Table 4

Subcutaneous fat thickness as a degree index of the obesity

	Total thickness of folds in mm
	Fat quantity in %

	
	for males
	for females

	20 – 30
	6,7 – 12,0
	9,2 – 15,0

	50 – 60
	18,0 – 20,2
	22,0 – 24,6

	90 – 100
	25,0 – 26,2
	30,3 – 31,8

	130 – 150
	29,4 – 31,1
	35,4 – 37,4

	180 – 200
	33,2 – 34,5
	40,0 – 41,5


3. Physiometric indices of the nutritional status. The energy and plastic nutrition adequacy may be assessed using the muscular strength (hand, torso dynamometry, ergometry), the pulse and breath rate registration after physical activity and both by using the fatigue indices such as tremometry, chronoreflectometry, number search etc. which are studied in “Occupational hygiene” part. 

Such functional tests as capillary resistance, adaptometry and other may be used for organism vitamin sufficiency assessment. They are studied at the next lesson.

4. Clinical indices are the symptoms of the alimentary origin diseases (gastritis, stomach and duodenal ulcers, liver and gallbladder diseases, podagra, gout, hypo-, avitaminosis etc.).

5. Biochemical indices include hematological, urological and other indices of the nutritional status (see table 5).

6. The nutritional status of the individual or collective with similar labor conditions and nutrition may be researched and assessed comparing of the organism energy consumption due to hard physical activity and the calculated nutrient requirements based on these data, the calculations or laboratory researches of the qualitative and quantitative components will be studied at the next lesson in details.

Table 5

The list of biochemical and hematological tests used for the nutritional status assessment (obligatory)

	Indices
	Normal concentration 

(according to the CI)

	Glucose in blood
	3.89 – 6.1 mmol/l

	              in urine
	0.72 mmol/day

	Whole protein in blood serum
	60 – 78 g/l

	Albumin
	0.494 – 0.86 mmol/l

	Triglicerides
	0.59 – 1.77 mmol/l

	Alkaline phosphatase activity
	0.5 – 1.3 mmol/(hour(l)

	Vitamin С in blood
	34.1 – 90.9 μmol/l

	                  in urine
	113.5 – 170.3 μmol/day

	Vitamin В2 in urine
	0.82 – 2.73 μmol/day

	Vitamin А in blood serum
	0.52 – 2.09 mmol/l

	Fine blood smear (blood formula)
	

	Additional methods of research

	Total nitrogen in daily urine
	423.4 – 1213 mmol/day

	Urea in daily urine
	333 – 583 mmol/day

	Creatinine in daily urine
	0.0 – 0.314 mmol/day – for males

7.1 – 15.9 mmol/day – for females

	Blood creatine
	53 – 106.1 μmol/l

	Packed cell volume, PCV 
	40 – 48 % - for males

36 – 42 % - for females

	Total cholesterol in blood serum
	2.97 – 8.79 mmol/l

	Cholesterol fractions
	2.97 – 8.79 mmol/l

	Pyruvic acid in blood
	0.034 – 0.102 mmol/l

	Lactic acid in blood
	0.33 – 2.22 mmol/l

	Ketone bodies in urine
	861 μmol/day

	Inorganic phsphorus in blood serum
	0.65 – 1.29 mmol/l

	Calcium in blood serum
	1.03 – 1. 27 mmol/l

	Iron in blood serum
	11.6 – 31.3 μmol/l

	Hemoglobin
	1.86 – 2.79 mmol/l

	Pyridoxine according to the  N-methyl-nicotinamide content in urine 
	51.1 – 87.6 μmol/day
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Fig. 10.2 Thickness measuring caliper 
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Fig. 10.3 Wood lathe auxanometer 
Appendix 2

Functional tests for detection of the C hypovitaminosis 

1. Determination of the capillary resistance.

The Nesterov device or vacuum mercury Matussis manometer with millimeter scale may be used for this purpose. The bailer rubber tube with internal diameter 15.8 mm connects the Matussis manometer to the bulb with reflux valve or Janet’s syringe to remove the air. The bailer border is vaselined and located on the investigated internal surface of the forearm 1.5-2 cm lower than the antecubital fossa. The negative pressure of 200 Hg mm is generated and maintained during 2 minutes. The petechia number is calculated using the loupe. The loupe slide is pressed to the investigated area, the skin becomes pale and petechia are more visible. The sample results are evaluated according to the table:

	Petechia number
	Degree of capillary strength reduction
	C hypovitaminosis intensity

	Up to 15
	І
	Absent 

	15-30
	ІІ
	Pre-hypovitaminosis

	> 30
	ІІІ
	Hypo- and avitaminosis


2. Tongue test with Tilmans reagent.
0.06% Tilmans reagent solution (2.6-dichlorphenol-indophenol of blue color) is prepared. 0.007 ml of the reagent solution (the drop as a millet seed) is applied on the middle of the tongue using the 0.1 ml micropipette with the 0.2 mm diameter injection needle tip. The reagent decoloration time is determined with the stop-watch. The person does not suffer from the C hypovitaminosis if the Tilmans reagent decoloration time is 22 – 23 seconds. The best time for the lingual test is one hour before eating on an empty stomach. 

3. Intradermal (skin) test with Tilmans reagent.

The reagent solution of the same concentration is sterilized with boiling water. The small reagent quantity is injected with the single-use syringe and thin injection needle intracutaneously to papulation of millet seed size. The reagent decoloration time does not exceed 5 minutes if the C hypovitaminosis is absent. 

4. Detection of the ascorbic acid in the morning urine excreted during one hour by Zheleznyakova: it is recommended in the morning on an empty stomach to get oneself free from the night urine. The time until the next urinary excretion is noted. The urine volume per hour is calculated and the ascorbic acid content in this volume is detected with chemical method. 
The assessment of results: if 0.8 mg of ascorbic acid is excreted during 1 hour then the organism is sufficiently supplied with vitamin C; 0.4-0.79 mg – satisfactory; 0.39 mg and less – deficiently.

The individual task to student for assessment of the vitamin sufficiency in organism
1. Answers to the questions about the patient’s feelings and nutrition. 

2. Symptoms of vitamin deficiency: 

Results of research: “+”, “-”.

1) swollen, edematous gums (С, Р);

2) bleeding gums (С, Р);

3) folliculosis (С);

4) petechia (С, Р);

5) skin dryness (А);

6) hyperkeratosis (А);

7) hyperkeratosis follicularis (А, С);

8) seborrhea oleosa (В2, В6);

9) cheilosis (В2, В6, РР);

10) angulitis (В2, В6 );

11) labial fissures (В2, В6, РР);

12) ciliary injection (В2 );

13) red tip of the tongue (В2, В6, РР);

14) hypertrophied lingual papillas (В2, В6, РР);

15) red polished tongue due to the papilla atrophy (В2, РР);

16) pale tongue because of the papilla atrophy (В2, В6);

17) teeth impression on the tongue (lingua) (В2, В6, РР);

18) desquamative glossitis (В2, В6, РР, Н).

3. Functional tests:

1) capillary resistance (petechia number);

2) lingual (tongue) test with Tilmans reagent (decoloration, sec.);

3) vitamin C excretion with morning urine, mg/hour;

4) dark adaptation, sec.

Conclusion about vitamin sufficiency in organism ………………………………..

Recommendations for hypovitaminosis prevention ……………………………….

The hypovitaminosis prevention is achieved by the enrichment of the diet with necessary vitamin containing products or usage of the natural or artificial vitamin preparations. Spending time outdoors or using the artificial ultraviolet sources prevents the vitamin D deficiency in organism. 

Тopic № 11
METHODS OF EXPERT ASSESSMENT OF FOOD PRODUCTS AND READY MEALS ACCORDING TO THEIR LABORATORY ANALYSES
1. Learning objective
1.1.Master the methods of assessment of food products quality and freshness according to their organoleptic criteria and laboratory analyses results.

2. Basics 
2.1. You should know:

2.1.1. Organoleptic criteria of food products quality and freshness.

2.1.2. Principles of hygienic regulation of the food products quality and freshness.

2.1.3. Full-value indices and deterioration indices of main food products.
2.2. You should have the following skills:
2.2.1. To sample the products and ready meals, send them to laboratory analyses, fill in the accompanying form.

2.2.2. To assess the organoleptic quality and deterioration indices of food products.
2.2.3. To use the State Standards and other normative documents during the assessment of the results of food products and ready meals laboratory analyses. To make the expert conclusion according to these results. 
3. Self-training questions
3.1. Food products and their classification, hygienic characteristic.

3.2. State standards and hygienic regulations of food industry products, quality certificates of market products. 
3.3. Causes and criteria of food products deterioration.

3.4. Storage conditions of food products, selling terms for unstable products and ready meals.

3.5. Rules of food products culinary processing for saving their high quality, vitamins, gastrointestinal diseases prevention (gastritis, gastric ulcer of stomach and others).

3.6. Quality and deterioration criteria of meat products (beef, pork, mutton, poultry etc.).

3.7. Quality, deterioration and falsification criteria of milk and dairy products (sour cream, kefir, yoghurts, cheeses, butter and etc.).

3.8. Quality and deterioration criteria of bread, bakeries, confectionery, biscuits.

3.9. Quality and deterioration criteria of other grain products (flour, cereals, macaronis, vermicelli etc.).

3.10. Quality and deterioration criteria of canned goods (meat, fish, vegetable and others).

3.11. Quality and deterioration criteria of fresh and pickled vegetables.

3.12. Food additives, their purpose, hygienic characteristics. 
3.13. Chemical weed-killers and artificial chemical fertilizers as food product pollutants.
3.14. Regulations of sampling of the products for laboratory analyses, filling in the accompanying form, conservation and sealing up to laboratory for dispatching. Drawing up of the act of sample taking.

3.15. Drawing the conclusion about food products quality based on the assessment of laboratory analyses results.
4. Self-training assignments 
4.1. The patients of neurological and dermatological departments of regional hospital suffer from the insignificant gastrointestinal disorders. The meat used for preparing meals and suspected in causing these disorders was sampled at the nutrition unit for laboratory analyses.
The laboratory analyses results of meat sampling are the following:

- Organoleptic criteria: the meat surface is wet in some places, slightly sticky, darkened. The pit formed by pressure doesn’t smoothen well, the meat juice, produced during unfreezing is slightly blurred. The smell is sourish with slight stuffiness. The fat is grayish and sticks to the fingers. The articular surfaces of bones are covered with mucus a little, aren’t shiny. 
- The broth is slightly blurred during boiling test, becomes turbid after adding the sulfuric acid copper solution and flakes appear. The intensive yellow color appears after adding the Nesler’s reagent to the broth filtrate. 
Draw an expert conclusion about the meat quality and its possible connection with gastrointestinal disorders of the patients. What additional research must be done?

4.2. Draw an expert conclusion about a portion of the milk sampled at the market with following laboratory research results:

- organoleptic: color is white with cyanotic tint along edges; smell – insignificant, to 2 points; consistence (nail sample) – dense milk with small white grains; taste is a little bitterish (1 point); fat content according to Gerber – 2.2%; acidity – 180 of Terner; density according to the lactometer 1.035 g/cm3 (temperature 200С); solid residue calculated by Farington’s formula - 9%.

What additional research must be done to perform the complete assessment of this milk?

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.434-458.

5.1.2. Общая гигиена. Пропедевтика гигиены. /Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С.512-538.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров(я, 1999. – С.313-353.

5.1.4. Загальна гігієна. Посібник для практичних занять./І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. /За ред І.І.Даценко. – Львів,: Світ, 1992. – С.103-122.

5.1.5. Lecture materials.

5.2. Additional:
5.2.1. Гігієна харчування з основами нутриціології. Підручник. /В.І.Ципріян, Т.І.Аністратенко, Т.М.Білко та ін. /За ред. В.І.Ципріяна. – К.: Здоров(я, 1999. - С.199-365.

5.2.2. Руководство к практическим занятиям по гигиене питания. /Под ред. А.А.Хрусталева. – М.: Медгиз, 1957, - 282 с.

5.2.3. Минх А.А. Методы гигиенических исследований. – М.: Медицина, 1971. – С.405-490.

Appendix 1

Methods of sampling and organoleptic research of the food products and ready meals
The hygienic examination of food products and ready meals is made in following situations:

- regularly, by the plan;

- sporadically during raid control of nutrition units, catering objects;
- urgently if the cases of food poisonings, alimentary caused diseases, severe violations of nutrition units sanitary regimen (canteens, cafes, restaurants, hospital nutrition unit and etc.) are registered; 

The hygienic examination of food products may have the following purposes:

· determination of products commercial qualities, drawing up of certificates;

· detection of the falsification, imbalance of the products’ chemical composition;

· to control the realization terms of products;

· determination of the degree of product deterioration during storage and possibility for further storage;

· determination of epidemiological and toxicological danger of products (microbial contamination, pollution by pesticides and other toxicants, barn parasites, mold etc.);

· determination of harmfulness of package, crockery, equipment, inventory and others.

Methods of sampling for laboratory analyses depend on the type of products, (free-flowing, by the pieces, liquid, in or without the package and etc.). The average sample representing the quality of all food lot has to be selected. 
The free-flowing and solid food products (cereals, grain, flour, solid fats etc.) are selected with special probes, knives, scoops from different sites of package or food cargo (up to 10 examples from which the average sample with mass up to 1 kg is formed).

At first the liquid and soft food products are mixed (by twirling stick and shake), selected from the different packages, product cargos and the average sample is received.

Closed preserved products are selected from the cargo by the piece, in the first place – the suspected units (blown cans, with damaged package).

The meat is sampled by cutting from the carcass, semi-carcass with obligatory sampling of the bones, joints.

Free-flowing, solid products without package and by the pieces are selected into plastic sacks, liquid – into glass package. The samples obligatory are sealed. The act of sampling is drawn up and signed by the person who performs the sampling and the responsible person of the nutrition unit. The accompanying form is enclosed in the sample. The following data are contained in this form: the nutrition unit ratings, specimen sample mass or quantity, laboratory research purpose, laboratory address where the samples are headed for, date and time of sampling, signature of the person who performed the sampling. 
The organoleptic research of food products (and ready meals) does not need special equipment, may be performed both in the laboratory and at the nutrition unit during sampling. 
At first it is necessary to get acquainted with the nutrition unit’s documentation, bills, certificates for the product cargo, delivery date. Then the storage conditions, products processing, presence of refrigerators, object sanitary condition, conditions of packages, marking (terms of product sale and storage etc.) are examined. 
The appearance of product samples (in daylight), their color, tints as the signs of staleness, spoiling or falsification, suspected impregnation, spots, different from the color of the product etc. are also examined. The presence of barn parasites, cysticercuses is determined with the loupe and trichina grubs – with compressorius. 
The constitution is determined by palpation – pressing on the product (bread-crumb, meat). The pit smoothens if the product is fresh or stays if the product is stale.

If the food products are fresh their smell is pleasing, specific. The stale products have objectionable even putrefactive smell. Some fresh products have to be odor-free at all.

The taste is tested the last after making sure that the product is safe. The taste is not tested if the product is suspected of spoiling or contamination with microorganisms, toxic agents.
Sometimes the hearing may also be used (splashing in the cans if they are filled incompletely, no fizzing in carbonated beverages, fizzing during fermentation etc.).

The boiling test of broths from research products first of all from meat is used in the laboratory during the organoleptic research.

Appendix 2

The laboratory research of caloricity, commercial qualities and food product freshness
The following criteria among the integral food quality criteria are determined: 

- moisture after drying of the previously weighed sample or distillation of it to permanent mass; the moisture of liquid products is determined using areometer, lactometer (milk) (see fig. 28.6, а).

- solid residue is also determined after drying, determination of the density with aerometer or calculation by moisture.

- ash residue is determined by burning the solid residue to light-grey ash of mineral substances.
The protein content in the food product or ready meal is determined as content of the total nitrogen in the product. The total nitrogen is determined according to the Kieldall’s or Lourie’s method (stated in the special manuals). The protein content is determined by multiplication of the nitrogen quantity by the coefficient of 6,25.

The fat content in products is determined according to the classical Soxlet methods after extraction of the fat from the product using ether into the Soxlet device. The other methods of determination the fat content in products are also stated in special method, educational manuals, in milk – using the butyrometer (see fig. 11.6, b).

The carbohydrate content in food products (mono-, di-, polysaccharides) is determined using the iodometric methods, by their inversion, hydrolyses. The details of these methods are also described in special manuals.

The vitamin content (at the first place - the ascorbic acid, carotene) is determined in most cases during laboratory analyses of the vegetable cans, milk, ready meals.

The mineral salts and microelements are usually determined in special purposes (scientific purpose etc.).

Specific criteria of quality, freshness, epidemiological, toxicological infectiousness of food products are determined for different products (see appendix 3) and by recommendation.

The food products chemical composition is stated in tables of appendix 3 of the lesson “Method of assessment of nutrition adequacy in organized collectives using the menu schedule”. These tables are also used during the expert assessment of the laboratory analyses results. 
Appendix 3

State standards and hygienic regulations of main food products
1. Quality criteria of milk (State standard of Ukraine 3662-97)

	Criterion
	Class standards

	
	Extra 
	First 
	Second 

	Acidity, Terner degree, not more than
	16-17
	19
	20

	Grade by ethanol
	І
	І
	ІІ

	Bacterial contamination, thousand/cm3, not more than
	300
	500
	3000

	Body cells content, thousand/cm3, not more than
	400
	600 
	800

	Mass part of dry substances, %, not less than
	11.8
	11.5
	10.6

	Solid fat-free residue, %, not less than
	8
	8
	8

	Relative mass of milk, g/cm3
	1.028-1.033
	1.028-1.033
	1.028-1.033

	Fat content, %, not less than
	3.2
	3.2
	2.5

	Comment: The soda, borax (used for hiding the high acidity), starch and flour (to hide the removal of fat) presence is determined for detection of the milk falsification.


	2. Standard requirements to bread, macaroni
№ of stan-dard
	Type of flour
	% of flour extraction (class)
	Form of goods
	Thickness of the crust of bread, mm, 

not more than
	Moisture, %, not more than
	Porosity, %, not less than
	Acidity, degrees, not more than

	
	
	
	
	upper
	lower
	
	
	

	5107
	Rye
	95 (wholemeal)
	Square loaf
	4
	5
	49
	42
	12

	5108
	-“-
	-“-
	Round loaf 
	4
	3
	49
	42
	11

	5139
	Wheat 
	96 (wholemeal)
	Square loaf
	5
	5
	47
	55
	6

	5139
	-“-
	-“-
	Round loaf 
	5
	4
	47
	55
	6

	7972
	-“-
	75

(1 class)
	Long loaf
	2
	3
	43
	70
	3

	
	-“-
	-“-
	Macaroni
	-
	-
	13
	-
	3-6


3. Quality criteria of grains
	Criteria 
	Cereals 
	Flour 

	Moisture, %, not more than
	14-15.5
	15

	Ahs, %, within
	0.65-2.25
	0.6-2.0

	Dockage, %, not more than
	0.2-0.5
	0.2-0.5

	Spoil grains, %, not more than
	0.2-0.4
	-

	Harmful fungus, %, not more than:

- ergot, brand
- smartweed/bitterling, Coronilla
- coencockle

- heliotrope
	0.05

0.02

0.1

not allowed
	0.05

0.02

0.1

not allowed

	Mineral admixtures (soil, sand, glass), %
	0.1
	0.1

	Iron filings, %, not more than
	0.3
	0.3

	Acaridans, insects
	not allowed
	not allowed

	Acidity, degrees, not more than
	-
	2.5-6

	Gluten, %, not more than
	-
	25-30


4. Quality criteria of meat, fish
	Criteria
	Meat 
	Fish

	Appearance, color
	Pale-pink drying up crust, moistened, non-cohesive
	Bright, adjacent scales, bulging and transparent eyes, pink meat, moistened gills without mucus

	Consistence 
	Elastic, pit becomes straight quickly after press
	Elastic, pit becomes straight quickly after press

	Smell 
	Pleasant, typical for each animal 
	Typical (“fish”), but not  putrid

	Fat 
	White, yellowish color, solid consistence, without rancidity smell and greasing
	Fat color, soft, with “fish” smell, near not leave grease marks

	Marrow 
	Yellow, elastic, fill the tubular bones lumen, do not exfoliate from the bone walls
	-

	Tendons, joints 
	Elastic, dense. Joint surfaces are smooth, bright
	Muscles near the spine are not darkened

	Broth during boiling
	Transparent, without flakes, with tasty smell and taste.

Fat on the surface is like big spots
	Transparent, with big fat spots on the surfaces, tasty typical smell

	рН (by lacmus)
	5.8-6.4 (but not more than 6.7)
	-

	Ammonia 
	Sal ammonia – not more than “++”
	-

	Hydrogen sulphide 
	Sulfur lead has not be present, the brown staining appears if this substance is present
	-

	Reaction with benzidine
	The fresh meat has cyan staining during this reaction 
	-

	Reaction with sulfuric copper 
	The broth is transparent, without flakes
	-

	Trichinas 
	Not more than 5 in 24 meat samples
	The fish is rejected if helminthes embryos are present

	Cysticercuses 
	Not more than 3 on 40 cm2 of cutting
	The fish is rejected if helminthes embryos are present



The quality and freshness criteria of other products are stated in corresponding manuals, text-books (see recommended literature).

Topic № 12

Theoretical aspects and method of prophylaxis of alimentary diseases. Hygiene bases of dietary treatment and medical prophylactic nourishment.

1. Learning objective

1.1. Extend the students’ knowledge on the nutrition peculiarities of different age groups and occupations people, sportsmen, pregnant women and nursing mothers.

2. Basics

2.1.You should know:

2.1.1. Physiological peculiarities of metabolism of children and adolescents, people of elder age group and their health status.

2.1.2. Nutrition peculiarities of people involved in mental and physical activity, sportsmen, pregnant women and nursing mothers.

2.2.You should have the following skills:

2.2.1.To carry out the medical control of the nutrition of different population groups taking into account their physiological and age peculiarities, physical and psycho-emotional stress.

2.2.2. To carry out the prophylactic measures concerning the nutrition optimization of the above mentioned groups of population according to the “Norms of the physiological requirements of the Ukrainian population for the essential nutrients and energy” № 272-99. 

3. Self-training questions

3.1. Physiological peculiarities of metabolism of children and different age adolescents, medical-biological demands on their nutrition.

3.2. Peculiar demands to the nutrition of geriatric patients and people of declining years.

3.3. Principles of nutrition of workers involved in mental and operating activity, with high psycho-emotional stress.

3.4. Principles of nutrition of physical workers and sportsmen.

3.5. Methods of medical control of different age and working activity groups of population nutrition.

3.6. Dietary nutrition principles of people with different nosological forms of diseases and during the rehabilitation.

3.7. Organization and hygienic peculiarities of nutrition of the patients in the hospital.

3.8. Medical control of the nutrition of the organized collectives, patients at the health care institutions. 

4. Self-training assignments

4.1. The daily ration of 6 year old children at the kindergarten includes: proteins – 65 g (35 g of animal proteins), fat – 55 g (40 g of animal proteins), carbohydrates – 300 g; vitamins: A – 1 mg, B1 – 0.8 mg, B2 – 1.5 mg, C – 40 mg, PP – 15 mg, D – 500 IU; mineral salts: Ca – 700 mg, phosphorus – 1 200 mg, iron – 10 mg.

The average body weight of this age children (boys) is 20 kg, the daily energy expenditure – 1 700 kcal. Taking into account the content of proteins, fat and carbohydrates in diet calculate the energy value of the children daily ration and, based on the daily energy expenditure, calculate their requirements for the nutrients. Assess the nutrition at the kindergarten.

4.2. A 70-year-old woman undergoes an in-patient treatment because of ischemic heart disease. Her daily energy expenditure (lying, sitting, going to the lavatory) is 1 800 kcal.

The hospital daily ration includes: proteins – 60 g, fat – 75 g, carbohydrates – 470 g.

Taking into account the energy expenditure, calculate the patient’s requirements for nutrients and calorie content of the daily ration. Assess the nutrition of the patient related to the “Norms of the physiological requirements of the Ukrainian population for the essential nutrients and energy” (№ 272-99) for people of such age and with her disease (see Appendix 2).

5. Literature

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.434-458.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С.512-538.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – 2 видання: К.: Здоров(я, 2004, – С.284-321, 385-397.

5.1.4. 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.174-186.

5.1.5. “Норми фізіологічних потреб населення України в основних харчових речовинах і енергії”. (Наказ МОЗ України № 272 від 18.11.99 р.).

5.1.6. Lecture materials.

Additional:

5.2.1. Гігієна харчування з основами нутриціології. Підручник /В.І.Ципріян, Т.І.Аністратенко, Т.М.Білко / За ред. В.І.Ципріяна./ – К.: Здоров(я, 1999. - С.-51-57.

5.2.2. Ципріян В.І., Велика Н.В., Яковенко В.Г. Методика оцінки харчового статусу людини та адекватності індивідуального харчування. / Навчально-методичний посібник. – Київ, 1999. – 60 с.

