MINISTRY OF HEALTH CARE
OF THE REPUBLIC OF BELARUS
VITEBSK STATE MEDICAL UNIVERSITY
THE GENERAL HYGIENE AND ECOLOGY DEPARTMENT

N.I.MIKLIS, O.A.CHERKASOVA

LABORATORY
CLASSES ON
HYGIENE

Recommended by Education and methodical association of the Republic of
Belarus of medical education in specialty 1-79 01 01 «General medicine» as
manual for students of high educational establishments

Vitebsk, 2015



VJIK 613=111(07)
BBK 51.2173
M 59

Reviewed by:
V.N.Bortnovsky, Head of the Dpt of general hygiene and ecology with studying of
radiation medicine, MC, Ass. Prof., Gomel State Medical University;

M.A.Shcherbakova, MC, Ass. Prof. of Anatomy and Physiology Dpt, Vitebsk State
University of P.M. Masherov.

Miklis, N.I.
M 59  Laboratory classes on hygiene:
Manual / N.I. Miklis, O.A.Cherkasova — Vitebsk: VSMU, 2015. — 236 p.

ISBN 978-985-466-732-4

The content of the manual «Laboratory classes on hygiene» for students of high
medical educational establishments corresponds with the basic educational plan and program,
approved by Ministry of Health Care of the Republic of Belarus.

The manual is prepared for students of medical, pharmaceutical, dental, medical-
preventive, medical-diagnostic faculties of institutes of higher education.

It is confirmed and recommended to the edition by the Central training-methodical
Council of the VSMU, 4th, June, report Ne 6.

VJIK 613=111(07)
BBK 51.2173

© N.I. Miklis, O.A.Cherkasova, 2015
© Vitebsk State Medical University, 2015

ISBN 978-985-466-732-4



Laboratory classes Ne 1. Hvaienic estimation of population’s health

Laboratory classes Ne 1.
The topic: HYGIENIC ESTIMATION
OF POPULATION’S HEALTH

The theme has important meaning for further training at department
of organization of public health services and public health, in practical
work for analysis of activity of treatment-preventive establishments.

Aim of the Lesson: to be able to determine the health parameters
and to propose measures of its rationalization.

Checking Questions.

v 1. Principles of the state policy in the field of public health care in the
Republic of Belarus.

v’ 2. Hygiene as a science. Subject of hygiene is health and environment.
Purpose, tasks, differentiation of hygiene, communication with other
sciences.

v" 3. Methodology and theoretical bases of hygiene.

v" 4. History of hygiene development. Features of hygiene development at
the present stage.

v" 5. Value of hygiene in maintenance of population’s health.

v 6. Methods of study and estimation of population’s health.

Multiple Choice Questions.

Choose proper answers
1. Hygiene is a science about:
1) laws of environment factors influence on individual and public health
and conditions of its maintenance and strengthening;
2) practical actions directed on carrying out in life of the hygienic re-
quirements;
3) diseases prevention;
4)strengthening of health;
5) factors which influence organism.
2. Tasks of hygiene are:
1) studying of factors which influence organism;
2) revealing of risk factors and carrying out of hygienic diagnostics;
3)working out and introduction of specifications on safety and har-
mlessness of factors for an organism;
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4)working out and introduction of actions for population and environ-
ment improvement;
5)forecasting of situation for nearest and remote prospect.
3. Laboratory researches can be performed with the following methods:
1) physical;
2) chemical;
3) biological;
4) bacteriological,
5) mathematical.
4. Sanitary is:
1) set of practical actions directed on carrying out in life of the hygiene
requirements;
2) laws of environment factors influence on individual and public health
and conditions of its preservation and strengthening;
3) practical actions directed on carrying out in life of the hygiene re-
quirements;
4)diseases prevention;
5) strengthening of health.
5. Social and hygienic monitoring includes:
1) ecological supervision over air environment and water;
2) supervision over radiating air pollution, soils and waters;
3) supervision over social labor sphere;
4)sanitary and epidemiologic supervision over food and water supply of
population;
5)supervision over morbidity, physical development, demographic indi-
cators of population.
6. Hygienic normalization is:
1) establishment of harmless and safe levels of environment factors in-
fluence on a person in legislative order;
2) maximum physiologically safe for an organism quantitative level of
harmful factor;
3) establishment of cause and effect relationships between influence of
environment factors and state of health;
4)diagnostics of environment condition;
5)estimation of exposition and its levels.
7. Hygienic normative is:
1) maximum physiologically harmful for an organism quantitative level
of some physical factor;
2) lethal dose of harmful factor;
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3)such a level of harmful factor that provides damage of nervous sys-
tem;
4)maximum physiologically safe for an organism quantitative level of
harmful factor;
5) maximum quantitative level of harmful factor.
8. Person’s health is:
1) condition of full physical, mental and social wellbeing;
2)absence of illnesses;
3) condition when nothing disturbs a person;
4)absence of physical defects;
5) condition when a person suffers from chronic diseases.
9. Demographic indications of population’s health are:
1) birth rate;
2) death rate;
3) morbidity;
4) population natural increase;
5)average lifetime.
10. Hygienic diagnostics includes:
1)diagnostics of environment condition;
2) estimation of exposition and its levels;
3) diagnostics of state of person's health and population as a whole;
4) communication diagnostics between environment factors and health;
5)establishment of contribution of environment factors in etiology of
health infringements.
11. Population’s health is:
1)absence of illnesses;
2) condition when nothing disturbs a person;
3)condition of full wellbeing on demographic indications, morbidity,
physical inabilities, traumatism and physical development;
4)absence of physical defects;
5) condition when a person suffers from chronic diseases.
12. Kinds of morbidity are:
1) primary;
2)secondary;
3)general;
4) professional;
5) medical.
13. Factors influencing on health are:
1) ecological;
.
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2) chemical,;
3)social and economic;
4) biological;
5) psycho emotional.
14. Basic hygienic laws are:
1) the law of health infringement;
2) the law of harmful substances;
3) the law of influence of environment on health;
4) the law of person’s influence on environment;
5) the law of biological adequacy.
15. The hygienic method of health studying includes:
1) statistical research of health;
2) epidemiological studying of health;
3) medical examination of population;
4) clinical supervision over separate groups;
5) method of animal testing.

Laboratory Work.

> 1. Determine primary and general sick rate of students.
> 2. Estimate the received results.
» 3. Offer actions for students’ health improvement.
» 4. Record the laboratory work report.

Determination of primary and general sick rate.
Equipment: microcalculators, patient’s medical cards.
Work performance:

a. in patient’s medical card the information about the number of
acute diseases (revealed for the first time in the current year) and the
number of first visits to a doctor concerning chronic diseases in the cur-
rent year are found out;

b. determination of primary sick rate is calculated according the
formula:

PSR=Ax1000/N

where A - the number of acute diseases (revealed for the first time
in the in the current year),

N — the number of patients.

c. determination of general sick rate is calculated acoording the
formula:

GSR =(A + B) x 1000/ N
8
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where A - the number of acute diseases (revealed for the first time
in the current year),

B - the number of first visits to a doctor concerning chronic diseas-
es in the current year,

N — the number of patients.

Hygienic estimation.

The received parameters of general and primary morbidity are
compared with the average levels of the Republic of Belarus.

Average parameter of primary morbidity — 859 %o,

Average parameter of general morbidity — 1527 %o.

Solve a problem, estimate the obtained data and request actions
for their improvement

Situational Task.

In the city with the population 300000 persons 5000 persons have
died, 2440 children were born, 400000 cases of chronic diseases and
280000 cases of acute diseases are registered for 1 year. To give the hygie-
nic estimation of birth rate, death rate, natural increase, primary and gener-
al sick rate of the population and to suggest improvement actions.

The algorithm of task’s solution:

General birth rate = 2440: 300000 x 1000 = 8.1 °/,,.

General death rate = 5000: 300000 x 1000 = 16.6 °/,,.

Population natural increase = 8.1 — 16.6 =- 8.5 °/,,.

Primary sick rate = 280000: 300000 x 1000 = 933.3 “/,,.