Appendix 1 

Peculiarities of requirements for nutrients and energy of different age groups, occupations, gender and physical status people

1. Peculiarities of the children and adolescents nutrition

In view of body growth and development children of different age groups require relatively bigger amount of plastic nutrients, first of all proteins, mineral salts, more fats, carbohydrates – the energy sources, and also the catalytic substances – vitamins, microelements as the metabolism of the growing organism is far more intensive.

If an adult requires 1.5 g of proteins per 1 kg of his body weight, a child before 1 year of age – more than 4 g/kg, 1-3 years of age – 3.8-4 g/kg, 4-6 years of age – 3.5 g/kg, 7-10 – 3.0 g/kg and so on. Moreover, 60-75 % of all proteins should be of animal origin with obligatory contain of milk and milk products in the diet. 

The general amount of nutrients and their daily energy value for children and different age groups adolescents are given in the “Norms of the physiological requirements of the Ukrainian population for the essential nutrients and energy”, № 272-99 (see Appendix 2, № 1,2,3). It becomes clear from these Norms that the absolute amount of nutrients and their energy value increases, thus, from the calculation of body mass unit it naturally decreases, approaching to the norm of adult population.

2. Peculiarities of the geriatric people nutrition

This category of population has the decreased metabolism intensity, decreased physical activity and workload, these people usually suffer from development of different geriatric diseases or their complex; therefore the requirement for nutrients and energy also gradually decreases, all this is taken into account in the same “Norms of the physiological requirements of the Ukrainian population for the essential nutrients and energy”, № 272-99 (see Appendix 2, № 13).

As it can be understood from these Norms, the content of mineral salts and the majority of vitamins remains the same in the daily ration; it is connected with the necessity of the skeleton calcination (bone fragility increases with age) and the support of catalytic substances (enzymes, hormones) at the same level as their synthesis also decreases at this age.

3. Peculiarities of nutrition of people involved in mental and physical activity with different level of emotional and physical stress

People involved in mental and operating activity usually work in conditions of hypodynamia. It influences their health and body resistance to different diseases unfavorably. Therefore for the purpose of these diseases prophylaxis, it is recommended, that these people are engaged in permanent physical training. But not all people can afford it because they need subjective will stimulus and extra time.

Energy value and content of proteins, fats and carbohydrates for this adult working population group is far lower than for people involved in physical activity. But the content of mineral salts and the majority of vitamins remains the same as for the previous group. It can be explained by the fact that mental activity needs enough enzymes and hormones, the synthesis of which is connected with the supply of the body with full-value proteins, mineral salts, microelements and vitamins.

People involved in physical activity or sportsmen who expend more muscular energy related to the hardness and intensity of their work (or training) require more proteins, fats, carbohydrates and also energy in the diet according to the groups of physical work intensity (see Appendix 2, № 5,7). 

4. The dietary nutrition peculiarities of people with different nosological forms of diseases

The dietology course suggests 15 (with same variations) worked out and scientifically substantiated diets for different nosological groups of diseases. These diets differ in the products variety and the way of their cooking. 

The main peculiarity of the nutrients composition of these diets is the same or even increased content of proteins (up to 100-120 g) except such diseases as gout, urine acid diathesis, glomerulonephritis etc. The amount of fats and carbohydrates usually is decreased, but the content of mineral substances, microelements, vitamins remains the same and in case of some diseases like infectious ones – increased, as a part of them is wasted with perspiration. 

In detail the patients’ nutrition is studied in the course of diet therapy.

Appendix 2

Norms of the physiological requirements of the Ukrainian population for the essential nutrients and energy

1. Daily requirements of the children population for proteins, fats, carbohydrates and energy

	Age groups
	Energy, kcal
	Proteins, g
	Fats, g
	Carbohydrates, g

	
	
	total
	animal
	
	

	0-3 months
	120
	2.2
	2.2
	6.5 (0.7**) 
	13

	4-6 months
	115
	2.6
	2.5
	6.0 (0.7**) 
	13

	7-12 months
	110
	2.9
	2.3
	5.5 (0.7**) 
	13

	1-3 years
	1 540
	53
	37
	53
	212

	4-6 years
	2 000
	65
	33
	58
	305

	6 years (pupils)
	2 200
	72
	36
	65
	332

	7-10 years
	2 400
	78
	39
	70
	365

	11-13 years (boys)
	2 800
	91
	46
	82
	425

	11-13 years (girls)
	2 550
	83
	42
	75
	386

	14-17 years (boys)
	3 200
	104
	52
	94
	485

	14-17 years (girls)
	2 650
	86
	43
	77
	403


*For children of 0-12 months of age the requirements are given per 1 kg of body weight

**0.7 – the daily requirement for vegetable oil (per 1 kg of body weight)

2. Daily requirements of the children population for mineral substances

	Age group
	Ca, mg
	P, mg
	Mg, mg
	Fe, mg
	Se, μg
	Cu, mg
	Zn, mg
	I, μg

	0-3 months
	400
	300
	50
	4
	10-15
	0.3-0.5
	3
	40

	4-6 months
	500
	400
	60
	7
	10-15
	0.3-0.5
	4
	50

	7-12 months
	600
	500
	70
	10
	10-15
	0.3-0.5
	7
	60

	1-3 years
	800
	800
	100
	10
	10-30
	0.3-0.7
	10
	70

	4-6 years
	800
	800
	120
	10
	20
	1.2
	10
	90

	6 years (pupils)
	800
	800
	150
	12
	30
	1.5
	10
	100

	7-10 years
	1 000
	1 000
	170
	12
	30
	1.5
	10
	120

	11-13 years (boys)
	1 200
	1 200
	280
	12
	40
	2.0
	15
	150

	11-13 years (girls)
	1 200
	1 200
	270
	15
	40
	1.5
	12
	150

	14-17 years (boys)
	1 200
	1 200
	400
	12
	50
	2.5
	15
	200

	14-17 years (girls)
	1 200
	1 200
	300
	15
	50
	2.0
	13
	200


3. Daily requirements of the children population for vitamins

	Age group
	A, μg
	D, μg
	E, mg
	K, μg
	B1, mg
	B2, mg
	B6, mg
	Folate, μg
	B12, μg
	PP, mg
	C, mg

	0-3 months
	400
	8
	3
	5
	0.3
	0.4
	0.4
	25
	0.5
	5
	30

	4-6 months
	400
	10
	4
	8
	0.4
	0.5
	0.5
	40
	0.5
	6
	35

	7-12 months
	500
	10
	5
	10
	0.5
	0.6
	0.6
	60
	0.6
	7
	40

	1-3 years
	600
	10
	6
	15
	0.8
	0.9
	0.9
	70
	0.7
	10
	45

	4-6 years
	600
	10
	7
	20
	0.8
	1.0
	1.1
	80
	1.0
	12
	50

	6 years (pupils)
	650
	10
	8
	25
	0.9
	1.1
	1.2
	90
	1.2
	13
	55

	7-10 years
	700
	2.5
	10
	30
	1.0
	1.2
	1.4
	100
	1.4
	15
	60

	11-13 years (boys)
	1 000
	2.5
	13
	45
	1.3
	1.5
	1.7
	160
	2.0
	17
	75

	11-13 years (girls)
	800
	2.5
	10
	45
	1.1
	1.3
	1.6
	150
	2.0
	15
	70

	14-17 years (boys)
	1 000
	2.5
	15
	65
	1.5
	1.8
	2.0
	200
	2.0
	20
	80

	14-17 years (girls)
	1 000
	2.5
	13
	55
	1.2
	1.5
	1.5
	180
	2.0
	17
	75


4. Daily requirements of the adult population for proteins, fats, carbohydrates and energy (men)

	Work intensity groups
	Physical activity coefficient
	Age, years
	Energy, kcal
	Proteins, g
	Fats, g
	Carbohydrates, g

	
	
	
	
	total
	animal
	
	

	
	
	18-29
	2 450
	67
	37
	68
	392

	І
	1.4
	30-39
	2 300
	63
	35
	64
	368

	
	
	40-59
	2 100
	58
	32
	58
	336

	
	
	18-29
	2 800
	77
	42
	78
	448

	ІІ
	1.6
	30-39
	2 650
	73
	40
	74
	424

	
	
	40-59
	2 500
	69
	38
	69
	400

	
	
	18-29
	3 300
	91
	50
	92
	528

	ІІІ
	1.9
	30-39
	3 150
	87
	48
	88
	504

	
	
	40-59
	2 950
	81
	45
	82
	472

	
	
	18-29
	3 900
	107
	59
	108
	624

	ІV
	2.3
	30-39
	3 700
	102
	56
	103
	592

	
	
	40-59
	3 500
	96
	53
	97
	560


5. Daily requirements of the adult population for mineral substances (men)
	Work intensity groups
	Physical activity coefficient
	Mineral substances

	
	
	Ca, mg
	P, mg
	Mg, mg
	Fe, mg
	F, mg
	Zn, mg
	I, mg
	Se, μg

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	І
	1.4
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	ІІ
	1.6
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	ІІІ
	1.9
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	ІV
	2.3
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70

	
	
	1 200
	1 200
	400
	15
	0.75
	15
	0.15
	70


6. Daily requirements of the adult population for vitamins (men)
	Work intensity groups
	Physical activity coefficient
	Vitamins

	
	
	E, mg
	D, μg
	A, μg
	B1, mg
	B2, mg
	B6, mg
	PP, mg
	Folate, μg
	B12, μg
	C, mg

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	І
	1.4
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	ІІ
	1.6
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	ІІІ
	1.9
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	ІV
	2.3
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80

	
	
	15
	2.5
	1 000
	1.6
	2.0
	2.0
	22
	250
	3
	80


7.Daily requirements of the adult population for proteins, fats, carbohydrates and energy (women)
	Work intensity groups
	Physical activity coefficient
	Age, years
	Energy, kcal
	Proteins, g
	Fats, g
	Carbohydrates, g

	
	
	
	
	total
	animal
	
	

	
	
	18-29
	2 000
	55
	30
	56
	320

	І
	1.4
	30-39
	1 900
	52
	29
	53
	304

	
	
	40-59
	1 800
	50
	28
	51
	288

	
	
	18-29
	2 200
	61
	34
	62
	352

	ІІ
	1.6
	30-39
	2 150
	59
	33
	60
	344

	
	
	40-59
	2 100
	58
	32
	59
	336

	
	
	18-29
	2 600
	72
	40
	73
	416

	ІІІ
	1.9
	30-39
	2 550
	70
	39
	71
	408

	
	
	40-59
	2 500
	69
	38
	70
	400

	
	
	18-29
	3 050
	84
	46
	85
	488

	ІV
	2.2
	30-39
	2 950
	81
	45
	82
	472

	
	
	40-59
	2 850
	78
	43
	79
	456


8.Daily requirements of the adult  population for mineral substances (women)
	Work intensity groups
	Physical activity coefficient
	Mineral substances

	
	
	Ca, mg
	P, mg
	Mg, mg
	Fe, mg
	F, mg
	Zn, mg
	I, mg
	Se, μg

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	І
	1.4
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	ІІ
	1.6
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	ІІІ
	1.9
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	ІV
	2.2
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50

	
	
	1 100
	1 200
	350
	17
	0.75
	12
	0.15
	50


9. Daily requirements of the adult population for vitamins (women)
	Work intensity groups
	Physical activity coefficient
	Vitamins

	
	
	E, mg
	D, μg
	A, μg
	B1, mg
	B2, mg
	B6, mg
	PP, mg
	Folate, μg
	B12, μg
	C, mg

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	І
	1.4
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	ІІ
	1.6
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	ІІІ
	1.9
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	ІV
	2.2
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70

	
	
	15
	2.5
	1 000
	1.3
	1.6
	1.8
	16
	200
	3
	70


10.  Norms of physiological requirements for the essential nutrients and energy of the geriatric patients
	Nutrients and energy
	Men
	Women

	
	60-74 years of age
	75 and more
	55-75 years of age
	75 and more

	Proteins, g
	65
	53
	58
	52

	Fats, g
	60
	54
	54
	48

	Carbohydrates, g
	300
	270
	270
	240

	Energy, kcal
	2 000
	1 800
	1 800
	1 600

	Mineral substances:

	Calcium, mg
	800
	800
	1 000
	1 000

	Phosphorus, mg
	1 200
	1 200
	1 200
	1 200

	Magnesium, mg 
	400
	400
	400
	400

	Iron, mg
	15
	15
	15
	15

	Zinc, mg
	15
	15
	15
	15

	Iodine, mg
	0.15
	0.15
	0.15
	0.15

	Vitamins:

	C, mg
	100
	90
	100
	90

	A, μg
	2.5
	2.2
	2.5
	2.2

	E, mg
	25
	20
	20
	20

	B1, mg
	1.7
	1.5
	1.5
	1.5

	B2, mg
	1.7
	1.5
	1.5
	1.5

	B6, mg
	3.3
	3.0
	3.0
	3.0

	PP, mg
	15
	13
	13
	13

	Folate, μg
	250
	230
	230
	230

	B12, μg
	3.0
	3.0
	3.0
	3.0


Тopic № 13
METHODS OF INVESTIGATION OF THE FOOD POISONING CASES
1. Learning objective
1.1.Master the knowledge on food poisonings, their etiology, clinic, methods of investigation, general and specific prophylaxis.

2. Basics
2.1. You should know:

2.1.1.Definition of “food poisoning” and their classification.

2.1.2.The food poisoning etiology, pathogenesis, clinic and prevention.
2.2. You should have the following skills:
2.2.1. To determine the type of food poisoning, provide the medical help in their cases. 
2.2.2. To organize, investigate and determine the cause (food product or meal) of food poisoning. 

2.2.3. To organize preventive measures for the elimination of the food poisoning causes and food poisoning prevention.

3. Self-training questions
3.1. Food poisonings, their definition and classification.

3.2.Alimentary toxicoinfections: definition, etiology, diagnostics, clinic, methods of prevention.

3.3. Bacterial toxicosis: botulism, staphylococcal, their etiology, diagnostics, clinic, prevention.

3.4.Mycotoxicosis, their etiology, diagnostics, clinic, prevention.

3.5.Food poisonings of non-microbe origin with:

· products which are toxic by nature;

· products which become toxic due to storage conditions;

· products, contaminated with toxic substances (xenobiotics) – heavy metals, pesticides etc.

3.6.Food poisonings of unknown origin (Kashin-Bek disease etc.), hypotheses of their origins, clinical characteristics.

3.7.Methods of investigation of food poisoning cases, roles and duties of the hygienists and medical doctors. The documents, drawn up during and after the investigation of food poisoning.

3.8.Guidelines and legislative documents used for the food poisonings investigation and prevention.

3.9.Preventive measures for elimination and prevention of food poisonings.
4. Self-training assignments
4.1. 25 children of 40 have become sick at the end of the day at the summer camp. They suffered from the headache, sore throat, gurgling. Some of them (9 people) complained on nausea, vomiting, periodic pain in abdomen, diarrhea. The hyperemia of the eyes and throat mucous membrane, body temperature 38-38.50С painful sensation in abdomen during palpation were noted during physical examination. 

The following was discovered during the questionnaire of children. Their breakfast consisted of the porridge with sausage and tea; the dinner included such meals as red-beet soup, meat rissoles with potato, fruit compote. The sanitary state of nutrition unit is satisfactory, the medical examination of staff is performed in time. But one of the cooks, that had been absent during one week (“was ill”), has returned to work two days ago. 
Determine the presumptive diagnosis, suspected product or meal. Which priority measures must be taken? What documents must be drawn up?

4.2. The family consists of 5 people including 2 children. All family members became sick at once. The doctor of ambulance noted following complaints: the breathlessness, pain in heart and abdomen, weakness of eyesight (“a mist before eyes”), duplication of images, strabismus, nystagmus, troubles during swallowing and speaking, general weakness. The body temperature remains normal. All family members have had the following meals: for breakfast – eggs and tea, for dinner – borsch with pork, fried potato with sausages and pickled mushrooms, fruit compote.

Determine the presumptive diagnosis and suspected product. Which priority measures must be taken? What documents must be drawn up at first and later? 
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.434-458.

5.1.2. Общая гигиена. Пропедевтика гигиены. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С.512-538.

5.1.3. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. – К.: Здоров(я, 1999. – С.313-353.

5.1.4. Загальна гігієна. Посібник для практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. /За ред І.І.Даценко. – Львів,: Світ, 1992. – С.90-104.

5.1.5. The lecture materials.

5.2. Additional:
5.2.1. Габович Р.Д., Познанський С.С., Шахбазян Г.Х. Гігієна. – К.: Вища школа, 1983. – С.134-155; 252-254.

5.2.2. Гігієна харчування з основами нутриціології. Підручник. /В.І.Ципріян, Т.І.Аністратенко, Т.М.Білко та ін. /За ред. В.І.Ципріяна. – К.: Здоров(я, 1999. - С.398-466; 476-479.

5.2.3. Гигиена питания./ В.Д.Ванханен, П.Н.Майструк и др. – К.: Здоров(я, 1980.  С.101-177; 196-211.

5.2.4. Инструкция о порядке расследования, учета и проведения лабораторных исследований в учреждениях санитарно-эпидемиологической службы при пищевых отравлениях. – М.: Минздрав СССР, 1973.

Appendix 1

The food poisoning investigation consists of following steps

1. To organize and carry out the first aid to affected people, organize their hospitalization if necessary.


2. To draw up the necessary documents (the emergency report to sanitary and epidemiological station, assignment to hospital, assignment to laboratory (with materials from affected people), etc).


3. To build the teams for investigation: sanitary inspector from SES, doctor from the institution where the food poisoning occurs or doctor from the hospital where affected persons apply for help, administrative agent, cook of nutrition unit.


4. To draw the plan of investigation.


5. To question the affected people and people, who ate the same meal, but were not affected, the nutrition unit staff.

6. To perform the sanitary inspection of the nutrition unit, analyze the results of laboratory analyses, draw up the documents.

7. To make the conclusion on the investigation results.


8. To organize and take health-improving and preventive measures.
Appendix 2

Documents drawn up during the food poisoning investigation

	
	Registration form № 58

	
	

	1.
	Emergency report about infectious disease, food, acute occupational poisoning

	1.
	Diagnosis __________________________________________________________

	2.
	First, last name _____________________________________________________

	3.
	Male, female (underline) _____________________________________________

	4.
	Age ______________________________________________________________

	5.
	Address _________________ str. __________________ house №______ ap.____

	6.
	Place of work (study) name and address__________________________________

	
	__________________________________________________________________

	7.
	Date of disease start__________________________________________________

	8.
	Date of initial treatment (because of disease) ______________________________

	
	 __________________________________________________________________

	9.
	Hospitalization place and date (or № of assignment)_________________________

	
	___________________________________________________________________

	10.
	In case of poisoning - where the poisoning occurred and what is the poisoning cause ______________________________________________________________

	
	___________________________________________________________________

	11.
	Primary anti-epidemic measures which have been taken and additional information ___________________________________________________________________

	
	___________________________________________________________________

	12.
	Date and time of initial signaling about disease (by phone etc.) in SES__________

	
	___________________________________________________________________

	
	The surname of person informed about the event____________________________

                                                                                                              (surname)

	
	Who accept the report_________________________________________________

                                   (post, surname)

	13.
	Name of institution which had sent the report ______________________________

	
	___________________________________________________________________

	
	Registration №________________ in register______________________________

	14.
	The report sending date and time________________________________________

	
	__________________________________________________________________

	15.
	The report receiving in SES date and time_________________________________

	
	___________________________________________________________________

	
	Registration № ___________ in register of SES ____________________________

	
	Signature of the person who 

received the report                  ___________________________________________


2. Assignment to laboratory of SES, hospital
	 (address)

	Assignment for investigation of the food poisoning:

	- vomit mass in amount of __________ ml
	from (the patients first and second name)

	_______________________________were 
	collected _________ date ______ time.

	- stomach rinsing water in amount ______
	ml _______________________________

	- excrements _______________________
	and urine __________________________

	- blood for hemoculture from vein ______
	ml, collected ___________________ time

	(for serological reaction ______________,
	for botulinum toxin _________________)

	- suspected food product samples  (name 
	and quantity) _______________________

	 ______________________________________________________________________

	The clinic of poisoning____________________________________________________

	(list main symptoms)

	 ______________________________________________________________________

	Date ______________________________
	time _______________________

	Methods of preservation of samples for bacteriological analyses ___________________

	 ______________________________________________________________________

	Signature of the person who 

sampled and sent the samples
	_____________________________


3.Food poisoning investigation results act
	1.
	Name of collective or address of the family______________________________

	
	_________________________________________________________________

	2.
	Date of food poisoning ______________________________________________

	3.
	Food consumption place (canteen, group or individual nutrition) _____________

	
	_________________________________________________________________

	4.
	Total number of affected people_______________________________________

	
	among them were hospitalized_______,
	died_____________________

	5.
	Severity of disease _________________________________________________

	6.
	Clinical symptoms _________________________________________________

	7.
	Suspected product (where it was received from) __________________________

	
	_________________________________________________________________

	8.
	Probable (or exact) cause of food poisoning______________________________

	
	_________________________________________________________________

	9.
	Results of laboratory research of these materials __________________________

	
	_________________________________________________________________

	
	_________________________________________________________________

	10.
	Taken measures for the food poisoning elimination and such poisoning prevention in future ________________________________________________

	
	 ________________________________________________________________

	
	Signatures of the people who 

took part in the investigation
	______________________________

	
	
	______________________________

	
	Date____________________________
	


Appendix 3

The prophylactic measures of food poisonings

1. Organization and the compliance to the sanitary regulations of the food products storage by their producers, their processing at the food enterprises and other public catering establishments.


2. The compliance to sanitary regulations during the food products loading, transportation, storage at the warehouses and trading network, rodents and harmful insects control, refrigerating plant uninterrupted usage.


3. The compliance to sanitary regulations during the food processing, ready meal storage and sale. 

4. Keeping the technical equipment, kitchens, crockery (plates and dishes), inventory in the proper order.


5. The regular sanitary inspection of eating establishments; the regular inspection of animal husbandry and meat supply networks by the veterinary service.

6. The medical examinations and inspections for bacilli and helminthes carriers among the personnel of catering establishments (industrial, storage, nutrition units, trading network etc.), the inspection for keeping of the personal hygiene regulations etc. by the personnel. 

classification of food poisonings

(according to V.І. Slobodkin)

	Origin of the food poisoning
	Class/block according to the МCD-10
	Rubric / 

subrubric according to the MCD-10
	Nosological form of the disease and etiological factor

	Microbial 
	І/АОО-А09
	А05
	1. Bacterial food intoxications: 

	
	
	А05.0
	caused by toxins, produced by enterotoxigenic  strains of Staphylococcus

	
	
	А05.1
	caused by toxins, produced by Clostridium botulinum

	
	
	А05
	2. Bacterial food toxicoinfections, 
caused by enterotoxigenic strains of potentially pathogenic bacteria and their toxins:

	
	
	А05.2
	Clostridium perfringens

	
	
	А05.3
	Vibrio parahaemolyticus

	
	
	А05.4
	Bacillus cereus

	
	
	А05.8
	Echerichia coli, Proteus mirabilis & vulgaris, Edwardsiella, Citrobacter, Klebsiella, Enterobacter, Hafnia, Providencia, Alcaligenes, Pseudomonas, Aeromonas etc.

	
	
	А02-А05
	3. Infections with clinical course, typical for food poisonings 
caused by subvirulent strains of pathogenic enteric bacteria and viruses:

	
	
	А02.-
	Salmonella (exept S.Typhi)

	
	
	А03.8
	Shigella sonnei

	
	
	А04.0, А04.1
	Escherichia coli (EPCB, ETCB)*

	
	
	А04.06
	Jersinia enterocolitica

	
	
	А32
	Listeria monocitogenes

	
	
	А05.9
	4. Bacterial food poisonings unspecified 

	
	
	Т64.-
	5. Fungous food poisonings (microtoxicosis): 

	
	ХІХ/Т64
	
	caused by: aflatoxins, ochretoxins, zearalenon, Т-2 toxin, vomitoxin, penicidin and other micotoxins, produced by toxigenic fungi of Aspergillus, Fusarium, Penicillinum, Alternaria, Claviceps purpurea etc.

	
	
	Т61.1
	6. Scombrotoxicosis:

	
	ХІХ/Т61
	
	poisoning by toxic amines (histamine, tyramine, putrescine, cadaverineм etc.), formed and accumulated in food products to the pathogenic dose level due to such the proteolytic microorganisms development as Proteus, Providencia, Pseudomonas, Clostridium etc.

	Non-microbial
	ХІХ/Т56-Т60
	
	1. Poisoning with admixture of chemical substances:

	
	
	Т56.0-Т56.9
	Toxic effect of metals

	
	
	Т57.0-Т57.9
	Toxic effect other inorganic substances, including arsenic

	
	
	Т60.0-Т60.9
	Toxic effect of pesticides

	
	ХХ/Х49
	Х49.-
	Poisoning with fertilizers, animal growth-promoting factors, food adjuncts, applied in excessive quantity, toxic substances which migrate into foodstuffs from technological equipment, utensils, containers, pachakge etc.