General sick rate = 280000+400000: 300000 x 1000 = 2266.6 /.

General birth rate in the city is less than average indicator of birth
rate (average indicator is 9.1 °/,,), general death rate exceeds the average
indicator of death rate in the Republic of Belarus (average indicator is 14.3
°l,). Natural increase in the city is 8.1 °/,, and less than average indicator,
in the Republic of Belarus 5.2 °/,, Primary sick rate in the city is more than
average (average indicator is 715.3 °/,,), general sick rate is also more than
average in the Republic of Belarus (average indicator is 1311.25 °/,,).

It is necessary to create the conditions and interest of the population
in birth rate increase. The population should carry on healthy lifestyle. In
the city it is necessary to carry out actions for maintanance of environment



Hyvaienic estimation of population’s health Laboratory classes Ne 1.

from pollution, to raise public health services system effectiveness, to
spend preventive work of disease prevention.

1. In the city with the population 900000 persons 8000 persons have
died, 1110 children were born, 18000 cases of chronic diseases and 8000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general mor-
bidity of the population and to suggest improvement actions.

2. In the city with the population 1300000 persons 9000 persons have
died, 4110 children were born, 50000 cases of chronic diseases and 9000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general mor-
bidity of the population and to suggest improvement actions.

3. In the city with the population 30000 persons 200 persons have
died, 211 children were born, 1000 cases of chronic diseases and 200 cases
of acute diseases are registered for 1 year. To give the hygienic estimation
of birth rate, death rate, natural increase, primary and general morbidity of
the population and to suggest improvement actions.

4. In the city with the population 1000000 persons 7000 persons have
died, 2118 children were born, 18000 cases of chronic diseases and 6000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general mor-
bidity of the population and to suggest improvement actions.

5. In the city with the population 400000 persons 3800 persons have
died, 1910 children were born, 13000 cases of chronic diseases and 8000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general mor-
bidity of the population and to suggest improvement actions.

6. In the city with the population 500000 persons 3900 persons have
died, 2100 children were born, 14000 cases of chronic diseases and 9000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general mor-
bidity of the population and to suggest improvement actions.

7. In the city with the population 5000000 persons 120000 people
have died 20000 children were born, 600000 cases of chronic diseases and
80000 cases of acute diseases are registered for 1 year. To give the hygie-
nic estimation of birth rate, death rate, natural increase, primary and gener-
al disease of the population and to suggest improvement actions.
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8. In the city with the population 10000000 persons 15000 people
have died 1500 children were born, 85000 cases of chronic diseases and
150000 cases of acute diseases are registered for 1 year. To give the hygie-
nic estimation of birth rate, death rate, natural increase, primary and gener-
al disease of the population and to suggest improvement actions.

9. In the city with the population 80000 persons 1000 people have
died 1000 children were born, 15000 cases of chronic diseases and 45000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general dis-
ease of the population and to suggest improvement actions.

10. In the city with the population 380000 persons 700 people have
died 1300 children were born, 80000 cases of chronic diseases and 100000
cases of acute diseases are registered for 1 year. To give the hygienic esti-
mation of birth rate, death rate, natural increase, primary and general dis-
ease of the population and to suggest improvement actions.

The literature.

1.  Lecture Nel.

2. Hygiene: Tutorial / N.1. Miklis, S.I. Korikova, I.I. Burak. — Vi-
tebsk: VSMU, 2012. — P. 4-16.

11



Hyvaienic value of environment Laboratory classes No 2.

Laboratory classes Ne 2.
The topic: HYGIENIC VALUE OF ENVIRONMENT

The theme has great value for further training at clinical depart-
ments, in practical work of a doctor for hygienic diagnostic.

Aim of the Lesson: to be able to assess environment factors and to
propose actions for prevention of their adverse influence on health.

Checking Questions.

v" 1. Hygiene of environment as a science. Value of Hygiene of environ-

ment for the doctor.

v' 2. Hygienic value of physical factors of atmospheric air, water and soil.

v 3. Hygienic value of chemical factors of atmospheric air, water and soil.

v" 4. Hygienic value of biological factors of atmospheric air, water and
soil.

v" 5. Prevention of adverse influence of environment factors and pollutants
on health. Value of ecological medicine in prevention of environment
diseases.

v 6. Methods of studying and estimation of environment factors.

Multiple Choice Questions.

Choose proper answers
1. Microbiological objects of air are:
1) bacteria;
2) barmy mushrooms;
3) myecelial fungus;
4) monocelled seaweed,;
5) disputes.
2. Joint influence of environment factors are:
1) combined,;
2) compound;
3) associative;
4) simple;
5) complex.
3. Influence of magnetic storms on an organism:
1) amplifications of processes of braking in CNS;
2) increase of frequency of aggravations of psychological diseases;
3) deterioration of the general state of health;

12
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4) decrease in serviceability;
5) reduction of frequency of aggravations of cardiovascular diseases.
4. Cold action causes:
1) vasomotor spasms;
2) fever,
3) loss of skin's sensitivity;
4) swelling of fingers of hands, feet;
5) frostbiting.
5. Influence of carbonic oxide on human body:
1) nausea;
2) headache;
3) weakness;
4) respiratory depression;
5) pressure fall.
6. Ecological diseases are:
1) acrodynia;
2) illnesse of Minimat;
3) illnesse of Yusho;
4) illness of BeriBeri;
5) illnesses of itajitaj.
7. Biological factors of water sphere are:
1) oxygen mode;
2) carbon dioxide mode;
3) microorganisms;
4) plants;
5) animals.
8. The characteristic of underground sources water of the 1 class:
1) color - no more than 20° ;
2) hardness — 1,5 mg/I;
3) pH-9-12;
4) iron -3 mg/l;
5) chlorides - 500 mg/dm®.
9. Strongly mineralized water causes:
1) dehydration of an organism;
2) infrigement of acid and alkaline balance;
3) easing of intimate activity;
4) infrigement of thermoregulation;
5) appearance of endemic diseases.
10. Systematic usage of hard water by a person can lead to:
1) dyspepsia phenomena;
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2) infrigement of CNS functions;
3) urolithiasis;
4) methaemoglobinemia;
5) convulsive illnesses.
11. Water is the basic source of receipt in organism:
1) calcium;
2) potassium;
3) fluorine;
4) iodine;
5) strontium.
12. Fluorine participates in:
1) development of skeleton;
2) development of teeth;
3) stimulations of haemopoiesis;
4) stimulations of immunity;
5) development of endemic goiter.
13. At superfluous fluorine receipt in an organism the following diseases
can be:
1) caries of teeth;
2) fluorosis;
3) anaemia;
4) By, hypovitaminosis;
5) haemohromatosis.
14. Hygienic requirements to water:
1) should be colourless;
2) transparent;
3) should not to have a smell;
4) to possess of pleasant freshening taste;
5) to have a natural chemical compound.
15. Influence of carbonic oxide on a human body:
1) nausea;
2) headache;
3) weakness;
4) respiratory depression
5) pressure fall.

Laboratory Work.
> 1. Determine temperature, relative humidity, speed of air movement,
atmospheric pressure of air, smell, taste, chromaticity, turbidity of water.
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> 2. Estimate the received results.

» 3. Offer actions for prevention of adverse influence of environment fac-
tors on health.
» 4. Record the laboratory work report.

Determination of air temperature.

Equipment: thermometer TET-TS11.
Work performance:

a. the thermometer gauge is established in the investigated place;

b. the thermometer is switched on;

c. the readings at the screen of the measuring block are taken in

30 seconds;
d. the thermometer is switched off after work.
Hygienic estimation.

The received parameters of atmospheric air temperature are com-

pared with the optimum ones - 20°C (15-25°C).

Determination of relative humidity.
Equipment: hygrometer (figure 1).
Work performance:
a. the hygrometer is established in the investigated place;
b. the investigator knock on its glass by finger;
c. the arrow indications are written down.

Figure 1. Hygrometer.

Hygienic estimation.
The received parameters of relative humidity are compared with the
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optimum ones - 50 % (40-60 %).