	
	ХІХ/Т61
	Т61
	2. Poisoning with poisonous substances of animal origin:

	
	
	Т61.0

Т61.2-Т61.9
	Toxic effect of poisonous substances resulted from the sea food consumption: whitefish, mollusks, algae (saxtoxins, hallucinogens, ichthyotoxins, algotoxins etc.).

Impossible: allergic reaction to food, bacterial food poisoning, toxic effect of such pollutants as micotoxins, cyanides, mercury etc. 

	
	ХХ
	Т61.2

Х49.-
	Poisoning with other poisonous substances which are present in consumed endocrine glands of animals, liver, fish milt and caviar during spawningв, bee honey during the collection of the ling flower nectar etc. 

	
	ХІХ/Т62
	Т62
	3. Poisoning with poisonous substances of vegetable origin:

	
	
	Т62.0
	Toxic effect of poisonous substances containing in consumed mushrooms

	
	
	Т62.1
	Toxic effect of poisonous substances containing on consumed berries

	
	
	Т62.2
	Toxic effect of poisonous substances containing in other poisonous plants: jimson weed, hemlock, elder, seeds of grain crop weeds etc.

	
	
	Т62.8
	Poisoning with other poisonous substances containing in consumed foodstuffs: cyanogenic glycosides of drupaceous fruit, phytotoxins of crude hericot, beech nuts, etc.

	Mixed
	І/А

ХІХ/А,

ХХ/Т
	А00-А09,

Т61.1
	1. Mixtes of microbial origin:

associations of the food poisoning agents of microbial origin and their toxins

	
	
	
	

	
	ХІХ/Т,
	Т56-Т62,
	2. Mixtes of non-microbial origin:

	
	ХХ/Х
	Х49
	different combinations of poisonous substances of chemical, vegetable and animal origin

	
	І/А,
	А00-А09,
	3. Mixtes of microbial and non-microbial origin:

	
	ХІХ/Т
	Т56-Т62,
	Combinations of agents or their toxins of microbial origin with poisonous inorganic and organic 

	
	ХХ/Х
	Х49
	substances

	Unknown
	ХІХ/Т
	U00-U49,

T-
	Alimentary paroxysmal-toxic myoglobinuria (Haff's disease): toxic substance of lake fish of unknown origin


*ЕРCB – enteropathogenic colibacillus, ЕТCB – enterotoxigenic colibacillus.

Topic № 14
Physiology of labor. Method of hygiene and sanitary estimation appraisal of weight and tension of labor with the purpose of prophylaxis of overstrain and increase of capacity. Hygienically and sanitary requirements to the mode of labor.

A method of hygienically estimation of dangerous and harmful factors of production environment and reaction of organism is on their influence. A sanitary legislation is about a labor protection. 

1. Learning objective

1.1. Learn about general hazards caused by industrial environment and occupational injuries and diseases as their consequences.

1.2. Learn about methods and techniques for determination of the most common types of occupational hazards and their impact on worker’s organism and health; about legislative, administrative, technical measures for health protection and prevention of occupational diseases.
1.3. Master hygienic assessment procedure of work intensity and tension for overwork prevention and increase of working capacity.

2. Basics 
2.1. You should know:
2.1.1. Fundamentals of Ukrainian legislation in the field of hygiene and labour protection.

2.1.2. Classification and characteristics of occupational hazards.

2.1.3. Physiologic, biochemical and pathophysiological signs and characteristics of organism’s response to occupational hazards.

2.1.4. Fundamentals of physiology of physical and mental work, its classification.

2.1.5. Methods of assessment of work intensity and tension.

2.1.6. Methods and technique of labour management and overwork prevention improvement.

2.2. You should have the following skills:

2.2.1. To determine basic agents of industrial environment and work process that may have negative impact on the worker, to reveal and assess signs of such impact on organism.

2.2.2. To substantiate and carry out sanitary and hygienic measures regarding safe working conditions.

2.2.3. To determine and assess work intensity and tension characteristics and signs of fatigue and overwork.

2.2.4. To recommend rational work and rest conditions at physical and mental work according to their intensity and tension.

3. Self-training questions

3.1. Work and labour as physical and philosophical concepts. Labour as social category. Division of labor in society.

3.2. Articles about labour protection in the Constitution of Ukraine. 

3.3. Sanitary legislation in the field of labour protection. Labour Code (LC), its basic constituent regulations. 

3.4. Occupational hazards’ classification according to State Standard 12.0-003–74 “Dangerous and hazardous industrial agents”.

3.5. Physical occupational hazards, their classification and significance in the professional pathology.

3.6. Chemical occupational hazards. Classification of dangerous and hazardous chemical agents of industrial environment, variety of their impact on organism. Occupational poisonings. 

3.7. Biological agents as occupational hazards. Occupational infections, invasions and other kinds of pathology.

3.8. Psycho-physiological dangerous and hazardous industrial agents, kinds of pathology caused by these agents.

3.9. Labour physiology and main issues, which it studies. Concept of labour hardness and intensity.

3.10. Characteristics of methods and measuring devices of occupational hazards and their impact on organism and health.

3.11. Methods and measures of occupational pathology prevention and labour protection in industry.

3.12. Types of work, their physical and hygienic characteristics. Physical work: its intensity. Mental work and its tension. Peculiarities of operator’s work.

3.13. Physiological changes in the organism of the worker in the process of his physical and mental work and during operator’s work. Fatigue and overload, their explanation and scientific substantiations of their development.

3.14. Modern principles and criteria of hygienic assessment of labour and its classifications according to its intensity and tension.

3.15. Methods of research of functional condition of organism at physical and mental work. Ergographic, physiologic and psycho-physiological tests. Work capacity and fatigue analysis by means of training simulators, tremor meters, dynamometers, chrono-reflex timers etc. 

3.16. System of prophylactic measures for rational labour management process. Psycho-physiological occupational selection, diagnostics and mental overstrains.

4. Self-training assignments

4.1. The following microclimate parameters exist in the converter plant: air temperature at the workplace is 25-28(С, air movement rate is 0.5 – 0.6 m/s, air relative humidity is 68 – 70 %.  Physical activity per shift at manual steel teeming reaches 3 800 calories. Give the hygienic assessment of working conditions of a steelmaker according to State Standard 12.1.005. – 76 “Air in the working zone” and requirements for hardness and intensity of the work; give your advise regarding sanitation of steel-makers’ work conditions.

4.2. In the production plant of fluorescent lamps by aspiration in Polezhayev absorber with 20 ml of absorbent iodine solution in КІ, air samples were taken by electric aspirator at a speed of 20 l/min during 10 minutes to test mercury fume. Air temperature during sampling was 24(С, atmospheric pressure - 740 Hg mm. In 10 ml of absorbent iodine solution in КІ, taken for analysis, 0.005 mg of mercury was found. 

Convert the volume of drawn air to normal conditions. Calculate concentration of mercury in the air of the plant and give your assessment. What danger does mercury represent to organism and what preventive measure do you suggest?

4.3. Give the hygienic assessment of labour intensity and tension of electrical-type instrument female erector: sitting work posture, main operations (frame mounting of details, soldering of catenaries) take 6.5 hours of 7 hour-long working day. Work is in relays: І and ІІ shifts in turn every next week. Hygienic conditions of working zone: air temperature – 22-23оС, relative humidity – 58-65%, air movement – 0.2-0.25 m/sec. Suspended materials’ concentration – 1.5 mg/m3, including 40 % of dust – on account of tin, lead (MAC of such dust is 4 mg/m3).

Noise level in the workshop is 85 decibel, speech intelligibility – within 2 meters, illuminance of workplace – combined, 225 lux (general illuminance of the shopfloor is 80 lux), light background, shiny silvered details, minimum size of those details is 0.2 mm, black ebonite instrument bodies. 

Energy expenditure of female erector during a shift is 1 120 kcal. Heartbeat frequency (pulse) is 85 beats per minute. At ergometry muscle endurance at the beginning of the shift is 16 s and at the end – 19 s. Time of seeking numbers in the table: at the beginning of the shift is 62 kg/sec., at the end – 87 kg/sec. 

Latent period of simple visual and motor reaction at the beginning of the shift is – 300 msec., at the end – 380 msec. and of complex reaction, thereafter, 420 msec. and 450 msec. Memorization of geometric figures: at the beginning of the shift is 3 of 6, at the end – 2 of 6. 

4.4. General-duties woman in the bakery plant puts hot bread on wooden trays (18 loaves of mold bread on a tray). She carries trays to the distance of 2.5 – 3 meters and stacks them on load racks (on the wheels), bowing down to lower shelves and lifting trays up to upper ones (on the height of 1.8 m). There are 8 shelves on each load rack. Such work takes 5.5 hours of 7 hour-long working day. Content of the done work reaches the load of 120 trays. Weight of each tray is 20 kg. It is a 3 shift work. Change of shifts takes place every next week. 

Microclimate of the workplace is: air temperature is 27-30ºC all year round, relative humidity is 75-80%, air movement is 0.1-0.15 m/sec., radiant temperature – 32-33ºC. Workshop illuminance is 60 lux, noise level is 72-78 dB. 

Energy expenditure of female worker per shift is 2 500 kcal, average pulse frequency is 82-85 heartbeats per min., muscle endurance at the beginning of the shift is 20 kg/sec., at the end – 13 kg/sec.

Assess intensity and tension of the work of the woman, hygienic conditions of the workplace. 

5. Literature

5.1. Principal:
5.1.1. Общая гигиена. Пропедевтика гигиены. Учебник. / Е.И.Гончарук, Ю.И.Кундиев, В.Г.Бардов и др. – К.: Вища школа, 2000. – С. 242-307, 333-344, 397-416, 428-458, 488-511, 593-624.

5.1.2. Даценко І.І., Габович Р.Д.. Профілактична медицина. Загальна гігієна з основами екології. Навчальний посібник. – К.: Здоров’я, 1999. – С.3-34, 437-566.

5.1.3. Габович Р.Д., Познанский С.С., Шахбазян Г.Х. Гигиена. – К., 1984. – С. 189 – 242.

5.1.4. Загальна гігієна. Посібник до практичних занять. / І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький. /  За ред. І.І.Даценко. – Львів, 1992. – С. 170-220.

5.1.5. Lecture materials on the subject.

5.2. Additional:

5.2.1. Гігієна праці. Підручник. / А.М.Шевченко, О.П.Яворовський, Г.О.Гончарук та ін. / За ред. А.М.Шевченка. – К.: Інфотекс, 2000. – 608с.

5.2.2. Руководство к практическим занятиям по гигиене труда. / Под ред. А.М.Шевченко. – К., 1986. – 336с.

Appendix 1

Dangerous industrial hazards 

(Abstract from State Standard 12.0.003 - 74)

According to this standard all dangerous industrial hazards are divided into 4 groups: physical, chemical, biological and psycho-physiological.

Industrial physical hazards are:

· movable machines, mechanisms, unprotected movable elements of production equipment, feedstock, materials, goods that move, other mechanical agents;

· hot or cold microclimate of the working zone, high levels of infrared radiation (hot shops in metallurgy industry, boiler shops etc.), hot water or steam;

· increased or decreased barometric pressure and its leaps;

· high noise level, vibration, infra- and ultra-mechanical fluctuations of air or hard surfaces;

· high levels of radio region electromagnetic oscillations, electric magnetic fields of commercial frequency, static electricity;

· high levels of ionizing radiation (X-radiation, gamma-radiation, corpuscular radiation);

· insufficient or excessive illumination of work places, low contrast, high luminosity, its dazzle, unevenness, pulsation of the light, stroboscopic effect;

· high dust content in the air, fuel and explosive gases (methane in the coal mines). 

Group of chemical dangerous industrial hazards includes:

· according to their action on organism - irritant, general toxic, sensibilizing, carcinogenic, mutagenic and teratogenic;

· according to their penetration route into organism: through respiratory tract, digestive system, skin (chemical burns);

· according to their tropism: pneumo-, neuro-, hepato-, hemato-, nephro-, dermato- and polytropic;

· according to level of toxicity: extremely toxic (MAC in the air ( 0.1 mg/m3 ), highly toxic (MAC 0.1 – 1.0 mg/m3), medium toxic (MAC 1.0 – 10.0 mg/m3), low toxic (MAC ( 10,0 mg/m3).

Group of biological dangerous industrial hazards includes those biological objects, which impact on the workers causes diseases, poisonings and injuries:

· zoonotic bacterial, viral, fungal infections (anthrax, foot-and-mouth disease, Bovine Spongiform Encephalophaty (BSE), tularemia), invasions, allergies (from animal and plant dust) etc.;

· plant toxins and venoms (like snake hunters) etc.;

- biological production objects: antibiotics, protein-vitaminous concentrates, growth agents, bioactive preparations etc.

Group of psycho-physiological industrial hazards includes: 

· excessive physical activities: static (hold of heavy loads); dynamic (lifting and displacement of heavy loads and their intensity); hypodynamia, forced body position, overstrain of some organs;

· neuropsychic overstrains: mental overstrains, overstrains of attention and analyzers, very rapid change of production processes, information, work monotony, psychological and emotional overloads (like “chief- subordinate” interrelations).

According to the character and extent of energy expenditure, physical labour is characterized by its weight and intensity, and mental activity, like operator’s – by its intensity.

According to the State Standard 12.1.005 – 88 “General hygiene and sanitary requirements for air in the working zone” physical labour is divided into light one (energy expenditure – below 150 large calories per year), medium complexity (150 – 200 large calories per year), heavy one (200 – 250 large calories per year), and very heavy labour (( 250 large calories per year).

According to its tension, mental, operator’s work is divided into: non-tensioned, slightly tensioned, tensioned, super tensioned.

In accordance to the listed agents of industrial hazards “List of occupational diseases and instruction for its application” was approved by the Order № 23/36/9 from 2.02.1995 of the Ministry of Social Policy and Ministry of Labour.

Occupational diseases caused solely by industrial and occupational hazards, their consequences in the near and distant future as well as consequences of non-occupational diseases caused by occupational hazards (like arterial hypertonia caused by vibration) were put on the list. 

Acute and chronic occupational diseases and poisonings are recognized.

Acute occupational disease (intoxication) begins suddenly, after only one impact of a relatively high concentration of toxic chemical agents (during one shift) in the air of the working zone or levels or doses of other hazards.

Chronic occupational diseases occur as the result of long-term exposure to low (but exceeding MAC, MAL, MAD) concentrations, levels and doses of occupational and industrial hazards.

According to approved “List…” occupational diseases are divided into 7 groups:
1. diseases caused by chemical agents: acute and chronic intoxications of different tropism (neuro-, hemo-, hepato-, nephro-, poli-, dermatotropic, allergic etc.);

2. diseases caused by industrial particulate pollutants: black-lung diseases, dust bronchitis, rhino-pharyngolaryngitis, allergies;

3.  diseases caused by physical agents: ionizing radiations (acute, chronic radiation sickness, local radiation injuries, long-term consequences – malignant tumors); non-ionizing radiations (laser, ultraviolet, infrared); decompression - caisson sickness; acute, chronic overheating; noise, vibratory diseases etc.;

4. diseases caused by overload and overstrain of certain organs and systems: coordination neurosis (at milkmaidens, violin players, linotypers), radiculitis, tendovaginitis, arthrosis, bursitis, thrombophlebitis; laryngitis at singers, teachers, progressive myopia etc.;

5.  diseases caused by biological agents: infectious and parasitogenic diseases at stock-breeders, vets, infectiologists, bacterial laboratory assistants etc.;

6. allergic diseases: conjunctivitis, rhinitis, bronchial asthma, dermatitis, eczema, urticaria etc., that occur when one works with corresponding agents of plant or animal origin;

7. neoplasms – malignant tumors when working with carcinogenic substances of  physical (ionizing radiations, ultraviolet radiation) and chemical (3, 4-benzpyrene, resins etc.) origin.

Considering listed industrial hazards and occupational diseases and poisonings that they can cause, a task of the physicians – specialists in occupational hygiene, occupational pathologists, and physicians of different specialties of medical departments of industrial plants and patient care and preventive institutions is:

· to study hazards of industrial environment, engineering processes and their compliance with hygienic regulations;

· to study impact of different hazards of industrial environment, (engineering process, air of the working zone, raw materials, half-products, end products, accompany products, wastes and industrial emissions);

· to study state of health of workers, their general occupational disease incidence;

· diagnostics and treatment of occupational diseases and poisonings, prevention and medical examination, sanatorium-and-spa treatment of the workers, participation in the work of Medical and Social Commission of Experts (MSCE), Medical Controlling Commissions (MCC), Medical and Labour Commission of Experts (MLCE) etc., 
examination commission of occupational pathology, ascertainment of disability etc.

Preventive medical measures must include:

· participation in development of technical and engineering sanitation of working conditions (airing, packaging, automation, mechanization, remote control etc.);

· scientific development of hygienic regulations, different sanitary legislation; Industrial Engineering (IE);

· preventive and running check by sanitary inspectors;

· health education and preventive work in the work collective (teaching sanitary regulations, use of overalls and personal protectors, clinical and preventive nutrition, water consumption schedule).

Methods and means of measurement of industrial hazards and working conditions(microclimate, noise, vibrations, natural and artificial illumination, electromagnetic radiation etc.) were learnt by students in the corresponding hygiene sections, therefore they are just mentioned in this lecture.

Methods and indications of environmental impact on organism and health were learnt by students in the previous sections of hygiene and physiology, pathologic physiology, biochemistry, lectures of clinical chairs, therefore in this lesson they are just listed.

Personal protective equipment of body, respiratory tract, eyes and ears are considered in “Personal hygiene” section. 

Appendix 2

Methods of assessment of work intensity and tension

Obligations of doctors of medical and sanitary departments of enterprises include necessity of assessment of work intensity, its physiological value, level of functional load of the working man organism, in other words to give quantitative evaluation of man’s work.

Such assessment is necessary when solving questions of working and rest conditions, duration of working time for women and adolescents, substantiation of working day duration, tariffication of work at substantiation of benefits concerning vacations and extra compensations, control of industrial environment factors.

Functional exertion of organism at work time may be characterized from two sides – energetic and informational. The first one prevails at physical and the second one at mental work.


Characteristics of the work that requires intensive mental work during receiving and analyzing information, physiologists call “tension”; body burden at work that requires muscle force and correspondingly energy supply – “intensity”.


As it was mentioned at the previous lecture, all types of work by their intensity are divided into light, medium complexity, heavy and very heavy, according to their tension – non-tensioned, slightly tensioned, tensioned and super tensioned.


For assessment of level of the work intensity and tension, ergonometric and physiological methods are used.

Ergonometric characteristics of work intensity are characterized by lading weight, work intensity, kind of working posture, value of static load.   

Work power at physical labour is calculated by formula: 

N = 
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where  N – work power in Wt; 

 А – work in J;

 Т – work time in sec.

Work, as physical concept, is mass transfer in space, considering terrestrial attraction, and is calculated by following formula: 
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where Р – mass, kg; 

g – acceleration of gravity, = 9.8 m/sec2 , 

Н – hoisting height of the load, m; 

L –horizontal transfer distance, m; 

6 and 9.8 – scaling factor in J.

Static load value is calculated by multiplication of force value and holding time, and is expressed in kg/sec. 

Characteristics of working posture and transfer in space are based on observations, measurements of body angle, transfer distance, timing etc.

Ergonomic indices of labour tension:

1. Number of objects under simultaneous observation.

2. Duration of concentrated observation or time of activities (in % from overall time of the working day).

3. Density of signals (announcements) per annum.

4. Emotional stress.

5. Interchangeability.

6. Tension of analyzers’ functions.

7. Memory volume required.

8. Intellectual tension.

9. Monotony etc.

Main indices of labour intensity are power and static load value as well as intensity (Density of muscular force per time unit).

Main indices of labour intensity definition are those ones of attention, density of processed information signals and emotional stress characteristics. Other criteria are additional.

To find out to which category belongs one work or another, it is necessary to use the most informative main indices, or two additional ones. 

It is suggested to consider the level of physiological functions during work as physiological criteria of the level of intensity and tension of the work. Rating scale of intensity and tension of the work, developed by Kyiv Scientific and Research Institute of Occupational Hygiene and Diseases, provides for determination of pulse rate, energy expenditure, indicator of static force resistance, latent period of sensorimotor reactions, indicator of memory, attention etc. And at the same time physiological factors are determined at the beginning and at the end of the working day.


Based on the change level of researched functions after completing the working day category of the work is determined (in %). Such factors as pulse rate and energy expenditure are evaluate in absolute values.

Appendix 2

Method for assessment of fatigability during physical labour 

Dynamometry. To measure muscle strength of the hand, spring-type hand dynamometer is used. Maximum hand power is defined by dynamometer scale in kg. Static muscle endurance of the hand is measured by the period during which tested person is capable to keep fast dynamometer at 75 % of maximum hand strength.

Muscle strength and static muscle endurance of the whole body is measured by stationary dynamometer, which is very easy in operation: power of the hand measured by “lifting” facility, fixed by legs.

Dynamometric measurements are carried out at the beginning and at the end of the working shift. At the training – before and after load (20 squats with 10 kg load).

Ergography is defined as measurement of muscle efficiency using ergograph – device of desk-size. Еrgograph is twine sheave fixed on a special support, on one end of which hangs a load of a definite mass and another end has a loop for finger or a hand of the tested person. A twine is connected to a pen that records ergogram on a kymograph – frequency and flexion degree of a finger of a hand when lifting a load.

Decoding of ergograms that were taken at the beginning and at the end of the working shift allows determining muscle strength, fatigability resistance, fatigability, level of fatigability resistance resumption, content of done work and level of resumption of the done work content.

These data are calculated according to depth of myograms in mm and their changes with time in seconds or minutes in the process of research.

Metering of strength and static endurance of muscles is also carried out by special device – dynamo-chromo-reflex meter. Force and duration of pressing hand dynamometer is registered by pointer microammeter.

Physical working capacity and fatigability development are also determined by dynamic analysis of cardiovascular system:

· heartbeat frequency (pulse) before and after load and its restitution;

· systolic and diastolic blood pressure, systolic and minute blood volume, oxyhemometry.

Also electric cardiography is used (students study it in the department of physiology and in clinical departments) for determination of lung capacity, respiratory minute volume, respiration rate, ventilation of lungs by Douglas or Orsay-Fisher techniques, energy expenditure by means of the respiratory metabolism detection.

Electric tremormetry is detection of frequency amplitude of involuntary shaking of hands, inferior limbs allows to assess both level of physical fatigue and functional state of nervous system. Tremor of hands is determined using a special device ‑ electric tremormeter, which consists of metal plate of circa 20 х 30 cm area with narrow figured slots and metal probe with ebonite handle that are connected to voltage source and electric meter. Tested person conducts the probe along figured slots trying not to touch their edges and meter detects how many times the probe touched the plate during certain period of research.

Tremor of hands of not tired person is less than 3-5 swings (touches) per second, and of tired person ‑ 8-12 and even more swings per second.

Fatigue at mental and operator’s work is detected by series of psycho-physiological tests. 

Appendix 3

Attention analysis by search of numbers

Method gives an idea of extent and tempo of psychical processes. Its principle of operation is: tested person must find out numbers in ascending (and descending) orders on the table, where they are placed random, to point them and to call them as quickly as possible. 


For the examination, it is necessary to have a stopwatch, a pointer and tables with numbers (fig. 14.1). A table is shown at the distance of 70 cm from the eyes at uniform illumination. The tested person obtains instruction: “You’ll see a table. On the table you must point at and pronounce aloud all numbers from 1 to 25 in turn. Try to do this as quickly as you can. Let’s start!” A researcher puts a table on and turns on the stop-watch. Then, he turns it off when 25 is pointed at. Further he demonstrates another table, three ones in total.
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Fig. 14.1 Table for attention analysis by the search of numbers technique

Examination results are evaluated as follows. Numbers’ search in one table, on average less than 45 sec. is a good result, 45-55 sec. – satisfactory, more than 1 min. – unsatisfactory.

Examination of attention by search of numbers with switching

This method is aimed to determine an extent, switching and distribution of attention. Red and black tables with figures from 1 to 24 are demonstrated to the tested person. He must find out black and red figures, calling in turn first black figure than red one. He must find out black figures in ascending and red ones in descending orders.

The tested person obtains instruction:” You’ll see a table where 24 black and 24 red figures are located random. On the table you must point at and pronounce aloud all black figures in ascending order starting from one and all red figures in descending order starting from 24. No need to call the color Try to do this as quickly as possible”. An operator controls performance of the task with a stopwatch.