Determination of speed of air movement.

Equipment: anemometer AII-1 (figure 2).
Work performance:

a.  the anemometer is established perpendicularly to air current di-
rection in the investigated place;

b.  the device is switched on;

c.  the readings from the screen of measuring block are taken in 30

seconds.

Figure 2. Anemometer AII-1.

Hygienic estimation.
The received parameters of speeds of air movement are compared
with the optimum ones - 2.5 m/s (1-4 m/s).

Determination of atmospheric pressure.
Equipment: barometer-aneroid.
Work performance:
a. the barometer is established in the investigated place;
b. the investigator knock on its glass by finger;
c. the arrow indications are written down.

Hygienic estimation.
The received parameters of atmospheric pressure are compared
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with the optimum ones - 760 mm hg (740-780 mm hg).

Determination of water smell.

Equipment: conical flask, hotplate, hour glass.
Work performance:

a. the sampling of water is carried out in flask, closed with plug,
shook up and smell is analyzed with the opened plug;

b. for strengthening of the smell 100 sm® of investigated water is
poured in flask, cover with hour glass, warm up it up to 50-60°C;

c. the flask is removed, water is shook up, hour glass is removed;

d. the character (chemist's, earthy, chloral, etc.) and intensity of smell
are defined on the five-point system:

- there is no smell - 0 points;

- very weak, found out by the habitual observer - 1 point;

- weak, found out at the reference of attention on it - 2 points;

- appreciable, causing the disapproving responses - 3 points;

- distinct, sometimes causing refusal of drink - 4 points;

- very strong, water is not suitable for drink - 5 points.

Hygienic estimation.
The smell of water should not exceed 2 points for the centralized sources
and 2 - 3 points - for decentralized.

Determination of water taste.

Equipment: chemical glasses.
Work performance:

a. the water is taken in a mouth in the small portions, hold in a mouth
In some seconds and taste is defined, not swallowing it;

b. the characteristic of taste is described according to sensation as
salty, bitter, sweet, sour;

c. after-taste are characterized as fish, metal, chlorine, etc.

d. intensity of taste and after-taste are estimated on the five-point
system:

- there is no smack - 0 points;

- very weak - 1 point;

- weak - 2 points;

- appreciable - 3 points;

- distinct - 4 points;

- very strong - 5 points.

Taste of obviously harmless water is defined during the moment
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of the sampling of water. In case of suspicion on pollution definition of
taste is made in the boiled and cooled water.

Hygienic estimation.
Potable water should have pleasant fresh taste.
Intensity of taste and after-taste of water should not exceed 2 points
for the centralized sources and 2 - 3 points - for decentralized.

Determination of water chromaticity.

Equipment: photo and electro colorimeter (PhEC), membrane filter,
conical flasks, distilled water.
Work performance:

a. the researched water is filtered through the membrane filter;

b. 5-10 ml is poured in the dish and seen with dark blue lightfilter;

c. chromaticity of test is estimated on the diagram.

The control is distilled water.

Hygienic estimation.
Chromaticity should not exceed 20° for the centralized sources and
30° - for decentralized.

Determination of water turbidity.
Equipment: PhEC, chemical glasses, distilled water.
Work performance:
a. the researched water is well shook up;
b. 5-10 ml is poured in the dish and seen with green lightfilter.
The control is distilled water.

Hygienic estimation.
Turbidity should not exceed 1.5 mg/dm® for the centralized sources
and 2 mg/dm? - for decentralized.

Solve a problem, estimate the obtained data and request actions
for their improvement

Situational Task.
In the settlement air temperature is +29°C, relative humidity is 80 %,
speed of air movement is 0.1 m/s, atmospheric pressure is 730 mm hg. Es-
timate the physical factors of atmospheric air and offer actions for
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the prevention of their adverse influence on a person.
The algorithm of task’s solution:

The physical parameters of atmospheric air mismatch hygienic re-
quirements: air temperature in the settlement exceeds optimum (optimum
is 20°C), relative humidity is also above optimum (optimum is 50 %),
speed of air movement is considerably below optimum (optimum is 2.5
m/s), atmospheric pressure is below optimum (optimum is 760 mm hg).
The combination of high temperature, high relative humidity and low
speed of air movement can lead to a hyperthermia, low level of atmospher-
ic pressure leads to decrease of partial tension of oxygen in blood and to
occurrence of pains in heart, joints etc.

It is possible to stop an adverse influence of microclimate by the
usage of rational clothes, balanced diet and drinking mode, usage of green
tea, optimization of modes of work and rest.

1. In the city air temperature is + 27°C, relative humidity is 76 %,
speed of air movement is 0.2 m/s, atmospheric pressure is 733 mm hg. Es-
timate the physical factors of atmospheric air and offer actions for the pre-
vention of their adverse influence on a person.

2. In the city air temperature is +26°C, relative humidity is 60 % and
speed of air movement is 2.5 m/s. Estimate the physical factors of atmos-
pheric air and offer actions for the prevention of their adverse influence on
a person.

3. In the city air temperature is +30°C, relative humidity is 80 %,
speed of air movement is 0.7 m/s. Estimate the physical factors of atmos-
pheric air and offer actions for the prevention of their adverse influence on
a person.

4.1In the atmospheric air daily average concentration of nitrogen
oxide is 0.15 mg/m®, sulphurous gas is 5 mg/m®. Estimate the ecological
conditions of atmospheric air and offer optimization actions.

5. In air of the city daily average concentration of nitrogen dioxide is
0.2 mg/m® and nitrogen oxide is 0.25 mg/m®. Estimate the ecological con-
ditions of atmospheric air and offer optimization actions.

6. In atmospheric air of the city maximum single concentration of
carbonic oxide is 10 mg/m®, nitrogen dioxide is 4 mg/m°. Estimate the eco-
logical conditions of atmospheric air and offer optimization actions.

7. Water in the artesian chink (1 class) has 30° of color, 3 mg/dm? of
turbidity, 1006 microbe number, 4 coli-index, 450 mg/dm?® of chlorides,
480 mg/dm® of sulfates. Estimate the source of water supply and offer ac-
tions of water quality improvement and protection from pollution.
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8. Water in the river (water source of the 2 class) has 4 points smell,
350 of color; 2.5 mg/dm?® of turbidity, 12 coli-index. Estimate the source of
water supply and offer actions of water quality improvement and protec-
tion from pollution.

9. In ground of the city 15 mg/kg of formaldehyde, 160 mg/kg of ni-
trates are revealed. Estimate the condition of ground and offer improve-
ment actions.

10. In ground of the city content of nitrates is 120 mg/kg, arsenic is 2
mg/kg, helminthes eggs is 150 per kg of ground. Estimate the ground con-
dition and offer actions on its improvement.

The literature.

1. Lecture Ne 2.

2. Hygiene: Tutorial / N.I. Miklis, S.I. Korikova, I.I. Burak. — Vi-
tebsk: VSMU, 2012. — P.17-27.
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Laboratory classes Ne 3.
The topic: HYGIENIC VALUE OF ENVIRONMENT POLLUTION

The theme has great value for further training at clinical department,
in practical work of a doctor for hygienic diagnostic.
Aim of the Lesson: to be able to assess environment pollutants and
to propose actions for prevention of their adverse influence on health.
Checking Questions.
v" 1. Environmental pollution and its hygienic value. Medical problems of
pollution,
v' 2. Hygienic value of air pollution.
v" 3. Hygienic value of water pollution.
v' 4, Hygienic value of soil pollution.
v 5. Prevention of adverse influence of environment pollution on health.
Environmental protection from pollution.
v" 6. Methods of studying and estimation of environment pollutants.

Multiple Choice Questions.

Choose proper answers

1. Sources of water pollution are:

1) household objects;
2)industrial enterprises;
3) municipal objects;
4)agriculture enterprises;
5)sailing charter.

2. Biological pollution of water can cause at a person:
1) intestinal infections;
2)virus diseases;
3)anthropozoonosis;

4) protozoonosis;
5)civilization illnesses.