When assessing results, time of the task performance, number and character of mistakes are taken into consideration. Fulfillment of the task during 2 minutes shows adequate quality of attention, more than 3 minutes – insufficiency of attention functions. Mistakes in color are not serious if they are minor. More serious are mistakes of the order called figures. For example, some of the tested people in the middle of the table start calling figures of both number sequences in ascending or descending order. Such mistakes if the tested person does not correct them and continues to do them till the end of the examination testify about attention switch difficulties, i.e. about his physical or emotional fatigue. 
Appendix 4

Examination of memory by memorization of geometric figures 

This method is used for assessment of functional state of central nervous system (CNS) at the time of work when researches are carried out during the whole working day. At that it is necessary to underline that this test helps to study short-term memory capacity. This method allows determining extent of fatigue of the workers of operators’ professions. 

The set of triangles with different hatch is shown to the tested person (fig. 14.2). His attention is paid to the difference between them. After that he is offered to remember 6 triangles with different geometric patterns during 8 seconds and after that to pick them out from the set that was shown at the beginning of the test.

Decrease of number of figures picked out correctly after 8-second remembering during working day may testify about dominance of inhibition processes in CNS as the result of growth of fatigue.
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Fig. 14.2 Set of triangles

Appendix 5

Criteria of work classification according to its levels of intensity and tension

	Criteria
	Work category

	
	Light,

non-tensioned (I)
	Medium complexity, slightly tensioned (ІІ)
	Heavy, 

tensioned (ІІІ)
	Very heavy, 

super tensioned (IV)

	External work power, Wt, where shoulder girdle, inferior limbs, body muscles are mainly attracted, maximum weight of the moved load, kg
	Work intensity

	
	Up to 0.17

Up to 0.34
	Up to 0.37

Up to 0.75
	Up to 0.75

Up to 1.5
	More than 0.75

More than 1.5

	Static load. Value of static load per shift by keeping load by one hand, both hands, with the help of body muscles, legs
	Up to 5


	6 – 15


	16 – 40


	More than 40



	Working posture
	Stationary workplace, free position
	Stationary workplace. Forced forward inclinations of body (30о inclination angle) (50-100 times) per shift or being in inclined position during the period of time that covers 10-25% of working time of the shift. Transitional working place, walking up to 4 km per shift.
	Stationary workplace. Forced forward inclinations (about 30о inclination angle) 100-300 times per shift or being in inclined position during the period of time that covers 25-50% of working time of the shift. Staying in forced position (being on the knees, on tiptoes, hanging in the carrier, lying etc. (during the period of 50% of working time of the shift). Walking 4-7 km.
	Stationary workplace. Forced forward inclinations (inclination angle of 30оand more) 300 times per shift. Staying in inclined position more than 50% of working time of the shift. Staying in forced position (being on the knees, on tiptoes, lying, etc). more than 50% of working time of the shift. transitional, walking more than 7 km



	Quantity of objects of simultaneous observation, duration of attentive observation, % of shift time, time of activity, %, time of signal (announcement) density variability per hour. Emotional stress.
	Intensity of work, work according to individual plan
	Work according to set schedule with opportunity of its correction in the process of work.
	Work conditions with strict timing, hyper-responsibility.
	Personal risk, danger, responsibility for safety of other people

	Tension variability of functions of analyzers 
	Morning

7-8 a.m.
	Two shifts

(excluding night shift)
	Three shifts 

(including work at night)
	Irregular shift work with night shift work.

	Visual
	Rough, without disadvantages 
	With low accuracy
	Accurate
	With high accuracy

	Auditory
	No obstacles, discrete word intelligibility is 100%, there is background noise when speech can’t be heard at the distance of 2,5 m . There are obstacles when speech intensity level (SI) is 10-15 dB higher than noise level (N), discrete word intelligibility is 70-80%
	There are obstacles when speech can’t be heard at the distance of 2 m because of background noise. Discrete word intelligibility is 30-605 (SI-N)


	There are obstacles when speech can’t be heard at the distance of 1.5 m because of background noise. Discrete word intelligibility below 30%

(N>SI on 5 db)


	

	Operational memory capacity
	It is necessary to remember up to 2 elements during less than 2 hours
	It is necessary to remember up to 2 elements during 2 hours
	It is necessary to remember up to 3-5 elements during more than 2 hours
	It is necessary to remember more than 5 elements during one working shift

	Intellectual tension
	No need to make decisions


	Solving simple tasks according to an instruction
	Solving complex tasks according to algorithm
	Creative work

	Monotonous work
	
	
	
	

	Quantity of operation elements


	More than 10
	10-6
	6-3
	3-2

	Repetitive duration of fulfillment of operations, sec.
	More than 100
	100-46
	45-20
	20-2

	Time of passive observation of working process, % of shift duration
	80
	90
	95
	98


Appendix 6

Quantitative assessment of intensity of physiological functions
	Level of intensity of physiological functions
	Average value of energy expenditure, Joule/sec.
	Average pulse rate per 1 min., per shift
	Change of functions after working day completion 

	
	
	
	Decrease
	Increase

	
	
	
	Muscle endurance
	Operational memory capacity
	Latent period of

Simple visual and motor reaction (SVMR)
	Latent period of Complex visual and motor reaction (CVMR)
	Time of attention concentration distinction

	І
	up to 174
	up to 80
	up to 10
	up to 5
	no increase
	up to 5
	up to 5

	ІІ
	175-290
	81-95
	11-30
	6-25
	1-25
	6-30
	6-25

	ІІІ
	291-406
	96-110
	31-50
	26-50
	26-50
	31-60
	26-50

	IV
	407 and >
	111 and >
	51 and >
	51 and >
	51 and >
	61 and >
	51 and >


Topic № 15
METHODS OF HYGIENIC ASSESSMENT OF NOISE AND VIBTRATION

1. Learning objective
1.1. Strengthen and enlarge theoretical knowledge of students about noise and vibration as elements of industrial environment and their influence on organism and health.
1.2. Master techniques and means of measurement and hygienic assessment of noise and vibration parameters.
2. Basics
2.1. You should know:
2.1.1. Fundamentals of anatomy and physiology of auditory analyzer.
2.1.2. Physical fundamentals of acoustics and vibration.
2.1.3. Classification and fundamentals of noise and vibration source. 
2.1.4. Biological effect of noise and vibration, and prevention of their negative influence on human organism. 

2.2. You should have the following skills:
2.2.1. To use noise dosimeter and noise and vibration spectrum analyzer.
2.2.2. To detect threshold of audibility using of audiometer.
3. Self-training questions
3.1. Sound, noise, their definition.
3.2. Physical characteristics of noise, its measurement units.
3.3. Sound energy flux density, definition of volume.
3.4. Sound frequency band that human organ of hearing perceives.
3.5. Noise classification.
3.6. Noise influence on hearing organ. Specific and non-specific noise effect. Noise disease. Sound comfort notion, combating the noise.
3.7. Detection of vibration. Classification of vibration.
3.8. Physical characteristics of vibration. Vibration rate and vibration acceleration. Units of vibration measurement parameters, their spectral distribution. Concussions. Rectilinear and angular accelerations and overloads.
3.9. Biological effect of vibration, main symptoms of vibration disease.
3.10. Instruments for measurement of noise and vibration levels and spectral distribution, operation techniques.
3.11. Measures for reduction of noise and vibration harmful impact on human organism. Fundamentals and principals of noise and vibration hygienic control.

4. Self-training assignments
4.1. Estimate sound pressure in dB Р = 2-102 N/m2.
4.2. Sound pressure in the workshop № 1 is Р = 2-102 N/m2, in the workshop № 2 – Р = 2-10-2 N/m2. By how many dB is the sound pressure level in the workshop №1 higher than one in the workshop №2?
4.3. How many times indoor sound of the premise, with windows looking at the roadway (60 dB), is bigger than indoor sound of the same frequency but of the premise, with windows looking at the backyard (40 dB)?
4.4. Calculate the total amount of noise in the workshop, where 3 machines are operating and creating sound pressure levels of 90, 80 and 75 dB respectively.
4.5. Amount of noise at the distance of 1 m from operating centrifuge is 75 dB. What is the amount of noise at the distance of 10 m?
4.6. How many times sound intensity of one of operating machines will exceed sound intensity of another operating machine if their noise intensity difference is 20 dB?
4.7. Vibration parameters were measured in the generator hall of the power station Measurement results are the following:
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. 277-282.
5.1.2. Общая гигиена. Пропедевтика гигиены./ Е.И. Гончарук,Ю.И. Кундиев, В.Г. Бардов и др. - К.: Вища школа, 2000 - С. 333-344.
5.13. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. - К.: Здоров'я, 1999 - С. 284-289, 471-473.
5.1.4. Габович Р.Д., Познанский С.С. Шахбазян Р.Х. Гигиена. - К.: Вища школа, 1983 - С. 207-209, 217-220.
5.1.6. Lecture materials on the subject.
5.2. Additional:
5.2.1. Загальна гігієна. Посібник для практичних занять. / І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. /За ред. І.І.Даценко - Львів, 1992 - С. 177-189.
5.2.2. Пивоваров Ю.П., Гоева О.Э., Величко А.А. Руководство к лабораторним занятиям по гигиене. - М: Медицина, 1983. - С. 147-161.

Table 1

Maximum allowable level of noise on workplaces

(extract from State Sanitary Rules 3.3.6.037-99)

	Type of work activity, workplace
	Sound pressure levels (dB) in octave bands with average geometric frequencies
	Equi-valent sound levels (dBA)

	
	31.5
	63
	125
	250
	500
	1000
	2000
	4000
	8000
	

	Industrial premises, establishments and organizations

	Creative, scientific activity, teaching and studying, premises of design offices, programmers, laboratories for theoretic activity and experiment data processing, reception of patients in medical posts
	86
	71
	61
	54
	49
	45
	42
	40
	38
	50

	High-skill job, administrative activity and management, measuring and analytic work in laboratories
	93
	79
	70
	63
	58
	55
	52
	50
	49
	60

	Work requiring permanent hearing control, operator and dispatcher work with voice connection by phone, observation cabins and distant control 
	96
	83
	74
	68
	63
	60
	57
	55
	54
	65

	Work requiring concentration, work with increased requirements to observation and remote control of manufacture, workplaces at observation and remote control cabins without voice connection by phone
	103
	91
	83
	77
	73
	70
	68
	66
	64
	75

	All other types of work except listed above at permanent workplaces in industrial premises and on manufacture territory
	107
	95
	87
	82
	78
	75
	73
	71
	69
	80

	Motor transport 

	Workplaces of bus-drivers
	99
	91
	83
	77
	73
	70
	68
	66
	64
	75

	Workplaces of car-drivers
	96
	83
	74
	68
	63
	60
	57
	55
	54
	65


Appendix 1
Training Instruction

on the procedure of calculation of total noise level
1. Summing up noises of the same level is accomplished according to formula:
Іtotal = І0 + 10 lg n 



 (1.1.)
where: Іtotal – total noise level;
 І0 – noise level from one source;

 n – quantity of sources.
lg 2 = 0.3 




lg 5 = 0.7
lg 3 = 0.5 




lg 6 = 0.8
lg 4 = 0.6 




lg 7 = 0.85
Example: There are three operating engines with amount of noise of 70 dB each 
Іtotal=І0+10 lg n = 70+ l0 lg 3 = 70 + 10×0.5 = 75 dB 
2. Summing up noises of different level is accomplished according to the following formula:

Itotal = Іmax + (L1 + (L2 + ... (Ln 



 (2.1.)
where:  Іtotal – total noise level;
 Іmax – maximum noise level from one source;
 (L1,2 … n – maximum level’s complement amount is presented in the table as difference between maximum level of noise and noise from given source Ln:

	Imax-In or І1-In
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	(L 
	3
	2.5
	2.1
	1.8
	1.5
	1.2
	1
	0.8
	0.6
	0.5
	0.4
	0.2
	0


Example: 4 machines are operating with definite amount of noise 1 – 94 dB; 2 – 86 dB; 3 – 84 dB; 4 – 70 dB. 

Itotal = Іmax + (L1 + (L2 + ... (Ln


1. 94 – 86 = 8 (dB) acc. table (L1 = 0.6 


Іtotal 1 = 94.6 dB

2. 94.6 – 84 = 106 (dB) acc. table (L2 = 0.4


Іtotal 2 = 95.0 dB 

3. 95 – 70 = 25(dB) acc. table (L3 = 0.0


Іtotal 3 = 95.0 dB

Result: Іtotal = 95.0 dB
3. Distance noise abatement is calculated according to the following formula:

І1 = І0 - 20 lg N/n,

where: І1 –noise level at the distance of N meters, which is to be determined; 

 І0 – certain noise level at the distance of n meters.
Example: level of noise of working compressor at the distance of 5 meters equals 92 dBА. 

What is amount of noise at the distance of 50 meters at the same conditions (without obstacles for sound waves’ transmission)?
І1 = 92 - 20 lg 50/5 = 92 - 20 ( lg 10 = 92 - 20×1 = 72 dBА       (lg 10 = l).
5. Interdependence of sound energy flux density and sound intensity:
	Difference between intensities (dB) 
	3
	6
	9
	20
	40
	60
	80

	Respective difference between sound intensities (several times more) 
	2
	4
	8
	10
	100
	1 000
	10 000


Appendix 2
TRAINING  INSTRUCTION
on the noise measurement by noise dosimeter ШУМ-1-М (SHUM-1-M) (see fig. 15.1)
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Fig. 15.1. Noise dosimeter „ШУМ-1М” (SHUM-1-M)

Setting-up procedures
1. An instrument is located close to the source of noise.
2. Capsule of microphone is screwed up on the electronic module.
3. Switch "Fast - Slow" is set in the position "Fast".
4. Required sound level is selected by switch "Band".
5. Switch «Operation mode» is moved to position «Battery» (needle must be located at the left side of the black sector, otherwise, battery should be replaced).
6. Switch «Operation mode» is set in the position of «Calibration» and with the help of button «Calibration» set a needle to the reference level of microphone capsule.
Measurements

7. Switch "Operation mode" is set to characteristic А (if necessary – on characteristic В or С).
8. Switch «Band»is turned to the left, or to the right, to place the needle in the range of 0 - 10 dB.
9. Measurement result is read as follows: add (if the needle on the scale of the instrument is located from the right of zero) or deduct (if the needle on the scale of the instrument is located from the left of zero) dB indication of the needle of the instruments’ scale to dB indication of the switch «Band». For example, 60 dB of switch «Band»+ 3.5 dB of scale = 63.5 dB.
10. On completion of measurements «Operation mode» switch is set to "Turn off" position. 
Appendix 2

TRAINING INSTRUCTION
on noise and vibration dosimeter ВШВ-003 (NVD-003) (see fig.15.2) operation
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Fig. 15.2 Noise and vibration dosimeter „ВШВ-003” (“NVD-003”)

Assignment of the instrument – This instrument is used for frequency analysis of noise and vibration parameters at scientific research works for permanent noise control according to SS 12.1.003-76 and for vibration control in the production areas.
Operational mode of the instrument. Dosimeter ВШВ-003 (NVD-003) is designed on the principle of conversion of sound and mechanical vibrations of the objects under investigation into proportionate to them electric signals that later on are amplifyed and metered.
Preparation of the instrument for noise and frequency measurement. Instrument ВШВ-003 (NVD-003) can be operated from cells 373 or from 220 V electric mains. In this case the instrument is earthed through socket І. The needle of the instrument is set on zero scale indication with the help of mechanical equalizer (if required).
Switch «Operation mode» is set to the position -||- for voltage control of power supply elements. |If voltage suffices the needle of the instrument must place between 7 and 10 scale divisions - + 10 (in lower scale divisions are marked by green strokes). Voltage presence is indicated by light of one of light-emitting diodes (LED) of the switch "Divider - dB 1, 2". Switch “Operation mode” is turned to positions F or S. The instrument is ready for operation.
Operation procedure. Before start of sound level measurement (and periodically in the process of measurement) electric calibration of the instrument ВШВ-003 (NVD-003) is carried out (according to special procedure).
Measurement of sound pressure levels at frequency characteristics of "Line",
С. В. А: 
- buttons "V", "І kHz", "Octave filters", "Н" must be switched off (unburied). Switch «Operation mode» is turned off.
- switches of the measuring instrument are set to position "Divider dB 1” - 80, "Divider dB II" - 50. Filters - to "Line", «Operation mode» - to F.
With this, a rightmost light-emitting diode lights up that corresponds to scale value 130 dB МІ01 (the upper on the board). The instrument warms up during 2 minutes.
During measurements preamplifier ПМ-3 (PM-3) (microphone) should be held on a stretched hand in the direction to the source of the sound. If the needle of the instrument is located at the beginning of the scale (the lower), then it is moved to sector - 10 of dB scale, first by switch «Divider dB 1", and then by switch «Divider dB II". If indicator "Overheat." lights up, «Divider dB 1" should be switched over to a higher level.
When measuring sound low-frequency compounds oscillations of the needle of the instrument can occur. In this case switch «Operation mode» should be moved from F position to S position.
For getting measurement results, it is necessary to sum indications of light-emitting diode according to scale dB МІ01 on the front board of the instrument and indications according to dB scale.
Sound pressure levels in octave bands of frequencies are measured only in frequency characteristic of "Line" (i.e., when switch "Filters" is positioned to "Line").
A button "Octave filters" is pressed. Required octave filters are switched on with the help of the switch "Octave filters", each time setting the needle of dB scale to the range of 0-10 dB with the help of switch «Divider dB П". 
Switch «Divider dBІ" must remain in the same position that it was when total amount of sound was measured (at characteristic of "Line").
At sound pressure in wind conditions, when wind speed exceeds 1 m/sec, screen П-ІІ (for wind protection of capsule Ml01) should be used. Sound pressure is measured as described above.
Based on the results a spectrogram is drawn (or ready-made form with standard curve is used), actual results are put in and frequencies that exceed standard ones are evaluated.
Topic № 16 
Method of determination chemical contaminations of air of production environment.

1. Learning objective

1.1. Acquire knowledge about the effect of occupational hazards on workers’ health as well as regulations and procedure of investigation concerning occupational diseases and poisonings, proper paperwork.
1.2. Substantiate and take the indispensable therapeutic and prophylactic measures.

2. Basics 

2.1. You should know:

2.1.1. Fundamentals of toxicology of chemical compounds – routes of penetration into organism, their transformation, mechanism of action, excretion.

2.1.2. Methods and techniques of intoxication prophylaxis, basic criteria of hygienic standardization of chemical compounds in the working zone air, in the other environments.

2.2. You should have the following skills:

2.2.1. To recognize and investigate cases of poisonings and diseases having chemical character, use appropriate normative and directive documentation. 

2.2.2. To recommend and take prophylactic measures regarding occupational diseases and poisonings, assess their effectiveness. 

2.2.3. To draw up the documents concerning investigation of the cases of occupational poisonings and diseases properly.
3. Self-training questions
3.1. Classification of industrial poisonous substances by their origin, chemical structure, degree of danger for organism, cumulative properties and tropism.

3.2. Main penetration routes of industrial poisonous substances into the organism, their complex, combined, synergistic, isolated action.

3.3. Most characteristic indices which indicate the effect of industrial poisonous substances on the organism.

3.4. Types of occupational intoxication and peculiarities of clinical presentation when poisoning with the most widely spread poisonous substances.

3.5. Transformation of occupational poisonous substances in the organism (decomposition, transformation, intermediate products and by-products, their effect on intoxication clinical course). 

3.6. Material and functional cumulation of occupational poisonous substances, its significance in the development of occupational poisonings, tropism of poisonous substances. 

3.7. Acute and chronic occupational diseases and poisonings, their peculiarities.

3.8. Influence of occupational environmental conditions on toxic action of industrial poisonous substances. Working zone risk factors, which increase (potentiate) the effect of occupational poisonous substance. “Instruction on how to draw up the hygienic and sanitary characteristic of the conditions of work” (1985), as a ground to substantiate the diagnosis of “occupational” disease or poisoning.

3.9. Clinical peculiarities of poisonings with the most widely spread occupational poisonous substances – lead, mercury, benzol, manganese, carbon oxide, hydrogen sulphide and others. 

3.10. Main principles and criteria of hygienic standardization of occupational poisonous substances in the working zone air as a ground for the prophylaxis of poisonings. Other methods and techniques of prophylaxis of poisonings. 

3.11. Description of the documents, which are to be used in the course of investigation of the cases of occupational poisonings or diseases: - “Emergency report on the acute occupational disease (poisoning)”. (Н-3 registration form); “Registration card of occupational disease (poisoning)” (П-5 form); “Registration book of occupational diseases (poisonings)” (П-6 form); “Accident certificate” (Н-1 form). 

4. Self-training assignments 

4.1. When a regularly scheduled medical examination of the workers, who pour less-common non-ferrous metal (zinc) into small molds was carried out in the works, there were the following changes in peripheral blood detected: blurred reticulosis, basophilic stippling of erythrocytes, decrease of hemoglobin content. When carrying out the examination there was observed the peculiar hardly noticeable sallow pale colour of cutaneous coverings, inconspicuous limbus of chalky-scaly color along the margin of gums, qualitative test for presence of heavy metals in blood was positive; in urine –negative, though there was detected increased content of porphyrin in it. 


When carrying out investigation of workers’s conditions of work it was ascertained the following: pouring of metal into molds is done manually, this work is qualified as hard work, pouring area is equipped with aeration system using thermal head, places of pouring of metal are not provided for fume hoods. Temperature of air within workplace zone was 23(С during cold season, during warm season – up to 26(С. Concentration of aerosols of poured metal oxides in workplace zone was within 0.08-0.12 mg/m3 (MAC – 0.01 mg/m3). Workers did not use personal protective equipment.


Tasks:

1. Specify possible causes, which set conditions for origination of this occupational poisoning, substantiate the “occupational poisoning” diagnosis.

2. List main measures the physician must take in case of this occupational poisoning.

3. Describe the clinical picture and prophylaxis of zinc oxide poisonings in detail.

4.2. On September 21 of current year, 41-year old gasoline tank truck driver went to the polyclinic of petroleum refining plant to consult a physician because of headache, vertigo, nausea, asthenia, heartbeats, general tremor, sense of squeezing at heart area, sore throat, cutting pain in eyes. 


Occupational assessment: he considers that he became ill since September 21 of current year, when in 3 hours after truck tank washing he felt hysteric reaction caused by trivial remark, tears, vertigo, nausea, asthenia, heartbeats, and then sleepiness, flaccidity, sharp cough, cutting pain in eyes, though he was in good health before.


Objective evidence: mucous membranes and cutaneous coverings are without changes. Blood pressure (BP) – 80/60 Hg mm, pulse is 54 heart beats per minute, respiratory rate is 16 per minute, rough breath sounds in lungs, body temperature is 35.6(C. Heart sounds are muted. Stool is usual.


Tasks:

1. Set a provisional diagnosis.

2. Specify possible causes that set conditions for origination of this poisoning. Is there any substantiation to recognize this poisoning as occupational poisoning?

3. Specify main prophylaxis methods for gasoline vapour poisoning.

4. Draw up an emergency report on the acute occupational poisoning and other documents concerning its investigation.

4.3 On March 5 of current year, seven workers from the sulfur-bearing oil processing (hydrogen sulfide extraction) workshop went to the medical and sanitary unit of the petroleum refining plant to consult a physician because of burning pain and cutting pain in eyes, cough, headache, nausea, emesis, problems with coordination of movements. Medical treatment was not provided. 

On March 4 of current year the patients were working during the whole day in the workshop, where there was no exhaust ventilation due to routine maintenance of sanitary appliances.

Objective evidence: mucous membranes are irritated, cutaneous coverings are slightly hyperemic, and pulse is 60 heart beats per minute. Respiratory rate is 22 per minute, arterial pressure is 80/60 Hg mm. Body temperature is 37.5(C. Heart limits are within normal. Distant dry stertors are heard in lungs, rough breath sounds, liquid stool.

Tasks:

1. Specify possible cause of poisoning. Is there any substantiation to recognize it as occupational poisoning?

2. Which supplementary anamnestic data should one have to determine ethiology of occupational disease? 

3. List main measures the physician must take in case of this occupational poisoning.

4. Draw up an emergency report on the acute poisoning, the investigation certificate.

5. Literature 
5.1. Principal:

5.1.1. Даценко І.І., Габович Р.Д. Профілактична медицина. Загальна гігієна з основами екології. -К.: Здоров’я, 1999.- С. 437-566.

5.1.2. Габович Р.Д., Познанський С.С., Шахбазян Г.Х. Гигиена. К., 1983.- С. 220-227.

5.1.3. Загальна гігієна. Посібник до практичних занять. /І.І.Даценко, О.Б.Денисюк, С.Л.Долошицький та ін. / За ред. І.І.Даценко. - Львів- “Світ”; 1992.- С. 170-220.
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Appendix 1

Example of the task on investigation of an occupational poisoning case


On May 16 of current year 8 workers of foundry went to health unit of chemical engineering plant to consult a physician because of the following: in 4-5 hours after the workers had come back from their work on May 14, they felt headache, vast lassitude, asthenia, sore throat, sweetish taste in mouth, later there appeared shiver, repeated vomiting, strong cough. Body temperature rose up to 39(С. By next morning level of health became better; body temperature came down to the norm after intensive perspiration. Having suspected a case of occupational poisoning, the student should do the following:

1. To determine type and extent of medical treatment for patients (in this case: to assign hospitalization or to let them be free from work and to prescribe drug treatment?).

2. To make proper entry in registration card of occupational poisoning.

3. To draw up attendant documents for laboratory examination of patients’ blood and urine.

4. To make notes (tentatively) of professional anamnesis. 

5. To describe in detail places of work of the victims according to “Instruction on how to draw up the hygiene and sanitary characteristic of workers’ conditions of work”, 1989. 

6. To fill in “Emergency report on the acute occupational poisoning”, in which should be named the enterprise (name, address, workshop), where the poisoning occurred, family names of the victims, date of poisoning, provisional diagnosis, date when the report is sent, the name of the addressee. 

7. To make the note about the necessity to telephone to the occupational hygiene department of SES, to inform industrial sanitary inspector and visit the workshop, where the victims worked to examine the conditions of work together with him. 

8. During the inspection of the workshop it is necessary to focus attention on metal (zinc) smelting in crucible furnace, as only this process may be the source of hazardous substances and zinc oxide in particular. During the inspection of the casting house there was ascertained that general ventilation did not function and local ventilation was absent.

9. According to the physician’s order, laboratory assistant of SES sampled air to make analysis of zinc oxide concentration. In this sample there was revealed 15 mg/m3 of zinc oxide that exceeds maximum allowable concentration (MAC) by a factor of 2.5 (MAC of zinc oxide – 5 mg/m3) and 7 mg/m3 of copper aerosol that exceeds MAC by a factor of 14 (MAC – 0.5 mg/m3). 

10. Results of blood analysis of the victims have shown that they have leukocytosis, increased sugar content in blood, in urine – increased content of porphyrin and urobilin. 


Final decision: 


Data of professional anamnesis, suddenness, collective nature of the disease, non-observance of hygiene and sanitary conditions of work (absence of local ventilation, inoperative general ventilation) and, finally, results of air analysis, undue content of zinc oxide in particular, are evidences of possibility of occupational poisoning with zinc oxide for the reason of these facts we can set the following provisional diagnosis: foundry fever.


Recommendations:

1. To perform the smelting process in electric furnaces, where there is no possibility for zinc to enter the air of workrooms. 

2. To put general ventilation into operation, install local exhausts above the furnaces and above the places of zinc pouring into molds. 

Тopic № 17

Method of estimation of the state of health and physical development of children  and teenagers.

Research methods and estimation of influence of factors of environment on a health children and teenagers, determinations of group of health and physical education.

1. Learning objective

1.1. Strengthen theoretical knowledge about factors and conditions of environment which influence the formation of children’s health, general patterns of the child and adolescent organism growth and development, main criteria and indices of the children and adolescents health.

1.2. Master methods of complex assessment of the children and adolescents health and physical development.

2. Basics

2.1. You should know:

2.1.1. Principal factors of environment and social conditions of life, which influence health of childern and adolescents.

2.1.2. Main patterns of growth, development and peculiarities of morphological and functional state of the child and adolescent organism.

2.1.3. Methods of assessment of the children and adolescents health and physical development and criteria of allocation by health groups.

2.2. You should have the following skills:

2.2.1. To determine the health groups, somatometric, somatoscopic and physiometric indices of the children’s and adolescents’ physical development.

2.2.2. To assess of the children’s and adolescents’ physical development.

3. Self-training questions

3.1. Factors of environment and social conditions of life which influence the children and adolescent health formation. 

3.2. General patterns of the child and adolescent organism growth and development. Assessment criteria and indices of the children’s and adolescents’ health. 

3.3. Method of complex assessment of the children’s and adolescents’ health. Peculiarities of allocation of children and adolescents by health groups.
3.4. Physical development as a main criterion of assessment of health. Main incides of physical development. 

3.5. Rules of anthropometry. Requirements to tables of regional standards of physical development. 

3.6. Biological and chronological age. Indices of the biological development level of children and adolescents. Modern concepts of epochal and interage acceleration and deceleration (retardation).

3.7. Methods of assessment of the children’s and adolescents’ physical development (method of sigmal deviations, assessment by regression scales, complex and centile methods). 

3.8. Methods of assessment of health state and physical development in organized children collectives.

3.9. Tasks of doctor concering organization and carrying out of sanitary measures in children collectives (schools, gymnasiums, lyceums, colleges, hostels, vocational schools, children’s homes, infant schools, labour and rest camps, extracurricular (out-of-school) establishments). Systems of the children’s and adolescents’ health management.


3.10. Anatomical and physiological, psychological and physiological peculiarities of the child and adolescent organism depending on age and sex.

3.11.Medical, physiological, psychological and pedagogic assessment criteria of the child development level. Methods of studying of psychological and physiological  peculiarities of the child and adolescent organism depending on age. 

3.12. Health disorders and diseases caused by irrational organization of training and education. 
3.13. Concept of school maturity. Hygienic basics and method of examination of functional readiness of a child to training at school. 

3.14. Hygienic requirements to organization of training and education in modern general educational establishments. 

3.15. Concept of day regimen and main regimen elements. Peculiarities of hygienic standardization of the pupil’s daily activity. Hygienic principles of making up and assessment of day regimen of children and adolescents depending on age. 

3.16. Hygienic requirements to school time-table and methods of its assessment. 

3.17. Hygeinic requirements to organization and carrying out of the lesson. Peculiarities of 6-year-old children training.
3.18. Hygeinic requirements to school text-books and manuals.

3.19. Peculiarities of training and education in modern educational establishments (gymnasiums, lyceums, colleges, etc), specialized schools, children health centers and health-improving establishments.
3.20. Hygienic requirementsto organization of the pupil’s off-hour activity and free time.

3.21. Hygienic principles of rational organization of physical training for children and adolescents. Types, means and forms of the physical training in modern educational establishments.

3.22. Definition of locomotor activity. Scientific backgrounds and methods of quantitative measurement and hygienic assessment of the locomotor activity. Hypokinesia prevention.

3.23. Physiological and hygienic backgrounds of assessment of the physical training lesson. Hygienic requirements to places for the physical training.

3.24. Medical control of organization of physical training lessons and hygienic aspects of medical provision of the physical training for children and adolescents.

3.25. Physiological and hygienic basics of tempering of the child and adolescent organism. Main types, principles and methods of organization of tempering.
4. Self-training assignments

4.1. Deep medical examination of 11-year-old schoolboy was carried out. The following data were revealed: the boy has poor health (he suffers from acute viral respiratory infections every month), has weak myopia and carries. His body length is 133.5 сm, body weight – 23.5 kg, chest circumference – 59.2 сm. Determine health group for this schoolboy, assess his physical development using method of sigmal deviations and draw up the profile of physical development.
4.2. 14-year-old schoolgirl has 175 cm of height, 54.0 kg of body weight and 75.5 cm of chest circumference. Her body length has increased by 5 cm during previous year, number of permanent teeth is 28, level of secondary sexual signs development is: Ма3, РЗ, Ах3, Ме1,2. Lung vital capacity is 2560 ml, muscle strength of right hand is 20 kg, left hand – 16 kg. No pathological changes were objectively detected in internal organs. She takes physical training in main group. Determine health group and assess this girl’s physical development using sigmal deviations and complex methods.
4.3. 10-year-old practically healthy boy studies in general not specialized school during 3 years. His height is 125 cm, body weight – 30 kg, chest circumference – 64.0 cm, number of permanent teeth – 12, yearly height increase – 5 сm, level of secondary sexual signs development is: Р0, Ах0. Determine health group of this schoolboy and assess his physical development using complex method.
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Appendix 1

TRAINING INSTRUCTION

on complex assessment of children’s and adolescents’ health

Assessment of health state is the most important role of a physician, who works with children and adolescents. It’s main importance lies in the fact, that the formation of physical and psychological human health, organism’s resistance to influence of unfavourable environmetnal factors and social contitions takes place in childhood. 

The following criteria of complex assessment of the children and adolescents health state are used nowadays in everday practice of sanitary doctors, doctors of general education establishments, pediatricians, general practitioners and family doctors: 

· Presence or absence of chronical diseases during examination;

· Functional state of main systems of organism;

· Level of organism resistance to unfavourable influence of environemntal factors;

· Current level of nervous and psychological, and physical development, its harmonicity.

According to listed above criteria, allocation scheme of children and adolescents by health groups was elaborated. There are 5 health groups:

First health group includes healthy children and adolescents with harmonious development and development level of organism functional systems corresponding to the age.

Second health group includes healthy children and adolescents who have functional and some morphological deviations, low resistance to acute and chroonic diseases, they are ill frequently during long period of time. 

Third health group includes children and adolescents suffering from chronic diseases in compensation stage, with normal fucntional resources of organism. 

Fourth health group includes children and adolescents suffering from chronic diseases in subcompensation stage with lowered funcional resources of organism. 

Fifth health group includes children and adolescents suffering from chronic diseases in decompensation stage with significantelly lowered funcional resources of organism. 

morbidity rate

Table 1

Patterns of rank distribution of diseases in different age groups
	Rank place
	Age group, years old

	
	0–3
	3–6
	7–14
	15–17

	I
	Diseases of respiratory organs
	Diseases of respiratory organs
	Diseases of respiratory organs
	Diseases of respiratory organs

	II
	Diseases of nervous system and sense organs
	Diseases of nervous system and sense organs
	Diseases of nervous system and sense organs
	Diseases of nervous system and sense organs

	III
	Diseases of gastrointestinal tract
	Diseases of skin and subcutaneous fat layer
	Diseases of gastrointestinal tract
	Diseases of gastrointestinal tract

	IV
	Diseases of endocrine system
	Diseases of blood and hemopoietic organs
	Diseases of endocrine system
	Diseases of endocrine system

	V
	Diseases of skin and subcutaneous fat layer
	Infectious and parasitic diseases
	Diseases of musculoskeletal system
	Diseases of musculoskeletal system


Allocation of children by health groups allows to reveal people who have risk factors concerning development of pathological deviations, children with initial forms of diseases and functional deviations, and, based on received results to work out complex measures for protection and strengthening of children’s health, prevention of chronic diseases appearance. 

First of all these measures must be directed on children, belonging to the second health group (children-reconvalexscents, children who are ill frequently during long period of time, with general delay and dysharmonicity of physical development due to being overweight or underweight without endocrine pathology, with bending disorders, flat feet, with functional deviations of cardiovascular system, myopia, carries, II stage hypertrophy of palatine tonsils, allergic reactions, thyriod gland enlargement of I and II stages, asthenic syndrom etc.). 

Following data may be used for assessment of organism resistance: morbidity rate with temporal disability and exacerbation of chronic diseases during previous and current years, incides of nonspecific resistance (X-chromatine and geretochromatne content in the cheek mucous membrane epithelium, glicogen content in neutriphils, activity of alkaline and acid phosphotase in neutrophils, dehydrogenas in limphocytes, lysozyme and lactatedehydrohynase in saliva, level of skin bactericidal action etc.).

Assessment of functional state of organism is carried out using clinical methods and special functional tests (orthostatic sign, Martine-Kushelevskiy test), Letuvov test, step-test (РWС170) etc.).

There are favourable (sanitary, health-improving) and unfavourable (or risk factors) factors which form health and significantly influence processes of development of growing organism.

Sanitary (health-improving) factors are the follwoing:

· rational regime of daily activity;

· adequate and balanced nutrition;

· correspondence of environment to hygienic standards;

· optimal motor activity;

· tempering;

· healthy lifestyle and following of the everyday hygienic rules.

Unfavourable (risk factors) are the following:

· disturbances in day regime, educational process;

· disadvantages in organization of nutrition;

· breaches of hygienic requirements to game, educational, extracurricular and labour activity;

· insufficient or excess motor activity;

· unfavourable psychological climate in family and collective;

· Harmful habits and ignorance of the everyday hygienic rules.

Determination of favourable and unfavourable factors influence on pupils’ health allows to work out, scientificaly substantiate and introduce the system (concept) for management of health state of children and adolescents.


Four main blocks are necessary to be distinguished in the modern system of management of health state among children and adolescents collectives: 1st block – receiving of statistical information about health of children and adolescent collectives based on the data of annual medical examinations; 2nd  block – establishment of cause and effect connection between main factors forming health; 3rd block – preventive and regular sanitary inspection in children and adolescents institutions based on existing hygienic norms and rules; 4th block – working out the complex of preventive measures and their realization as a direct influence both on organism and environment.

Appendix 2

TRAINING instruction

on assessment of physical developent of children and adolescents

Physical development of children and adolescents is assessed based on somatoscopic (аnthroposcopic), somatometric (anthropometric) and physiometric indices with their further interpretation using method of sigmal deviations, regression scales, complex or centile methods.

There are following somatoscopic indices: condition of skin and mucous membranes, degree of fat diposity, characteristics of musculoskeletal system (bearing, form of chest, sceleton, legs and feet), also signs of sexual development (pilosis/hair distribution on armpit and pubis, mammary glands development for girls, hair distribution on face, development of larynx thyroid cartilage, voice mutation for boys).

Main somatometric incides are the following: body length and weight, thorax circumference and other (circumferences of head, shoulder, hip etc.), and they are determined using special anthrpometric points.

There are such physiometric indices as muscle strength of hands, lung vital capacity, torso strength etc.

Wooden auxanometer is used for determination of body length in standing and sitting positions. Wooden auxanometer is 2 meters high pole which is fixed on 70 x 45 cm frame with folding bench at 40 cm height used for length determination in sitting position. Two columns of centimeter points are marked on the pole. Results are read according to the first column from the frame, according to the second column – from the folding bench. Movable muff with horizontal plane is fixed on the pole. This muff is lowered until it touches the parietal bone of examined person.
The examined person has to stand still, leaning with his/her back to the pole, hold heels together and toes separately and touch the stick in three points – heels, buttocks and interscapular region during examination of body length in standing position. The head of examined person must be in such position that the line connecting lower border of eye-hole and upper border of ear tragus is parallel to floor. 
Medical scale is used for the body weight measurement.

Thorax circumference is measured with tape-line when patient is maximally calm, takes a forced inspiration and expiration (tape line has to pass along lower border of mammillary ring for boys and along four rib for girls at the front, and along the lower border of scapulas with arms put down - behind).

Water or pneumatic spirometer is used for determination of lung vital capacity, hand dynamometer – for determination of muscle strength of hands, torso dynamometer – for determination of torso strength. Maximum result is registered during examination in any case. 
The assessment of physical development is carried out comparing individual data and regional standards of physical development (average standard values for each age and sex group which reflect level of physical development of chlidren and adolescents living in same conditions). 
Assessment of physical development using method of sigmal deviations 

Method of sigmal deviations with image of physical profile is used to assess the physical development comparing each individual index with weight-average arithmetical value for this index at certain age. This allows to find out this index’s actual deviation from standard values. 

Then the sigmal deviation () is found by division of actual value by the value of mean square deviation. This information reveals the sigma value which may vary, this value for each child may differ from average special for certain age and sex group values.

Deviations from –1 to +1 mean average development of this index, from –1.1 to –2 – development is below average, from –2.1  and below – low, from +1.1 to +2 – above average, from +2.1  and high – high.

To draw a profile of physical development the following procedure has to be done: horizontal lines corresponding to the number of indices for further assessment are drawn and the value of received sigmal deviation is pointed on each line, then these points are connected with straight line.
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Fig. 17.1 Profile of physical development

Method of sigmal deviations allows to determine the level of each separate index of physical development and its proportionality based on the profile data. If values of deviations correspond to one sigma - the physical development is proportional, if the values of deviations are two and more sigmas – the physical development is disproportional. 

The conclusion about physical development of a child has to be the following while using method of sigmal deviations: “Physical development of Petrenko І., 10years old, is average (below average, low, above average, high) accroding to the body length, average (below average, low, avobe average, high) according to the body weight, average (below average, low, avobe average, high) according to the ches girth, proportional (disproportional)”.
Example: it is necessary to assess the physical development of 10-year-old boy Petrenko with 129 cm body length, 37 kg body weight and 61 cm chest girth. 

During self-training task the data about this pupil (surname, sex, age, health state) are drawn into the protocol, then according to the example (table 2) the column “Pupil” is filled with data of examined pupil concerning body length, body weight and chest girth. 

Table 2
Data of individual assessment of physical development

	Indices of physical development
	Pupil
	Standard 
	Difference between actual and standard values 
	Value of sigmal deviation 
	Assessment 

	
	
	М
	(
	
	
	

	Body length, cm
	129
	137.3
	5.6
	– 8.3
	– 1.48 (
	Below average

	Body weight, kg
	24
	33.4
	6.0
	– 9.4
	– 1.56 (
	Below average

	Chest girth, cm
	61
	67.5
	4.8
	– 6.5
	– 1.35 (
	Below average


After that, using the table 3, the sex and age of examined pupil are found, coresponding standard values of separate indices (body length and weight, chest girth) of physical development: average arithmetical weighted value (М) and mean square deviation (() and drawn into the table 2 (see column “Standard”). 

After that, the difference between actual and standard values is calculated for each index. In our example, body length of 10 years old boy is 129 cm, standard value of this index (М) is 137.3 cm, difference between them is 129 – 137.3 = –8.3 cm. 

Received difference is divided by ( (in our example it’s value is 5.6 cm) and sigmal deviation is found: –8.3 : 5.6 = –1.48(. And, at last, the assessment of physical development according to each index is substantiated based on value and indication of sigmal deviation.

Table 3

Regional standards of physical development indices for schoolchildren 
	Age
	Body length, cm
	Body weight, kg
	Chest girth, cm

	
	М
	(
	М
	(
	М
	(

	Boys 

	7
	121.6
	5.8
	24.3
	3.98
	61.0
	3.68

	8
	128.1
	5.56
	27.9
	4.94
	62.5
	4.92

	9
	132.6
	5.4
	30.2
	5.3
	65.4
	4.74

	10
	137.3
	5.6
	33.4
	6.0
	67.5
	4.8

	11
	142.5
	6.26
	37.0
	6.82
	69.9
	5.2

	12
	147.0
	6.96
	39.9
	6.7
	71.6
	4.46

	13
	153.5
	8.22
	45.1
	8.74
	75.0
	5.48

	14
	161.1
	8.74
	50.8
	8.7
	78.7
	6.14

	15
	166.9
	8.16
	57.2
	10.12
	82.0
	6.0

	16
	173.1
	7.02
	62.98
	8.24
	85.3
	4.52

	17
	178.4
	7.6
	65.6
	7.8
	87.0
	4.0

	Girls 

	7
	121.5
	5.54
	23.3
	3.65
	59.0
	2.4

	8
	127.0
	5.26
	26.8
	4.74
	59.0
	3.2

	9
	131.5
	5.74
	29.0
	4.52
	61.9
	2.7

	10
	137.4
	6.15
	33.3
	7.0
	63.4
	2.4

	11
	142.8
	7.1
	37.0
	7.30
	66.8
	4.0

	12
	149.3
	6.8
	40.4
	7.08
	70.4
	4.8

	13
	156.2
	6.2
	48.5
	7.74
	73.2
	5.6

	14
	159.2
	5.42
	51.8
	8.78
	79.4
	5.1

	15
	161.5
	5.54
	23.3
	3.65
	82.1
	5.1

	16
	1680.
	5.2
	54.6
	6.6
	83.4
	4.5

	17
	169.5
	4.9
	55.9
	7.0
	84.8
	4.2


In our example, taking into account that sigmal deviation is –1.48(, physical develpment of a boy according to the body length is under average.

Using mentioned above sequence, data of physical development according to other indices are analyzed. 

Based on received results the conclusion is substantiated. In our example the conclusion is following: “Physical development of 10 years old Petrenko I. According to the body length and weight, chest girth is below average, proportional”.
There are such main disadvantages of this method of physical development assessment as indices are assessed separately and level of their correlation is not taken into account. At the same time certain values of body weight and chest girth correspond to certain body length of an organism, and physical development has to be proportional. This disadvantage can be removed using method of physical development assessment by regerssion scales, complex and centile methods.
Assessment of physical development using regression scales 

Usage of method of assessment of physical development using regression scales allows to overcome the main disadvantage of method of sigmal deviations – separate character during assessment of each somatometric index. In this case tables for assessment include correlation between height, body weight and chest girth. This correlation allows to give more substantiative assessment of physical development taking into account interconnected indices.

First stage of the physical development assessment using regression scales tables includes search of group (developmnt is average, below average, above average, high, low) to which the child body length is attributed. 

Then the body weight and chest girth indices corresponding to actual height are compared with actual indices of examined people. For this, it is necessary to subtract standard value of examined index from value of actual development of this index and the received result is divided by sigma-regression (R) for each examined index. 

Physical development may be: 

· harmonic, if determined individual indices of body weight and chest girth circumference have values М±1R;

· disharmonic, if determined individual indices of body weight and chest girth have values from М(1.1R to М(2R or from М+1.1R to М+2R due to increased fat deposity;

· sharply disharmonic, if determined individual indices of body weight and chest girth have values from М(2.1R and low or from М+2.1R and high due to increased adipopexis.

If the method of regression scales is used for the physical development assessment the conclusion has to be the following: “Physical development of 10 years old Petrenko I. is average (above average, high, below average, low) according to the body length, harmonic (disharmonic, sharply disharmonic) according to the body weight and chest girth.
Fuethermore, this type of examination can determine one from four groups of physical dvelopment for this child: normal physical development – if body weight is from М–1R to М+2R; body weight deficiency – if body weight is lower than М–1.1R; body weight excess– if body weight is more than М+2.1R; low height – if body length if lower than М–2.

Table 4

Assessment criteria of physical development of children and adolescents 
(using complex method)
	Corresponds to the age


	
	Harmonic
	М±(R
	М(( 

and more

	Ahead of chronological age
	
	Disharmonic
	М–1,1(R...М–2(R

due to body weight deficiency

М+1,1(R...М+2(R

due to increased adipopexis
	М–1.1(...

М–2(

	Behind the chronological age 
	
	Sharply disharmonic
	М–2,1(R  and low

due to body weight deficiency

М±2,1(R  and more

due to increased adipopexis
	М–2.1( 

And low


At first, biological age of a child has to be determined based on the body length and annual body length increase, number of permanent teeth, secondary signs of sexual development, time of ossification of hand bones and compared with chronological age. Depending on the received data the biological age may be corresponding to the chronological age, ahead of or behind the chronological age. 
Next stage of the complex method is assessment of morphological and functional state of the organism according to regression scales, age and sex standards of the functional indices development. Physical development may be:

· harmonic, if determined body weight and chest girth values are М±1R or from М±1.1R and functional indices have deviations from –1  and more;

· disharmonic, if determined body weight and chest girth values are from М(1.1R to М(2R or from М+1.1R to М+2R due to body weight deficiency or increased adipopexis and functional indices are from –1.1( to –2(;

· sharply disharmonic, if determined body weight and chest girth values are from М(2.1R and low or from М+2.1R and more due to body weight deficiency or increased fat deposity and functional indices are from –2.1( and lower.

If complex method is used for assessment of physical development the conclusion has to be the following: “Physical development of 10 years old Petrenko I. is average (above average, high, below average,low), harmonic (disharmonic, sharply disharmonic), biological age corresponds to chronological age (ahead of chronological age, behind ones)”.
Level of biological development is determined based on correlation between its main signs and age and sex standards (tables 5 and 6) while using complex method of the physical development assessment.
Table 5

Indices of biological development level for schoolboys
	Age
	Body length (М(()
	Annual body length velocity, cm
	Signs of ossification of hand bones
	Number of permanent teeth (М(()
	Level of sexual development 

	7
	М7((
	4–6
	Existence of centers of ossifications on all carpal bones except the piciform one, appearance of epiphysis of the ulnar bone
	7(3
	Р0, Ах0

	8
	М8((
	4–6
	Presence of epiphysis of the ulnar bone
	12(2 
	Р0, Аx0

	9
	М9((
	4–6
	Well-defined epiphysis of the ulnar bone
	14(2
	Р0, Аx0

	10
	М10((
	4–6
	Appearance and formation of the styloid process of ulna
	18(3
	Р0, Аx0

	11
	М11((
	4–6
	Presence of well-defined styloid process of ulna
	20(4
	Р0, Аx0

	12
	М12((
	4–6
	Appearance of the piciform bone
	24(3
	Р0,1, Аx0, V1

	13
	М13((
	7–10
	Appearance of sesamoid bone in the metacarpophalangeal joint
	27(1
	Р1, Аx0, V1, L0,1

	14
	М14((
	7–10
	Appearance of sesamoid bone
	28
	Р2, Аx1, V1,2, L0,1, F0,1

	15
	М15((
	4–7
	Beginning of ossification in the I metacarpal bone 
	28
	Р3, Аx2, V2,
L1,2, F1

	16
	М16((
	3–4
	Ossification of I metacarpal bone and distal phalanxes of fingers
	28
	Р3,4, Аx3, V2

L2, F1,2

	17
	–
	1–2
	Ossification of III-V metacarpal bones
	28
	Р4, Аx3, V2,
L2, F2,3


Table 6

Indices of biological development level for schoolgirls

	Age
	Body length (М(()
	Annual body length velocity, cm
	Signs of ossification of hand bones
	Number of permanent teeth (М(()
	Level of sexual development

	7
	М7((
	4–5
	Existence of centers of ossifications on all carpal bones except the piciform one, appearance of epiphysis of the ulnar bone
	9(3
	Ma0, Р0, Аx0

	8
	М8((
	4–5
	Appearance and formation of the styloid process of ulna
	12(3 
	Ma0, Р0, Аx0

	9
	М9((
	4–5
	Presence of well-defined styloid process of ulna
	15(3
	Ma0, Р0, Аx0

	10
	М10((
	4–5
	Formation of the piciform bone
	19(3
	Ma0, Р0, А0

	11
	М11((
	6–8
	Presence of well-defined piriform bone, appearance of sesamoid bone 
	21(3
	Ma1, Р0,1, Аx0,1

	12
	М12((
	6–8
	Presence of sesamoid bone
	25(2
	Ma2, Р0,2, Аx1,2

	13
	М13((
	4–6
	Ossification in the I metacarpal bone
	28
	Ma2,3, Р2,3,
Аx2,3, Me

	14
	М14((
	2–4
	Ossification of III-V metacarpal bones
	28
	Ma3, Р3, Аx2,3,  Me

	15
	М15((
	1–2
	Total ossification of all hand bones
	28
	Ma3, Р3, Аx3, Me

	16
	–
	1–2
	Ossification of ulnar bone
	28
	Ma3,4, Р3, Аx3, Me

	17
	–
	0–1
	Ossification of radial bone
	28
	Ma4, Р3, Аx3 Me


Note: Ах – pits’ covering with the hair, Р – genital organs’ covering with the hair, F – appearance of hair on the face, L – development of the Adam’s ball, V – voice mutation, Ма – development of mammary glands, Ме – appearance of menses. 

Level of physical development according to the body length may be determined using regression scales or method of sigmal deviations. 

As in a previous case there are five criteria of physical development according to the height: high, avobe average, average, below average, low. 

Mean-weighted value for each sign of physical development can be found in the table 7.

Table 7

Regional standard indices of physical development for 7-16 years old children and adolescents 

	Age
	Body length, cm
	Body weight, kg
	Chest girth, cm

	
	М
	(
	М
	(
	Ry/х
	(R
	М
	(
	Ry/х
	(R

	Boys 

	7
	121.6
	5.8
	24.3
	3.98
	0.52
	2.28
	61.0
	3.68
	0.31
	3.31

	8
	128.1
	5.56
	27.9
	4.94
	0.66
	3.26
	62.5
	4.92
	0.38
	3.25

	9
	132.6
	5.4
	30.2
	5.3
	0.69
	3.76
	65.4
	4.74
	0.52
	3.79

	10
	137.3
	5.6
	33.4
	6.0
	0.80
	3.96
	67.5
	4.80
	0.55
	3.70

	11
	142.5
	6.26
	37.0
	6.82
	0.83
	4.43
	69.9
	5.20
	0.53
	4.0

	12
	147.0
	6.96
	39.9
	6.7
	0.71
	4.49
	71.6
	4.46
	0.34
	3.79

	13
	153.5
	8.22
	45.1
	8.74
	0.84
	5.33
	75.0
	5.48
	0.37
	4.55

	14
	161.1
	8.74
	50.8
	8.70
	0.79
	5.31
	78.7
	6.14
	0.42
	4.85

	15
	166.9
	8.16
	57.2
	10.12
	0.92
	6.78
	82.0
	6.0
	0.44
	4.44

	16
	173.1
	7.02
	62.98
	8.24
	0.61
	5.42
	85.3
	4.52
	0.21
	4.67

	Girls

	7
	121.5
	5.54
	23.3
	3.65
	0.53
	2.19
	58.7
	3.51
	0.38
	2.51

	8
	127.0
	5.26
	26.8
	4.74
	0.58
	3.60
	60.6
	4.36
	0.43
	3.71

	9
	131.5
	5.74
	29.0
	4.52
	0.55
	3.21
	62.4
	4.06
	0.38
	3.45

	10
	137.4
	6.15
	33.3
	7.0
	0.80
	5.11
	65.7
	5.28
	0.53
	4.17

	11
	142.8
	7.1
	37.0
	7.30
	0.74
	5.11
	69.7
	5.28
	0.47
	4.06

	12
	149.3
	6.8
	40.4
	7.08
	0.75
	4.88
	69.8
	5.02
	0.38
	3.66

	13
	156.2
	6.2
	48.5
	7.74
	0.45
	6.38
	74.7
	5.32
	0.40
	4.73

	14
	159.2
	5.42
	51.8
	8.78
	0.83
	5.55
	77.3
	3.86
	0.33
	5.47

	15
	158.0
	5.2
	54.6
	6.6
	0.65
	6.44
	83.4
	4.5
	0.45
	4.76

	16
	159.5
	4.9
	55.9
	7.0
	0.85
	6.55
	84.8
	4.2
	0.35
	5.66


Regression coefficient (Ry/х) reveals the value by which value of body weight (kg) or chest girth (cm) changes while body length increases or decreases by standard measurement unit (cm). Sigma-regression ((R) allows to determine the value of the individual body weight and thorax girth deviation from standard data of body length. 

Assessment tables (regression scales according to height) are drawn using regression coefficient and sigma-regression. These tables allow to determine harmonicity of the organism development according to morphological indices. Comparing actual values of body weight and chest girth with their standard values for certain age and sex it is possible to identify level of the physical development harmonicity.

Difference between actual and standard values of the physical development index is divided by sigma-regression and the value of sigmal deviation is received, which allows to determine the level of harmonicity of the schoolchild’s physical development.

Assessment criteria of the organism physical development using regression scales are presented above. If a child has deviation of body weight from standard values more than ±3(R he/she should bee sent to the doctor-endocrinologist for further advice. 

Table 8

Assessment of physical development of 11 years old schoolchildren 

(regression scale according to the height)
	Border of sigmal deviations
	Body length, cm
	Body weight, kg
	Chest girth, cm 
	Body length, cm
	Body weight, kg
	Chest girth, cm 

	
	11 years old boys
	11 years old girls

	Low (from М–2( 

and low)
	123
	20.9
	59.8
	123
	22.1
	58.0

	
	124
	216
	60.2
	124
	22.9
	58.5

	
	125
	22.7
	60.6
	125
	23.6
	59.0

	
	126
	23.1
	61.0
	126
	24.3
	59.5

	
	127
	23.7
	61.4
	127
	25.1
	60.0

	
	128
	24.5
	61.8
	128
	25.8
	60.5

	
	129
	25.2
	66.2
	
	
	

	Below average (from М–1( to М–2()
	130
	25.9
	62.7
	129
	26.5
	61.0

	
	131
	22.6
	63.1
	130
	27.2
	61.6

	
	132
	27.3
	63.5
	131
	28.0
	62.1

	
	133
	28.1
	63.9
	132
	28.7
	62.6

	
	134
	28.8
	64.3
	133
	29.4
	63.1

	
	135
	29.5
	64.7
	134
	30.2
	636

	
	136
	30.2
	65.1
	135
	30.9
	64.1

	
	
	
	
	136
	31.6
	64.6

	Average (М(1()
	137
	30.9
	65.5
	137
	32.4
	65.1

	
	138
	31.7
	65.9
	138
	33.1
	65.6

	
	139
	32.4
	66.3
	139
	33.8
	66.1

	
	140
	33.1
	66.8
	140
	34.6
	66.7

	
	141
	33.8
	67.2
	141
	35.3
	67.2

	
	142
	34.5
	67.6
	142
	36.0
	67.7

	
	143
	35.3
	68.0
	143
	36.7
	68.2

	
	144
	36.0
	68.4
	144
	37.5
	68.7

	
	145
	36.7
	68.8
	145
	38.2
	69.2

	
	146
	37.4
	69.2
	146
	38.9
	69.7

	
	147
	38.1
	69.6
	147
	39.7
	70.2

	
	148
	38.9
	70.0
	148
	40.4
	70.7

	
	149
	39.6
	70.4
	149
	41.1
	71.2

	
	159
	40.3
	70.8
	159
	41.8
	71.8

	
	151
	41.0
	71.3
	151
	42.6
	72.3

	Avobe average (from М+1( to М+2()
	152
	41.7
	71.7
	152
	43.3
	72.8

	
	153
	42.5
	72.1
	153
	44.0
	73.3

	
	154
	432
	72.5
	154
	44.8
	73.8

	
	155
	43.9
	72.9
	155
	45.5
	74.3

	
	156 
	44.6
	73.3
	156
	46.2
	74.8

	
	157
	45.3
	73.7
	157
	47.0
	75.3

	
	158
	46.1
	74.1
	158
	47.7
	75.8

	
	159
	46.8
	74.5
	159
	48.4
	76.3

	High (from М+2( and more)
	160
	47.5
	75.0
	160
	49.2
	76.9

	
	161
	48.2
	75.4
	161
	49.9
	77.4

	
	162
	48.9
	74.8
	162
	50.6
	77.9

	
	163
	49.7
	76.2
	163
	51.3
	78.4

	
	164
	50.4
	76.6
	164
	52.1
	78.9

	
	165
	51.1
	77.0
	165
	52.8
	79.4

	М

(
Ry/х
(R
	144.5

7.01
	36.4

7.01

0.72

4.89
	68.6

5.46

0.41

4.63
	143.9

7.54
	37.4

7.72

0.73

5.37
	68.6

6.22

0.51

4.92


Method of standard sigmal deviations is used for assessment of functional indices by complex method. 

Example: it is necessary to assess the physical development of 11-year-old girl with 148 cm body length, 37 kg body weight, 71 cm chest girth, 8 cm annual body length increase, she also has 20 permanent teeth and secondary signs of sexual development are the following: Ма1. Р1. Ах1. The doctor’s actions during physical development assessment include such steps.

First of all, the doctor has to compare data of examined girls with standards of biological development for 11 years old girls to determine level of biological development (table 5). 

The values of examined girl must be the following: body length – 142.8(7.1 cm, annual body length increase – 6-8 cm, 21(3 permanent teeth, secondary signs of sexual development – Ма1. Р0.1. Ах0.1 according to the standards of biological development for 11 years old girls. In our example, indices of this girl’s biological development correspond to standard values. It means that level of biological development corresponds to chronological age. 

Then assessment tables according to regression scales (table 8) are used for assessment of physical development. According to the table data this girl’s height corresponds to average, her physical development according to the body length is average. Next step – using values of sigma-regression to find values of body weight and chest girth which this girl must have according to her height. According to the regression scales tables data body weight has to be 40.4 kg, sigma regression ((R) – 5.37 cm for 11 years old and 148cm height girls. Difference between actual and standard values is 37 – 40.4 = –3.4; value of the sigma regression deviation is –3.4 : 5.37= –0.63(R. These data reveal that this girl has harmonic development according to the body weight comparing to the height. 

Correspondence of chest girth to body length of this girl is calculated in the same way. Chest girth has to be 70.7 kg, sigma-regression ((R) – 4.92 cm for 11 yeas old girls with 148 cm. Difference between actual and standard values is 71 – 70.7 = 0.3; value of sigma-regerssion deviation is 0.3 : 4.92= 0.06(R. This means that physical development of this girls is harmonic according to the chest girth comparing to her height. 

If physical development is disharmonic or sharply disharmonic it is necessary to point the cause of revealed morphological and functional disorders (due to being overweight or underweight, small chest girth) and substantiate recommendations concerning physical development correction (increasing or decreasing of the food intake energy content, usage of other food products, implementation of active physical training, sport etc.). 
Assessment of physical development using centile method 
Centile method, opposed to traditional ones allows to assess physical development signs varying according to the normal distibution law. Centile method is effective non-parametric instrument to describe their distribution briefly which may have right-sided or left-sided asymmetry.

Essence of centile method means comparing of actual value of each separate index of the physical development to sorted series. These sorted series include 100 interval ranges of examined index. Probabilities of an index belonging to each of these intervals are equal, but sizes of those centile intervals are unequal in absolute units. 

For determination of physical development level 7 fixed centiles are used: 3rd, 10th, 25th, 50th, 75th, 90th and 97th and corresponding 8 centile intervals:

· 1st interval (below 3%) – very low indices;

· 2nd interval (from 3% to 10%) – low indices;
· 3rd interval (from 10% to 25%) – reduced indices;
· 4th and 5th intervals (from 25% to 50% and from 50% to 75% correspondently) – average indices;
· 6th interval (from 75% to 90%) – increased indices;
· 7th interval (from 90% to 97%) – high indices;
· 8th interval (above 97%) – very high indices.

Individual assessment of morphologicl and functional indices is carried out using single-measured assessment scales which include double-amplitude peaks (maximum and minimum values), centile tendency (median of sorted series) and 8 centile intervals. Such approach allows to determine both separate characteristics of the somatometric signs development and level of physical development harmonicity taking into account the fact, that 4th and 5th centiles of nomorgam correspond to harmonic physical development, 3rd and 6th – disharmonic, 1st, 2nd, 7th and 8th – sharply disharmonic due to being overweight or underweight.

Appendix 3

TRaiNING INSTRUCTION

on hygienic assessment of health state and physical development among organized children collectives 

Comparative assessment of physical development level in different organized collectives or the same collective during study in modern school is carried out based on the determination of difference of main health state indices and physical development values using methods of mean arithmetic values comparison, algebraic number distribution and square deviation comparison, and correlation method. 

While using method of mean arithmetic values comparison only indices of health state and physical development of similar age and sex groups have to be compared. First of all it is necessary to establish difference between mean values of comparative groups by using Student's test (t) calculation according to the following formula:

t = 
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where: М1 and М2 ( mean arithmetic-weighted values of comparative groups;

  m1 and m2 ( errors of mean arithmetic-weighted values.

Assessment of Student’s test (t) includes the following parameters: if t value exceeds 3, than differences of mean values are valid (p<0.05), if t value does not exceed 3 ( differences between mean values are invalid (p>0.05).

Example: deep medical examination was carried out among 10 years old schoolchildren in towns B. and K. Following physical development indices were revealed during this examination:

· in town В.: average body length of boys is 156.00(0.72 cm, average body weight – 44.40(0.38 kg.

· in town К.: average body length of boys is 151.00(0.58 cm, average body weight – 43.20(0.73 kg.

Assessment of validity of differences between schoolchildren’s body length and weight in mentioned above towns is carrying out by following way:

For body length:                   t = 
[image: image23.wmf]2

2

0.58

0.72

151

156

+

-

 = 
[image: image24.wmf]0.88

5

 = 5.6;

For body weight:                  t = 
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10-year-old schoolchildren in town К. are significantly shorter than schoolchildren in town В. Additional research is necessary to identify main causes of this phenomenon.

While using method of algebraic number distribution, at first physical development of each child of organized collective is assessed and the assessment group is determined for each child. After that, the percentage of children in each group is calculated.

Validity of differences is calculated according to the following formula:

t = 
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where: Р1 ( number of children (%) in first comparative collective;

Р2 ( number of children (%) in second comparative collective;

m1 ( error of Р1;

m2 ( error of Р2.

Error of percentage of children is calculated according to the following formula: 

m1 = 
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where: m1 ( error of Р1;

Р1 ( number of children (%) in first comparative collective.

Method of square deviation comparison is used for assessment of health state and physical development homogeneity according to the certain index. If standard deviation (() value is higher, double-amplitude peaks of examined indices is also higher and, as a result, higher is the degree of their variability and heterogeneity.

Correlation method allows to discover the certain correlation between characteristics of health state and physical development by calculation of correlation coefficient (r). If value of r equals to 0 the correlation between examined indices is absent. On the contrary, if value of r equals to 1, correlation between indices is very strong, absolute, functional. If values of r are from 0 to 0.3, correlation is weak; if values of are from 0.3 to 0.5, correlation is moderate, if values of r are from 0.5 to 0.7, correlation is strong, if values of r are from 0.7 to 1.0, correlation is very strong. If value r is positive, correlation is direct (if one examined index increases - another one also increases), if value of r is negative, correlation is reverse (if one examined index increases another one decreases).

Appendix 4
TRAINING INSTRUCTION

on research of psychological and physiological peculiarities of the children and adolescent organism depending on age 

Research of attention switching. During the research of the attention switching 3 variants of red-black tables of Schultze-Platonov are proposed to the examined person. Example of one of them is represented on fig. The examined person has to show with maximum speed all black numbers from 1 to 25 in increasing order on the first table, all red numbers from 24 to 1 in decreasing order on table 2 and, at last, black and red numbers simultaneously by turns: black one – in increasing order, red one – in decreasing order. Example: 1(black) – 24(red), 2(black) – 23(red) etc.
	9
	15
	9
	12
	16
	3
	10

	24
	23
	 1
	19
	15
	 8
	17

	18
	14
	13
	 6
	 2
	10
	25

	11
	 2
	24
	23
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	12
	21

	20
	17
	11
	22
	19
	 3
	13

	7
	16
	 6
	22
	14
	 8
	 4

	7
	 1
	20
	4
	 5
	18
	21


Fig. 17.2 Scultze-Platonov table 

Time of this task finishing and number of mistakes during tests with tables are registered for assessment of the attention switching. Value of integral index of the attention switching (Т) is calculated according to the following formula:

Т = С – (А + В), 

where А, В and С are the times taken for the test performance on first, second and third tables correspondently, sec.

Research of the attention stability.
 Special correction tables (fig. 17.3.) are used as the assessment criteria of the attention stability. During testing the examined person underlines or strikes out certain signs or figures which were determined before during limited period of time. 
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Fig.17.3. Correction tables for examination of the attention stability

(a – figure correction table; b –Anfimov correction table)

Number of monitored signs (or figures) and number of made mistakes are the criterion characteristics of the attention stability.

Criterion is the average value of indices for each eye separately.

Appendix  5
TRAINING INSTURCTION

on hygienic assessment of the child’s functional readiness to training at school 

Assessment of the functional readiness of children to training at school includes express assessment of functional abilities of the organism and deep psychological and physiological examination of higher nervous activity of the each child.

Express assessment of functional readiness of the child to training at school

Express assessment of functional readiness of the child to systematic training at school is carried out based on results of the complex psychological and physiological Kern-Irasik test, research of indices of quality of the sound pronounciation and accuracy of coordination of movements.

Kern-Irasik test includes three tasks: 1) draw a man; 2) redraw short 3-4 word phrase; 3) redraw group of dots. Each task is assessed in points (the best – 1 point, the worst – 5 points). Sum of data of performed separate tasks is the general research result. 

First task means than the child has to draw a man without any directions from researcher, second one – the child copies a short phrase from an example prepared beforehand, for example: “He ate the soup” or“She drank the juice”, third one – the child looks at the stencil during 1 minute and then tries to represent arrangement and number of dots on the sheet of paper. Criteria of general assessment of test results are the following: good level of readiness to training at school – up to 5 points, normal level of readiness – 6–10 points, low level of readiness – above 11 points.
Assessment of quality and clearness of the sound pronounciation is carried out during verbal pronounciation of difficult for articulation words.

Accuracy of coordination of movements and readiness to perception of writing is determined using the test “Cutting the circle”. The map with seven circles located at 1 mm distance from each other is proposed to the child. Middle circle is marked with bold line and has 50 mm diameter. Then pupil has to cut the circle on bold line during 1 minute. Time is started if scissors touch the bold line. Time and quality of the test are assessed.

Deep psychological and physiological examination of the higher nervous system of a child

Deep psychological and physiological examination of the higher nervous system of a child includes research and quantitative assessment of mechanical, picture, verbal and logical memory, verbal and logical thinking to assess the child’s readiness to training at school.

Assessment of mechanical memory. Ten numbers are presented to the child on separate cards or on the blackboard. The child has to memorize them and then write them on the sheet of paper. Numbers may be both single and double figures from 1 to 20.

The examined child looks at these numbers attentively during 1 minute and tries to memorize them. After that he/she has to write them from memory in any order on the sheet of paper during 1 minute. Criterion characteristic of the mechanical memory is the index of its efficiency calculated according to the following formula:
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where: EMM – efficiency of mechanical memory;

  c – quantity of correctly written numbers;

  a – quantity of incorrectly written numbers;

  n – quantity of presented numbers.

Efficiency of the mechanical memory is high, if results of this test are from 80% to 100%, medium – from 50% to 80%,low –below than 50 %.
Assessment of verbal and logical memory. Researcher pronounces distinctly and loudly 10 words for memorization. These words have to be simple with concrete, image characteristic and easily repeated. For example: a mountain, a cat, a window, a book, a vase, a table, a star, a flower, a tree, a saw. The examined child has to write memorized words or draw images of these words on the sheet of paper during 1 minute. Index of efficiency of the verbal and logical memory is calculated according to the following formula:
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where: EVLM – efficiency of the verbal and logical memory;

  c – quantity of correctly written (drawn) words;

  a – quantity of incorrectly written (drawn) words;

  n – quantity of presented words. 

Assessment criteria are the same to previous one.

Assessment of picture memory. Card with drawings of 9 simple geometric figures is shown to the child for memorization. Time of presentation and writing is the same and lasts 1 minute. Index of efficiency of picture memory is calculated according to the following formula:
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where: EPM – efficiency of picture memory;

  c – quantity of correctly written figures;

  a – quantity of incorrectly written figures;

  n – quantity of presented figures.

Assessment criteria are the same to previous one.

Assessment of verbal and logical thinking. Group of words including 10 variants with 4 words in each one is written on the card and represented to the child for memorization. 3 words have distinct logical connection between them in each group, but the fourth word doesn’t have any connection with other ones. The word, which is out of place in the group must be stroked out:

Example:

	1. book, briefcase, suitcase, bag
	2. milk, cheese, bread, cream

	3. minute, second, hour, evening
	4. weight, clock, eyeglasses, thermometer

	5. John, Nick, Mary, Peter
	6. winter, summer, night, autumn

	7. chair, table, window,wardrobe
	8. birth, pine-tree, berry, oak

	9. writing book, pen, pencil, newspaper
	10. mother, grandmother, father, teacher


Out-of-place words are the following: 1) book, 2) bread, 3) evening, 4) eyeglasses, 5) Mary, 6) night; 7) window, 8) berry, 9) newspaper, 10) teacher.

Each correct answer of the child scores 2 points, incorrect one – 0. Then total sum of points is calculated. 

Total result is low, if the child takes form 0 to 6 points, average – from 8 to 12 points, high – from 14 to 20 points.

Appendix 6
TRAINING INSTRUCTION

on hygienic assessment of the day regimen, time-table, organization and carrying out of lessons, and school textbooks

Methods of questionnaire, interview and time-keeping observation are used for hygienic assessment of the day regimen of children and adolescents.

During these researches the following information must be received: presence and duration in the day regimen of main regimen elements (sleeping, education at school, dietary patterns, rest and staying outdoors, preparing of home tasks, household duties, free time), correctness and appropriateness of their location, correspondance to the health state, age and sex, anatomical and physiological, functional pecliarities of the organism and individual inclination of the child.

When making up the day regimen, it is necessary to point the beginning and ending of each regimen element during the day from awakening to going to bed. Data concerning approximate scheme of the day regimen for different age pupils are represented in table.
Table 9

Approximate scheme of the day regimen for different age pupils

(if classes begin at  830)

	Elements of the day regimen
	6–8

years old
	9–10

years old
	11–12

years old
	13–14

years old
	15–16 years old

	Awakening 
	700
	700
	700
	700
	700

	Morning exercises, tempering procedures, making the bed
	730–750
	730–750
	730–750
	730–750
	730–750

	Breakfast 
	700–750
	700–750
	700–750
	700–750
	700–750

	Walking before school and way to school
	750–820
	750–820
	750–820
	750–820
	750–820

	Training at school (classes, breakfast on long break etc.), off-hour activity
	820–1230
	820–1330
	820–1400
	820–1400
	820–1430

	Way from school to home (stroll)
	1230–1300
	1330–1400
	1400–1430
	1400–1430
	1430–1500

	Dinner 
	1300–1330
	1400–1430
	1430–1500
	1430–1500
	1500–1530

	Rest after dinner (sleep for 7 years old children)
	1330–1430
	–
	–
	–
	–

	Staying outdoors, strolling, outdoor games and entertainments
	1430–1600 (1630)
	1430–1700
	1500–1700
	1500–1700
	1530–1700

	Preparation of homework
	1600–1700 (1730) 
	1700–1900
	1700–1930
	1700–2000
	1700–2000

	Staying outdoors
	1700(1730) –1900
	–
	–
	–
	–

	Supper and free time (creative activity, reading of literature, helping in household, music, designing, hand work etc.)
	1900–2000
	1900–2030
	1930–2100
	2000–2100
	2000–2130

	Preparing to sleep 
	2000–2030
	2030–2100
	2100–2130
	2100–2130
	2130–2200

	Sleep 
	2030–700
	2100–700
	2130–700
	2130–700
	2200–700


Hygienic assessment of organization of training and education at school  takes into account studying of the day regimen, time-table and organization of a lesson.

Control of the time-table includes examination of time of classes at school, duration of lessons, breaks between lessons and sections, correspondence of number of classes during school year and week to curriculum.

School year starts at 1st of September and ends not later than 1st of July next year in general educational establishments of all ownership types and forms. The school year duration for pupils of I level (primary school) cannot be less than 175 working days, for pupils of general educational establishmnets of II(III level ( less than 190 working days.
Structure of school year (by terms, half years, semesters etc.) and duration of school week is determined by general educational establishment in accordance to the recommendations of the Ministry of education and science of Ukraine.
Data concerning allowable total quality of hours (lessons) per week are represented in table 10.

Table 10
Allowable total quality of hours (lessons) per week

	Classes
	Allowable total quality of hours (lessons) of invariant and variant part of curriculum

	
	5(days school week
	6(days school week

	1
	20
	22

	2
	22
	23

	3
	23
	24

	4
	23
	24

	5
	28
	30

	6
	31
	32

	7
	32
	34

	8
	33
	35

	9
	33
	36

	10
	33
	36

	11
	33
	36

	12
	33
	36


There are holidays for pupils: fall and spring with total duration not less than 30 days per school year.
Duration of a lesson in general educational establishments is the following: 1st year of study ( 35 minutes, 2nd(4th years of study ( 40 minutes, 5th(12th years of study ( 45 minutes. Time-table must take into account optimal proportion of training load during a week, correct priority during the day and week of natural and math, humanitarian subjects with music, drawing, labour training and basics of health and physical training.
Double lessons are prohibited in primary school. Double lessons are allowable for 5(9 year pupils only if there are laboratories and tests, lessons of labour training and drawing compositions. Double lessons of primary and profiled subjects are allowable for 10(12 year pupils.
Unloading additional day (Thursday) is envisaged in school week for 1st year pupils during school year. There are no subjects with significant mental loading (math, languages etc.) in this day’s time-table.
Duration of breaks between lessons must be not less than 15 minutes for 1st year pupils and not less than 10 minutes – for other ones. Duration of long break (after second lesson) must be 30 minutes. Despite one long break it is possible to have 20 minutes breaks after 2nd and 3rd lessons. Staying outdoors and nutrition of pupils is organized during breaks.
Physical training minutes and special exercises for eyes for pupils of primary school is carried out each 15 minutes of a lesson of writing, language, reading and math for the prevention of fatigue, bearing and visual impairments development. 
Individual peculiarities of pupils and other teaching requirements have to be taken into account while determining the appropriateness, character, content and volume of homework. There are no home tasks for 1 year pupils. Then homework has such volume that the time for its preparation does not exceed 45 minutes for 2nd year pupils; 1 hour and 10 minutes – for 3rd year pupils; 1 hour and 30 minutes – for 4th year pupils; 2 hours and 30 minutes ( for 5th-6th year pupils; 3 hours – for 7th(9th year pupils; 4 hours – for 10th(12th year pupils. No homework is recommended for 2nd(4th year pupils for weekends and holidays.
Beginning of lessons must be not earlier than 8 a.m. in general educational establishments. Beginning of lessons of second session is organized not later than 2 p.m. and their ending – not later than 7 p.m. if two session education is used at the school. Lessons must start at the same time during school year for both first and second sessions.
First, second and final year pupils and pupils of compensation education must study on first session. 3rd(5th year pupils may study on first session or subsession when lessons start not later than 12 a.m. Study in innovatiove educational establishments is organized only on one (first) session.
Filling of classes must not exceed 30 pupils, taking into account that area in class per one has to be not less than 2.0 m2.
Main elements of sanitary and hygienic control of time-table are determination of correspondence of sharing and sequence of subjects during schoolday and school week to the health state, morphological and functional peculiarities of the child and adolescent organism. Also such parameters as peculiarities of physiological curve of the pupils working capacity, determination of complexity of subjects and their position in time-table (presence of double lessons, following of subjects with similar content or type of activity, ex.:native language and foreign language, algebra and geometry etc. one after another) must be included. 

There are method of the subject arrangement by complexity (1st group: mathematics, foreign language; 2nd – chemistry, physics; 3rd – native language, history, geography; 4th – nature study, literature; 5th – physical training, music, labour), or range scale of school subjects complexity (mathematics – 11 points; foreign language – 10 points; physics and chemistry – 9 points; history – 8 points, native language and literature – 7 points, nature study and geography – 6 points, physical training – 5 points, labour – 4 points, drawing – 3 points, technical drawing – 2 points, music – 1 point), or method of determination of complexity score of separate subjects (geometry – 6 points; algebra – 5.5 points; foreign language – 5.4 points, chemistry – 5.3 points, physics – 5.2 points, biology – 3.6. points, native language – 3.5 points, literature – 1.7 points, history – 1.7 points) for determination of complexity of lessons.

Hygienic assessment of organization of a lesson includes research of the lesson conduction, peculiarities of the study material presentation, methods of teaching and use of visual methods, degree of development of the pupils fatigue during study, time of main structure elements of the lesson (organizational part, checking-up of home task, main part, strengthening of new material, final part).

Hygienic assessment of school textbooks and manuals includes: sanitary examination of the polygraphic design of school textbookds and manuals, taking general information about study edition, characteristics of paper (colour, type of surfaces, showthrough), font (type family, height of main strokes, type weight, distance between strokes), composed type (distance between letters and words (aprosh) and lines (line spacing), line length, margin width, uniformity of type, presence of brevier and italic, type density), print (definition quality, intensity, evenness and peculiarities of typographic paint) and external appearance (weight, sizes, format, binding, setting), also carrying out appropriate laboratory research (wood content in paper, microbia contamination of textbook etc.).

Appendix 5
TRAIning instruction

on hygienic assessment of organization of the pupils off-hour activity and free time

There are such main types of off-hour activity as multiple-discipline (centers and palaces for children and adolescents, centers and palaces of children and adolescents activity etc.), specialized (centers of scientific and technical activity, ecological and naturalistic centers, centers of tourism and study of local lore etc.) and health-improving (section, urban and rural camps of labour and rest etc.) out-of-school establishments. 

Main object of activity of these establishments is to satisfy personal needs of children and adolescents in creative self-actualization and acquisition of additional knowledge, abilities and skills by interest and choice. Because of mentioned above the main form of these establishments activity is group or section activity of technical, artistic and applied or sport direction. 

Among main principles of the position of out-of-school establishments the principle of gradation may be defined, which provides the organization for off-hour activity and free time because of group activity in general establishments and neighbourhood clubs (level 1), in palaces and houses of children and adolescents (level 2), in specialized out-of-school establishments: children and adolescents sport, music, art schools and centers of scientific and technical activity (level 3).

Territory of the land parcel of typical out-of-school establishments is divided into such zones as sport (0.7–1.1 ha of area), study and research (0.15–0.4 ha), economical (0.05–0.1 ha), green area (not less than 50% from the land parcel territory) and rest and attractions (0.15–0.5 ha). 

Main criterion of choice of the out-of-school establishment building is its one-time capacity which means quantity of children studying in this premise in one session during one day. Maximum floors in such types of buildings may not exceed three.

There are such main groups of premises in out-of-school establishments as group premises, sport block, premises for methodical work, administrative and economical premises and service block. The main rule of group location is following: one study group – one premise. 

South-East or South is optimal orientation of study premises, East or South-West – allowable one. Illuminance of workplaces in study-rooms of out-of-school establishments must be 300–350 lux, of gymnasiums – 200 lux, of art studios and rooms for dress-making – 400 lux. Optimal temperature in premises is 18–22°С, relative air humidity – 40–60%, air movement – 0.1–0.2 m/sec. 

Complex analysis of psychological and functional state, and working capacity of pupils allows to recommend the light-orange wall colour as the most optimal. It helps to change the atmosphere, usual for pupils, to brighter, coloured and exciting. This results in increased efficiency of out-of-school activity. 

Data concerning time distribution of modern pupils and peculiarities of study activity at school have to be taken into account while making up running mode of out-of-school establishments. The following duration of free time is substantiated scientifically based on the social and hygienic research: 3.5-4 hours per day for 10-13 year old pupils, 3-3.5 hours per day for 14-16 year old pupils, 8-9 hours on weekends and holidays. Pupils visit out-of-school establishments in two sessions from 3 p.m. to 8 p.m. if regional schools work in one session. Out-of-school study is carried out in four sessions – from 9 a.m. to 8p.m. if regional schools work in two sessions. 

Optimal days for group work are Monday, Tuesday, Wednesday and Thursday. Study with full load in groups on Saturday and Sunday is carried out only during 1st-3rd terms, but during 4th term both mental and physical loads are decreased. Such day as Friday is ineffective for out-of-school activity due to low working capacity of pupils and significant fatigue of their organisms. Friday may be either a day off in this establishment or used for different excursions and other activities.

Study in out-of-school establishments includes obligatory organized breaks for not less than 10–12 minutes after each 30–35 minutes of study (for pupils of primary school age) and 45 minutes (for pupils of middle and high school age). Type of the pupil activity during breaks depends on type of activity in the group. Active rest, such as outdoor games is recommended for groups with low (radio, chess, dress-making etc.) and medium (model of aircrafts and ships etc.) muscle load, rest being calm and seating – for groups with high (choreographic, dancing, basketball and ping-pong sections etc.) and significant (sections of rhythmic and artistic gymnastics, acrobatics, athletics etc.) muscle load.
Optimal quantity of pupils in groups of out-of-school establishments is not more than 20. Obligatory element of the group formation for further study in out-of-school establishments is sociometric method of study of the pupils relationship. It is proposed for children to choose in turns first, second and third order of individuals who they would like to be their neighbor by workplace, room or apartment. Received results are registered in special cards and sociogram of group is formed based on them. Sociogram of group is schematic drawing of the relationship types in collective and allows to assess pupils with either the best relationships or dislike to each other.

The most important psychological and physiological, social and significant characteristics of children and adolescents are the following: indices of the health state, individual and typological, personal and biorhythmic peculiarities of pupils. They determine the degree of concordance of main indices of the organism functional state and environment parameters in out-of-school establishments. If each of listed above characteristics is taken into account, it allows to increase effectiveness and quality of the out-of school education and training, scientifically substantiate approaches for solving problems of rational organization of the pupil out-of-school activity. 

Main hygienic principles of the pupil’s free time optimization are the following:

· taking into account psychological and physiological peculiarities of individual organism, especially formation and development of psychological and physiological functions during adolescent age;

· taking into account the health state, peculiarities of individual, chronological and biological characteristics of the organism;

· increasing of mobile activity during free time up to optimal values substantiated hygienically;

· presence of conceptual model of the free time effective usage (application of the optimal movable activity; usage of traditional and non-traditional forms of physical training; usage of means of psychological and physiological influence on the pupil organism; carrying out independent trainings during free time) and adequate methods of purposive influence on development processes of the individual during out-of-school activity (psychological and physical training; psychotechnical games; elements of traditional forms of physical training, occupational and applied physical training; exercises of non-traditional forms of physical training, including exercises for increasing of the cerebral circulation, visual, isometric and asymmetric exercises) etc.
Appendix 6

TRAINING INSTRUCTION

on hygienic assessment of the physical training and handcraft lessons

Hygienic assessment of the physical training lesson includes carrying out of time-keeping observations (introductory, preparatory, main and final parts), examination of total and motor density of the lesson, external signs of fatigue development, drawing up of physiological curves of physical loading, usage of functional tests, research of the locomotor activity level and physical efficiency degree, control of the air and temperature environment inside schoolhouse and assessment of correct medical support of the lesson. During time-keeping observations the following parameters must be taken into account: introductory part (3–4 minutes) includes organization of the collective and pupils’ preparation to the lesson, preparatory part (12–15 minutes) serves for general physical training, main part (20–25 minutes), which is the topic of the lesson, consists of 2 periods: period of the motor skills formation and a sport game, final part (3–5 minutes) must help returning the organism to initial state. 

Total density of the physical training is defined as correlation between effective time which includes time taken for doing different movements, demonstration and explanation of exercises by teacher, forming and reforming of ranks, tidying up of the sport equipment etc. and the duration of the lesson. According to the hygienic requirements this value must be not less than 80%. Motor density of the physical training lesson is defined as a correlation between time, taken for doing of different movements and the duration of the lesson. According to the hygienic requirements, this value must be not less than 60%.

Physiological curve of physical load is a graphic representation of reactions of main indices of the organism functional state (heart and respiratory rates, blood pressure etc.), resulted from the physical load. If the physical training lesson is organized correctly, this physiological curve must be bimodal and paraboloid. Level of physical indices should increase, as a rule, by 15-20% after introductory part of the lesson, by 50-60% – after the period of the motor skills formation of main part, by 70-90% – after a sport game, by 5-10% – after final part of the lesson. This indicates, that training is effective, and above indices must return to initial level in 2-3 minutes after the end of the lesson. 

Main external indices of the fatigue development include following: changing of complexion, especially intensive red colour of the face, disturbances of breathing characteristics, especially dyspnea appearance, worsening of the health state, decreasing of the coordination of attention, appearance of sweating and difficulties during coordinated movements etc.. 

The most widespread applied functional tests nowadays are the following: orthostatic test (conversion of the child from laying position to standing position with examination of reactions of cardiovascular and respiratory systems), Martine-Kushelevskiy test (doing 20 squats during 15 seconds), modified Letunov test (10 squeezes from the floor during 10 seconds), running on the spot at maximum pace during 10 seconds and running on the spot during 1minute (for girls) and 1.5 minutes (for boys) at 180 steps per minute, step-test (PWC170) etc..

Examination of the physical readiness includes assessment of speed (results of 30 (60, 100) meters running), muscle (data of squeezes from the floor, rising the body from laying position, tightenings on horizontal bar) and speed and muscle (results of broad jump from the spot) efficiency, and also level of the physical tolerance (data of 2000 (3000) meters running). 

Medical support of the physical training lesson means than certain group of physical training is determined for each children based on the data of deep medical examination.
There are three groups of physical training of children and adolescents in school. Main group of physical training consists of children and adolescents without any deviations in the health state or have slight deviations, and sufficient physical condition. Among pupils of the main group the physical training is carried out in accordance to syllabuses on the subject completely, and control standards are checked with differentiated mark. 

Preparatory group of physical training consists of children and adolescnts who have deviations on the health state and insufficient physical condition, and children-reconvalescents. The physical training among pupils of the preparatory group is carried out in accordance to syllabuses on the subject, obligatory following principles of sequence and succession. 

Special group of physical training includes children and adolescents with significant temporary or permanent deviations of the health state. The physical training with them is carried out according to the special differentiated syllabuses or programs of therapeutic physical training.
Sanitary and hygienic assessment of the handcraft lesson of pupils includes time-keeping observations, control of content (characteristics of main handcraft operations, peculiarities of the material choose and provision of profile polytechnical training, compliance to standards concerning duration and volume of handcraft, lifting and dislocation of loads), regime (place of the lesson in schedule and its structure, peculiarities of the study materials representation, usage of visual methods of training and form of active rest) and conditions of training (examination of sanitary and hygienic conditions of training and correspondence of workshop equipment to the pupils’ height, following safety instructions), revealing signs of the fatigue development among pupils during training and research of functional state of children and adolescents during handcraft activity. 

Тopic № 18

Methods of study of older age dependent features of children and teenagers. Hygienically sanitary estimation of an educational mode of children of different age groups.

A method of hygienically estimation of equipment and maintenance of educational-educate establishments is for children and teenagers (preschool, schools, special educational establishments).

1. Learning objective
1.1. Strengthen theoretical knowledge about significance of optimal hygienic conditions maintenance during organization of training and education for preservation and strengthening of schoolchildren health, prevention of “school diseases” appearance.
1.2. Become familiar with methods of hygienic assessment of land plot and building of educational establishment, its main premises (school class), inspection of conditions for schoolchildren in educational establishment, working out and substantiation of hygienic recommendations for improvement of the training and education organization.

1.3. Master method of hygienic assessment of school furniture. 

2. Basics
2.1. You should know:
2.1.1. Peculiarities of main environmental factors and conditions, training and education, which influence the children and adolescents health. 

2.1.2. Health disorders and diseases caused by influence of environmental conditions, training and education.  

2.1.3. Hygienic requirements to land plot and building, planning, sanitary and technical infrastructure (microclimate parameters, illumination, ventilation, water-supply etc.) of main premises of training and educational establishments.

2.1.4. Hygienic requirements to construction and certain parameters of school furniture. 

2.2. You should have the following skills:
2.2.1. To draw up the plan of inspection of training premise and fill appropriate papers (sanitary description, sanitary inspection act, hygienic conclusion).


2.2.2. To research temperature regime, humidity and air movement, illumination, calculate required and actual ventilation volume and rate (air exchange rate).


2.2.3. To determine main parameters of school furniture, carry out the school desk marking and pupils seating.

2.2.4. To work out and substantiate preventive recommendations concerning improvement of sanitary and hygienic conditions of pupils stay in schoolhouse. 
3. Self-training questions
3.1. Factors and conditions of environment, training and education which influence the children and adolescents health. 

3.2. Health disorders and diseases caused by influence of environment factors and conditions during the stay at the educational establishment.

3.3. Hygienic requirements to land plot, building and group section of children preschool establishment. Principle of group isolation and its significance.
3.4. Hygienic requirements to land plot and building of general (not specialized) schoolhouse. Principle of functional zoning and its significance. 

3.5. Hygienic requirements to planning, maintenance, equipment, microclimate, ventilation and illumination, sanitary and technical infrastructure of main schoolhouse premises.

3.6. Method of hygienic assessment of pupils stay and education in modern schoolhouses.
3.7. Hygienic requirements to school furniture and their physiological substantiation. 

3.8. Rules of school desks and other school furniture marking, pupils seating. Hygienic requirements to school desks location in school class.
3.9. Main preventive measures concerning improvement of sanitary and hygienic conditions of pupils stay in modern school houses. 

3.10. Physiological and hygienic substantiation of correspondence of children toys to sex and age peculiarities of the child. 

3.11. Characteristic of toys by target age and didactic destination. 

3.12. Hygienic requirements to raw stocks, materials and paints which are used during the toys production.
3.13. Methods of hygienic assessment of toys.

3.14. Conditions which are determinative to the visual load level while reading. 

3.15. Requirements to the publishing and polygraphic design of school textbooks.

3.16. Requirements to the type families, type sizes and their composition.

3.17. Method of hygienic assessment of manuals for schoolchildren.
4. Self-training assignments 

4.1. School class for 40 pupils has following parameters: 8 meters length, 6 meters width, 3.2 meters height. 2 exhaust ducts, located in upper part of interior wall, and window vent sashes provide natural ventilation. Ventilation rate (air exchange rate) is 2 times per hour. 3 windows 2×1.5 m size each provide natural lighting, artificial illumination is provided by 9 150 Wt incandescent lamps, which have directed-diffused lighting fixture and are held 3 meters above the floor. 20 school desks are arranged in 3 rows: 7 school desks in side rows, 6 school desks and teacher desk in middle row. Does this school class meet all requirements?

4.2. There are 31 eighth year pupils. They have following parameters: body length 130–145 cm for 4 pupils, 146–160 cm – for 10 pupils, 161–175 cm – for 17 pupils. School furniture for these pupils has such parameters: 9 school desks have 640 mm height of the desk, 380 mm height of the seat; 7 school desks – 700 mm height of the desk and 420 mm height of the seat. Determine the accuracy of the school furniture choice for these pupils and substantiate corresponding hygienic recommendations if it is necessary. 

4.3. There are three seventh-year pupils. First of them is 170 cm tall and suffers from middle stage miopya, second is 168 cm tall, is ill frequently during long period of time, third is 172 cm tall boy and has hearing loss of medium and high audio frequency. Determine the number of school furniture and propose the most optimal place for these pupils’ seating.
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Appendix 1

TRAINING INSTRUCTION

on hygienic assessment of land plot, building, training premise (school class) and conditions of pupils’ stay at the schoolhouse
Land plots for general educational establishment buildings must be located in settlement, meet sanitary norms concerning appropriate distance from points of harmful substance emission, noise, vibration, electromagnetic and ionizing irradiation. It is prohibited to locate educational establishments in sanitary-protection zones of industrial enterprises and other objects which can be potential sources of environment pollution with dangerous factors. Building at the land parcel is allowed if all technical documentation for power and water supply, sewerage, heating etc. are presented and approved by territorial establishments of State sanitary and epidemiological service of Ministry of Public Health of Ukraine. 
Sanitary-protection zone width between border of school land plot and surrounding objects must be not less than 50 meters. Building of general must be located at 100-170 meters distance from driveway.
Service radius - distance from pupils’ residence to general educational establishment must be not more than 0.5 km on foot. Thus, in case of access using public transport, the most acceptable radius for pupils of I level (elementary school) is 15 minutes travel, pupils of II-III level (main or incomplete secondary and secondary or high school) – 30 minutes. 

Service radius for schools of I level in rural areas must be not more than 2 km and not more than 15 minutes to school on foot. Maximum service radius of pupils of II-III level of school may not exceed 15 km. 
Special transport (school bus) must be used to take pupils to educational establishment in rural areas. Pupils, who live at 3 km and more distance from school, must be served by transport with pre-determined stops. Distance from resident place to the stop of such transport must not exceed 500 meters. 
Buildings of general schools are located not more than 25 meters distance from red line of the land plot. Distance from border of school plot to residential building walls with entrances and windows must be more than 10 meters. 

Green protection zone (trees, bushes, laws) of 1.5 meters wide (from street side – not more than 3 meters) is provided along the perimeter of the land plot. 
There is 1.2 meters high fence around the territory of educational establishment. It is allowed to use 1 meter high green fence if schoolhouse is located inside residential areas. 

Green area of land plot of general education establishment must be 45-50% from its total area. Green area may be decreased to 30% if land plot is adjoin to green areas (parks, gardens, squares) or school is located in rural area.
Type of allocation and orientation of main functional premises in general establishments must provide permanent 3-hour duration insolation per day. Due to this, tall trees are planted not more than 10 meters distance from educational establishment walls with windows, bushes – not more than 5 meters distance. It is prohibited to plant thorn trees, bushes and plants with poisonous berries, grow mushrooms near the school. 
Land plot of general educational establishment is divided on following functional zones: training zone, training and labour zone, training and research zone, physical training and sport zone, rest zone, economical zone, residential zone and agricultural zone (for schools in rural areas). 
Data concerning content and area of certain functional zones of land plot of general school are presented in table 1. 

Table 1

Contents and area of certain functional zones of land plot of general school, m2 

	Zone
	Elementary school
	Main

(incomplete secondary)
	Secondary (high)

	1. Training and research zone:

	( area for elementary classes
	200
	200
	400

	( meteorological and geographic areas
	(
	50
	100

	( class to study outside (with covering)
	(
	20
	30

	( area for vegetables
	(
	800
	1200

	( orchard and seed-plot of flower and ornamental plants
	40
	100
	400

	( greenhouse with zoo area
	(
	170
	170

	( zoo area
	(
	100
	100

	( area of plant collection
	(
	70
	350

	( area for primary pre-conscription training 
	
	
	1000

	i n c l u d i n g :
	
	
	

	( training place for tactical training and civic defence
	
	
	500

	( area for grenade throwing
	(
	(
	500

	2. Physical training and sport zone:

	( school stadium 

with 250 m running-track and 100 m straight running-track, combined field (60 m х 28 m) for football playing, area for handball playing with two sectors for high and broad jumping etc.
	(
	4200
	4200

	( areas for sport games:
	
	
	

	( volleyball and basketball
	162
	364
	526

	( area for gymnastics (1(4 years pupils)
	200
	200
	200

	( area for gymnastics (5(12 years pupils)
	(
	200
	200

	( combined area for sport games, ball throwing, high and broad jumping
	480
	480
	480

	3. Rest zone:

	( areas for outdoor games for 1 year pupils 
	100
	100
	100

	( areas for outdoor games for 2–4 years pupils
	300
	300
	300

	( areas for outdoor games for 5–12 years pupils
	(
	(
	125

	( areas for calm rest for 5-12 years pupils
	(
	(
	160


It is useful to locate the physical training and sport zone along the land plot from North to South near the training zone but not near the windows of elementary school premises.
Areas for outdoor games with ball and throwing of sport equipment are located not more than 25 meters distance from windows of training and training and additional premises of schoolhouse building, areas for other types of physical training – not more than 10 meters distance. 

Sport areas must be with hard and obligatory flat surface for trauma prevention. Running track is equipped around football ground and includes straight 100 meters running track for sprinter competition. 

Pits for high and broad jumping must be filled with sand mixed with sawdust, their borders are covered with rubber except front one. Drainage systems are necessary in the design of running tracks and sport areas (for volleyball, basketball, handball). 
Combined area (if they are equipped) may be paved with asphalt or cement, but football ground must be covered with grass obligatory. It is prohibited to carry out physical training in damped areas.
Areas for 1-4 years pupils must be equipped with shadow shelters, descending hills, swing, cement wall for playing with ball, benches, hard surface tracks for roller skating and bicycling, shallow swimming pool etc.  
All children must be familiar with rules of the sport inventory and equipment usage. Sportswear and shoes must obligatory be dressed during physical training at sports grounds.  
Areas for physical training are fenced with green plantations from each other. Play areas are sown with low grass if they are near the schoolhouse building. 
Economical zone has separate entrance and is located near the training (training and field) zone and canteen premises. There are repair shops, storehouses, garages, garbage recipients, barn and manufacture premises in this zone. Garbage tanks are closed with lids tightly and located at not more than 25 meters distance from canteen windows and entrance on asphalted or cemented ground under the shelter. 

There is an asphalt or cement surface on approaches to schoolhouse building (not more than 100 meters distance), driveway, pedestrian approaches to economical premises and outdoor public conveniences in rural schools without sewerage.
Campuses for pupils, and if required – teachers and other personnel are located in the residential area of the land plot, which must have separate entrance from the streets and driveways and be at least 100 meters far and isolated from the economical zone.

Sanitary gaps between sleeping buildings and residential zone border must be not less than 50 meters distance. Distance between sleeping buildings and motorway must be not less than 150 meters, to economical zone – not less than 100 meters.  
Areas for outdoor games of rest zone are located near premises exit and divided between pupils of each age group for their maximum usage during breaks. 
It is prohibited to use enclosed court of schoolhouses for economical needs (car parking, location of furniture, equipment, spoil sheet, metal scrap and construction materials). 
Training and research zone must be not more than 25% of total land parcel area. This zone may be decreased in urban schools to make room for hotbeds, greenhouses and conservatories, connected with complex of studying rooms of natural direction (biology, chemistry).
Land parcels of rural schools may be enlarged at the account of hotbeds, greenhouses, conservatories, premises for agricultural engineering, lawn-and-garden inventory storage. 
Building of general educational establishment must provide optimal conditions for the pupils’ training and education, rest and nutrition. Based on the above, it is necessary to locate this building such way that lighting and insolation level of training premises would be optimal, connection between land parcel and building – the most rational. 
There are compact, block (block-section) and pavilion systems of architectural and planning compositions to maintain educational establishments (fig. 39.1). Two last of them are the most advisable for usage in modern conditions. There are maximum three parallel classes for same age children or two parallels for adjacent age groups (1 and 2 years pupils, 3 and 4 years pupils etc.) in one section. 

Buildings of general educational establishments must have not more than three floors. If such type of educational establishment is located in previously built four or five floor premises, rooms with minimum load are located at fourth and fifth floors.

Number of pupils in school must not exceed the projected capacity in modern educational establishments. 
There are functional groups of training premises such as classrooms, study rooms, laboratories, blocks (rooms) for working education and occupational orientation, extended day rooms, physical training and sport premises, canteen premises, medical block, assembly hall, library, administrative and supplementary premises etc. in educational establishment building. 
Data concerning contents and recommended area of main premises of general educational establishment are represented in table 2. Areas of premises are given taking into account that a classroom is for 25 pupils. If there are 30 pupils in a classroom in general schoolhouse, it is allowable to use the area of classrooms, universal study and specialized rooms accounting for 2.0 m2 area per 1 pupil for general classrooms and 2.4 m2 per 1 pupil – for laboratories of natural sciences. 

Table 2

Contents and recommended area of main premises of general school 
	Name of premise
	Area per one pupil, m2
	Note 

	1. Premises for school of I level (1(4 years):

	Premises for pupils of 1st year:

	( classroom
	2.4
	

	( sleeping room
	2.0
	

	( game room
	2.0
	

	( recreation
	1.0
	

	( toilets
	0.2
	

	( cloakroom
	0.2
	

	Premises for pupils of 2nd-4th years:

	( classrooms
	2.4
	

	( premises for pupils on duty (for each class)
	
	wardrobe for clothes 3 m2, wardrobe for technical equipment

	( sleeping rooms for pupils with health disorders 
	2.0
	

	( workshop for working education of younger pupils (for 25 places with inventory)
	3.6
	6 m2

	( universal hall (for physical training, rhythmics and choreography with inventory premise)
	
	144 m2 +6

	( checkroom for girls and boys (12(13 places)
	
	18 m2 ×2

	( shower rooms with lavatory
	
	7 m2 ×2 (two shower cabins, 1 lavatory and 1 wash sink)

	( recreation
	2.0
	

	( cloakroom
	0.2
	

	( toilets for girls and boys 
	0.2
	

	( universal premises for extended day groups
	2.4
	

	2. Premises for school of ІІ–ІІІ level (5(12 years):

	Study classrooms for general subjects for 5-12 years pupils:

	( classroom of Ukrainian language and literature
	2.4
	1 classroom per 5 classes

	( classroom of Russian language and literature
	2.2
	

	( classroom of foreign language (on 12–13seats)
	2.4
	on 50% of classes

	( classroom of history and social science
	2.4
	1 classroom per 8 classes

	( classroom of geography
	2.4
	1 classroom per 15 classes

	( classroom of math
	2.4
	1 classroom per 8 classes

	( laboratories for group of same classrooms
	(
	16 m2 per 1 group

	( classroom of information and computer science (with laboratory for engineering repair)
	6.0
	on 1 workplace near the PC
(laboratory room – 9 m2)

	Laboratories of natural sciences:

	( of physics and astronomy 
	2.8
	1 laboratory per 8 classes

	( of chemistry
	2.8
	1 laboratory per 15 classes

	( of biology
	2.8
	1 laboratory per 15 classes

	( laboratories of chemistry, physics, biology and astronomy
	0.75
	16 m2 per each premise

	Premises for physical training and health-improving work:

	( physical training halls and gyms
	12 m×24 m
9 m×18 m
	

	( checkrooms with shower rooms and toilets for girls and boys
	
	(21 m2 + 7 m2) х 2

	( inventory premises
	
	16 m2 and 33 m2

	Premises for primary pre-conscription training:

	( classroom of pre-conscription training including laboratory assistant room and room for equipment storage
	
	6 m2 + 6 m2 + 6 m2

	Shooting gallery with 25 meters fire distance:

	( zone for shooting
	
	180 m2

	( training room
	
	24 m2

	( cloakroom
	
	9 m2

	( instructor’s room
	
	6 m2

	( rooms for equipment storage and cleaning
	
	6 m2 + 9 m2

	( toilet
	
	4 m2

	General school premises for collective off-hour activity  and rest:

	( stage hall 
	
	36 m2

	( inventory room for pop equipment
	
	12 m2

	( artistic checkroom
	
	12 m2×12 m2

	( projection booth 
	
	24 m2

	( broadcasting center, director’s room, room for apparatus repair
	
	21 m2  (12 m2 + 9 m2)

	( room for psycho-physiological relaxation
	
	6 m2 for 25 % teaching staff

	( disco-hall with inventory premise
	
	108 m2 + 6 m2

	Premises of working education and occupational orientation for pupils of 5-9 years:

	( workshop of metal and wood working with premises for theoretical training and drawing
	
	9 m2×2

	( cloakroom 
	
	

	( instrument rooms of masters
	
	18 m2×2

	( storage premises for raw and wares
	
	18 m2×2

	( cutting room
	
	18 m2

	( workshop (classroom of service) with fabric processing and cookery including inventory room and cloakroom
	
	90 m2 + 54 m2 +9 m2 +12 m2

	Administrative and economical premises:

	( director’s office
	
	32 m2

	( office of deputy director for educational work
	
	12 m2 , 2 workplaces

	( office of deputy director for pedagogic work
	
	12 m2 , 2 workplaces

	( office of deputy director for economical work
	
	9 m2

	( methodical room – teaching room with cloakroom
	
	8 m2 per workplace; 

0.25 m2 per 1 place

	( psychologist room
	
	12 m2

	( chancellery
	
	16 m2

	( lecture hall for students of special and higher teaching and medical educational establishments with cloakroom
	
	2.5 m2 per place


	( library
	
	267 m2 per 34 thousand storage units

	( dinning hall with seats for 33% of general number of pupils in school
	
	0.85 m2 per 1 place

	( cafeteria with seats for 10% of general number of pupils in school
	
	0.85 m2 per 1 place

	( washroom near the canteen
	
	24 m2 (1 wash sink per 20 places and 1 drinking fountain per 100 pupils)

	( buffet table and buffet storeroom
	
	16+10

	Medical block:

	( doctor’s consulting room with waiting room
	
	18 m2 + 6 m2, one wall not less than 5 m

	( medical treatment room and room for preventive vaccination
	
	10 m2 + 8 m2 

	( physiotherapeutic room
	
	18 m2

	( dentist’s consulting room
	
	15 m2

	( logopedist’s consulting room
	
	18 m2, training with group of 

6(8 children

	Public facilities (toilets):

	( for personnel (for females and males separately on each floor) 
	
	each 6 m2

	( room of female personal hygiene
	
	3 m2 joint with female toilets


Quantity of pupils, educational premises, laboratories and gyms is calculated taking into account quantity of trainіng hours per one session and their employment for not less than 75% from total school hours.  

Walls of educational establishment must be smooth and provide wet cleaning.
Floor of premises of the general educational establishments must be wooden or covered with heat supported linoleum, without cracks. Floor of toilets and washrooms must be covered with ceramic or mosaic flat tiles. Cement and marble materials for flooring are prohibited in any premises. 

Classrooms (study premises) for 1st-4th year pupils must be located on the ground floor in separate block isolated from another age pupils. 
If there is classroom educational system in school, these classrooms must be located within one-two floors and transferring from one classroom to another should not take more than 2 minutes. Classrooms for subjects, which are studied the most are located on ground floor for 5-9 years pupils, second floor – for 10-12 years pupils. Optimal classroom quantity depending on school capacity is 2-4 classrooms per each subject. 
Educational premises are not through-pass, isolated from premises which may be potential sources of noise and strange smell (workshops, gyms, assembly hall, nutrition unit etc.). 
Premises for working education (workshops for wood processing and workshops for metal processing, combined workshops for wood and metal processing, service room etc.) must be isolated from other premises and located in separate blocks on ground floor of schoolhouse, or in separate buildings with cloakroom and toilet. Training and manufacture workshops are equipped for 10th-12th year pupils for labour education and occupational orientation. For this purpose their training is also held at school-to-school field industrial complex and training workshops of industrial and agricultural enterprises. 
Gymnasium is located on ground floor. Its size must be sufficient to provide optimal realization of the physical training programs and organization of off-hour sport competitions. 

Entrance to the gymnasium must be through-pass or directly from checkroom, or through separate corridor. Storeroom for sport equipment must be connected to the gymnasium by doors or open space with 2m ×2.2 m size. This premise floor is at the same level with gymnasium floor. Gymnasium or storeroom should also have an additional exit, leading out of the building. Gymnasium height must be not less than 6 meters. 

Assembly hall must be located on the first floor. It is not recommended to use assembly hall as gymnasium. 

Production canteen premises are projected taking into account peculiarities of technological equipment location. Stoves working on solid fuel may be used only in rural schools with pupil quantity not more than 80. Kitchens in schools must be designed with equipment for meal processing both from raw and half-finished products. 

Dinning hall area is calculated not less than 0.85 m2 per one pupil. Maximum capacity of dinning halls is 350–490 seats. Separate exit from production canteen premises to the backyard should be in place. 
Dinning halls are equipped with tables for 4–6–10 seats and chairs or stools. Distance between tables and window (door) for dispensation of food and dirty dishes reception must be 150–200 cm, between row of tables – 100–150 cm, between tables and wall – 40–60 cm. Tables must be covered with corresponding to hygienic requirements materials, easily washed, be resistant to influence of hot water and disinfectants. Wash sinks are equipped accounting for 1 wash sink per 20 seats, hand drying apparatus – 1 per 40 seats. 
Premises for trainings of extended day for pupils of general educational establishments are provided for 20% of total number of pupils of 1st-4th year and to 10% of total number of pupils of 5th-9th year. 
Width of recreation premises is not less than 2.8 meters if there is one-side location of classrooms. Recreation premises area is calculated for each floor and is not less than 2.0 m2 per one pupil. During construction or reconstruction of general educational establishments recreation premises of hall type are prior.

Medical block must be located on ground floor and include following premises: doctor’s consulting room with area not less than 18 m2 and 5 meters length (for examination of pupils visual and hearing acuity), dentist’s consulting room with area not less than 15 m2, equipped with exhaust ventilation, medical treatment room with 10 + 8 m2 area and room for psycho-physiological relaxation with area not less than 18 m2.
Cloakrooms are located on ground floors of educational establishments, section equipment for each class is obligatory. Double lobbies with three doors must be projected in vestibules for provision of reliable heat isolation of inside premises.
Presence of independent entrances into the school for pupils of 1st–4th, 5th–7th and 8th–9th years must be provided if block development system is used. In any other cases not less than 2 exits are equipped for permanent exploitation.
Floor stairs must have natural lighting. Footstep height must be 15 cm, its width ( 30(35 cm, pitch of staircase ( not more than 30°. Horizontal fence of stairs is not allowed. Stairs fence height must be 1.5 m with 0.8 meter high hand-rails. Width of stairs flight must be 1.8 meters.

The following scheme is used to draw up results of hygienic assessment of land parcel, building, educational premise (classroom) and pupils stay in schoolhouse into the protocol:

Sanitary inspection data of land parcel and building of educational establishment (schoolhouse) 

Land parcel location in map of town and neighbourhood includes such characteristics: type of location (inside the residential area, adjacent to some residential areas, on passages between residential areas, etc), service radius, availability and safe removal of children to their way to educational establishment (presence of motorways, crossroads), distance between schoolhouse building and surrounding objects, fence of land parcel, percentage of green area, relative density and type of green plantations (orchard, conifer trees etc.).

Functional zoning of land parcel includes: presence and area of separate zones and peculiarities of their location, number of approach ways, area, equipment and sanitary state of separate zones (training, training and labour, training and research, physical training and sport, economical, residential zones and rest zone).

Sanitary and technical infrastructure of land parcel takes into account: water-supply (local, central, presence of taps for watering in economical, sport, training and research zones), peculiarities of liquid and solid waste disposal, presence of artificial illumination of these zones and paths to building, covering of paths to building and other elements of land parcel. 

Building of educational establishment (schoolhouse) includes: type of site development (compact, block (block-section), pavilion), building location concerning other elements of land parcel, peculiarities for saving microclimate and isolation gaps, light climate, presence and distance to shading objects (houses, trees etc.).

Sanitary inspection of a building: number of floors, types of premises (training, training-methodical, administrative and residential) and their interposition, location of separate rooms (classrooms of chemistry, physics, biology), peculiarities of situation and equipment of assembly hall and gymnasium, block for labour training, number of entrances into the school and their connection with cloakroom and canteen.

Sanitary inspection of training premise (classroom): plan-scheme of training premise (classroom) (fig. 39.2), area of training premise (total and per one pupil), volume of training premise (total and per one pupil), actual air cube, distance from first and last school desk to blackboard, distance from walls to tables and distance between rows, characteristics of natural lighting and artificial illumination (lighting coefficient, depth coefficient, orientation of windows, degree of incidence and aperture angles, evenness and sufficiency of lighting, level of artificial illumination at workplaces, type and order of lighting fixture), characteristics of ventilation (aeration coefficient, rate of air exchange, СО2 concentration in the air),peculiarities of microclimate (average air temperate, horizontal and vertical temperature difference, daily temperature difference, relative air humidity and air movement), determination of school desk or school furniture correspondence to body length of pupils.

Appendix 2

TRAINING instruction

on hygienic assessment of equipment of school premises and school furniture

Equipment of school premises must meet sanitary and hygienic requirements, promote optimal support of teaching and effective teaching and educational off-hour activity. That is why classrooms and laboratories must be equipped with furniture in accordance to normative documents in force. 
Furniture is matched taking into account the body length of pupils. It is prohibited to use benches and stools instead of chairs. Physiological working posture for pupils is the working posture when angle of slope of thoracic part of body to cross part equals 145(. The working posture for pupils is also inadmissible if distance from school desk surface to pupil eyes is less than 30 cm. 
[image: image34.jpg]4





Fig. 18.1. Main sizes of school desk

(1 – height of the front edge of the desk; 2 – height of the back edge of the desk; 3 – width of the desk slope; 4 – width of the folding part of the desk; 5 – height of the seat; 6 – depth of the seat; 7 – width of the seat; 8 – distance of the back of the seat; 9 – distance of the seat; 10 – differentia)

Main sizes of school furniture during carrying out its hygeininc assessment are the following (fig. 18.1.):

· height of the back edge of the desk is a distance from back edge of the schooldest to the floor;

· height of the seat is a distance from front edge of the seat to the floor and must correspond to length of crus with foot plus 1.5-2 cm for heel height. This provides low extremites flexion in hip and knee articulations at right angles and adequate bedding of foot on floor or support;

· distance of the seat is a distance from front edge of the seat to projection of back edge of school desk slope on seat plane in horizontal plane. The distance of the seat may be zero if edges of school desk and seat are in one vertical line; positive – if edge of the seat does not reach vertical line down from back edge of the school desk and negative if down vertical line is on the seat plane. During educational activity in working posture being seating (writing, reading etc.) the optimal is negative 3-5 cm distance of the seat, during educational activity being standing (answering teacher’s questions) the optimal is positive distance of the seat (fig. 18.3.);

· [image: image35.jpg]



Fig. 18.2. Different variants of distance of the seat 

 (А – negative; B – zero; C – positive)

· distance of the back of the seat is a distance from back edge of folding part of the school desk to the back of the seat. This distance must exceed front-back size of the pupil thorax on width of child palm;  

· differentia is a distance from back edge of folding part of the school desk to seat plane in vertical plane. Differentia must be equal a distance from the seat to elbow of down arm plus 5(6 cm and provide free location of arms on the school desk. If differentia is decreased too much the pupil bends forward greatly and supports on table which leads to pressure of chest and abdominal organs, ptosis of right shoulder and development of left-sided scoliosis. If differentia is increased this leads to elevation of right shoulder and development of right-sided scoliosis 

· depth of the seat is a front-back size of the seat and equals from 2/3 to ¾ of hip length;

· height of the seat reaches lumbar spine and provides thoracic spine support on this height;

· angle of slope of the folding part of the school desk must equal to 15( and allows the pupils to hold a book or copy-book on optimal distance (30-35 cm) from eyes under the biggest angle while head slope of the smallest, this provides permanent accommodation and prevents the myopia development;

· relief of the seat must be correspondent to relief of hip and buttocks, little slope to back. It allows the pupils not to slide forward during main educational activity being seating.

Six special sizes of school furniture were worked out (SSRandN 5.5.2.008(01, State Standards of Ukraine 5994(93, 11015(93, 11016(93) for provision of pupils with school furniture corresponding to their body length and based on the received results range them to certain age group: #1 for pupils of 100–115 cm body length; #2 – of pupils with 116–130 cm body length; #3 – for pupils of 131–145 cm body length; #4 – for pupils of 146–160 cm body length; #5 – for pupils of 161–175 cm body length; #6 – for pupils above 176 cm body length. 

There are 2-3 sizes of school furniture of certain number in each classroom (laboratory). Nowadays the transforming furniture is preferred. Correct position of children at school desks (tables) may be provide only if children with disparity of not more than 2 years are studying in one premise. 

Data concerning peculiarities of the furniture distribution for schoolchildren of different age are represented in table 3.

Table 3
Peculiarities of the furniture distribution for schoolchildren of different age

	Height group, cm
	Group of furniture and marking colour
	Class 

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	up to 115
	1 ( orange
	+
	
	
	
	
	
	
	
	
	
	
	

	116(130
	2 ( violet
	+
	+
	+
	
	
	
	
	
	
	
	
	

	131(145
	3 ( yellow
	
	+
	+
	+
	+
	+
	
	
	
	
	
	

	146(160
	4 ( red 
	
	
	
	+
	+
	+
	+
	+
	+
	+
	+
	+

	161(175
	5 ( green
	
	
	
	
	
	
	+
	+
	+
	+
	+
	+

	Above 176
	6 ( blue
	
	
	
	
	
	
	
	
	+
	+
	+
	+


Furniture in rectangular classrooms is located such way that distance between external wall and first row of school desks equals 0.6(0.7 m (in brick buildings this distance may be 0.5 m), between rows of double school desks (tables) ( not less than 0.6 m, between third row of school desks (tables) and internal wall or wardrobes near the wall ( not less than 0.7 m, between first school desk (table) and demonstration table ( not less than 0.8 m. Distance from front wall with blackboard to first school desks must be equal not less than 2.4(2.6 m, from last school desks to back wall ( not less than 0.65 m (if back wall is external ( not less than 1.0 m), from last school desks to wardrobes standing along back edge of the wall ( not less than 0.8 m, from demonstration table to blackboard ( not less than 1.0 m, between teacher table and first school desks of pupils ( not less than 0.5 m. The longest distance from last seat to blackboard equals 9 m, height of lower edge of the blackboard above the floor for first year pupils must be 0.7(0.8 m, for 2-4 years pupils ( 0.75(0.8 m, for 5-12 years pupils ( 0.8(0.9 m.
The distance from blackboard to first school desks must be increased by not less than 3 meters in transversal or square classrooms with 4 rows school desks location. This provides the angle of review up to 35°. Distance from first row of school desks to external wall must be 0.8(1.0 m, between rows of school desks (tables) ( 0.6 m, from last school desks to wardrobes standing along internal wall ( 0.9(1.0 m.
Pupils with decreased visual acuity must seat on first school desks of first row from wall with windows. Pupils with decreased hearing acuity seat on first and second school desks of side rows. Pupils who are ill frequently and for long periods of time seat in third (near internal wall) row of school desks. 

For prevention of bearing failure the pupils must be reseated from first row to third twice a year and vice versa. Correspondence of furniture number to the pupil body length is not disturbed in any case and visual and hearing acuity have been taken into account.

School furniture must be marked. Marking of school furniture means 2 cm wide strip or 2.5 cm diameter circle on both sides of school desk, table and chair. School furniture of first height group is marked with orange, second – violet, third – yellow, fourth – red, fifth – green, sixth – blue colour. 

Except colour marking, number marking is used on internal wall of a school desk as a fraction 
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 to increase effective control of correct selection of furniture of certain group. 
School furniture is located in classroom such way that smaller school desks are closer to the blackboard, bigger ones – farther from the blackboard. 
Colour measuring vertical tape is hung on the classroom wall (door) with following marking: orange strip is 115 cm distance from the floor, violet one – from 115 to 130 cm distance, yellow one – from 130 to 145 cm distance, red – from 145 to 160 cm distance, green one – from 160 to 175 cm distance, blue one – above 175cm distance. This colour measuring tape is necessary for determination of number of furniture to each pupil in that classroom 

Workplaces in school workshops must provide correct working posture of pupils and correspond to safety requirements in full. 
That is why there are 13-15 workplaces equipped with engineering tools in workshops. Engineering tools location of 75.5; 78.0 and 80.5 cm height is specified in workshops for woodworking;of 87 and 95 cm height from the floor to vices equipped with protective screens – in workshops for metalworking.
Each workplace has corbel seat or 40-42 cm height stool with 35×35 cm and 40×40 cm seat size. Supports (5 supports for each size) with 55×75 cm size and 5, 10 and 15 cm height must present in workshops for selection of corresponding furniture. 
Engineering tools are located either 45° angularly or in three rows at right angle to wall with windows in workshops for woodworking. Distance between engineering tools in front-back direction must be equal not less than 0.8 m, between rows – not less than 1.2 m (fig. 39.6).

Engineering tools must be located so, that the light strikes on workplace from the front or right in workshops for metalworking. Distance between rows equals 1.0 m, distance from internal wall to engineering tools ( not less than 0.8 m. It is the best to locate the same engineering tools in staggered rows. Distance between vices must be not less than 1.0 m.

In workshops for 10-12 years old pupils instruments of special size # 1 must be used, for 13-15 years old pupils ( instruments of special size # 2, for above 15 years old pupils ( instruments for adults.
Maximum lading weight for elevation by 11-12 years old pupils is up to 4 kg, 13-14 years old pupils ( up to 5 kg, 15 years old pupils: for boys ( 12 kg, for girls ( 6.0 kg, 16 years old – 14 and 7 kg, 17 years old ( 16 and 8 kg correspondently.
Sanitary inspection of correct selection and arrangement of furniture in training premises includes analysis of presence of not less than 2-3 different number of furniture in each classroom and adequacy of their arrangement to each other, characteristics of a distance between the school desk rows, between furniture and side, front and back walls of premise, studying of provision conditions to the correct working posture and bearing, measurement of main sizes of school furniture etc. 

* Comment. According to the classic Foite and Rubner recommendations, proteins must make up 18% of the dietary intake
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