3. Prevention of endemic diseases includes:
1)addition of the necessary elements to water;
2)addition of the necessary elements in food;

3) usage of vitamin and mineral additives;

4)processing of waters with the purpose of removal of surplus of mi-
crocells;

5)fluorination of waters.
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4.

Methods of water quality improvement are:
1) treating;

2) cleaning;

3) disinfecting;

4) purification;

5) special methods of processing.
Environmental contamination is a risk factor:
1) infringement of bodies and systems functions;
2)occurrence of acute and chronic poisonings;
3)disease increase;

4)development of the remote consequences;
5) high state of health.

Forms of pollution are:

1) air pollution;

2) littering;

3) car pollution;

4) noise pollution;

5) body pollution.

A pollutant is a waste material that pollutes:
1)air;

2)dwellings;

3) water;

4) hospitals;

5)soil.

Pollutants on origin are classified into:

1) chemical nature;

2) mechanical nature;

3) physical nature;

4)biological nature;

5) physiological nature.

Sources of pollution of natural origin are:

1) space dust;

2) fires;

3) weakness;

4) soil dust;

5) pressure fall.

10. Sources of pollution of anthropogenous origin are:

1) industrial enterprises;
2) household objects;
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11.

12.

13.

14,

15.

3) evaporations from water;

4) agricultural enterprises;

5) volcanic.

Atmospheres pollutants of chemical nature are:

1) carbonic gas;

2) solar radiation;

3) nitrogen;

4) ionising radiation;

5) ammonia.

Protection actions from pollution are:

1) technical;

2) sanitary;

3) legislative;

4) organizational;

5) treatment and preventive.

Sources of water pollution are:

1) household objects;

2) industrial enterprises;

3) municipal objects;

4) agriculture enterprises;

5) sailing charter.

Biological pollution of water can cause at a person:

1) intestinal infections;

2) virus diseases;

3) anthropozoonosis;

4) protozoonosis;

5) illnesses of a civilization.

Biogeochemical provinces are:

1) areas where insufficient content of variety of chemical elements in
soil or water is marked;

2) areas where superfluous content of variety of chemical elements in
soil or water is marked;

3) biogeochemical endemias;

4) areas where metabolism infringements are revealed;

5) areas where endemic goiter is marked.

Laboratory Work.

» 1. Determine the nitrites content in water, methemoglobin in blood and

interrelation between them.
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» 2. Estimate the received results.

» 3. Offer actions for prevention of adverse influence of water chemical
factors on health.

» 4. Record the laboratory work report.

Determination of nitrites content in water.

Equipment: Photo and electro colorimeter (PhEC) (figure 3), test tubes,
pipettes, conical flasks.
Reactants: Greese reactant, distilled water.

Work performance:

a. 10 ml of the investigated water is taken;

b. 0.5 ml of Greese reactant is added,;

c. measurement of solution's optical density with green optical filter
Ne6 of PhEC is spent in 10 min. The control is distilled water.

d. nitrites content in the investigated water is determined by the cali-
brating graph.

Figure 3. Photo and electro colorimeter.

Hygienic estimation.
Nitrites content in water should be no more than 3.3 mg/dm®.

Determination of interrelation between nitrites contents
and methemoglobinemia.
The nitrites contents and methemoglobinemia is defined on the corre-
lation factor. To calculate the correlation factor of Pirson's the following
formula is used:
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>(d, -d,)

JXdZ-Xd?

where x and y — are signs between which correlation is defined,;

dx and d, — are deviations of everyone variant from the average size
calculated among the signs x and y;

> —isasignsum,.

r =

Hygienic estimation.
Estimation of adverse influence of nitrites in water on health is made
by revealing of character of correlation between nitrites content in water
and methemoglobinemia signs.

Force of correlation / Cha- direct (+) inverse (-)
racter of correlation
Full +1 -1
Strong +1...+0,7 -1...-0,7
Average +0,7...+0,3 -0,7 ... -0,3
Weak +0,3...0 -03...0
No 0 0

Solve a problem, estimate the obtained data and request actions
for their improvement

Situational Task.

In atmospheric air of the city concentration of carbon oxide is 7
mg/m?®, inorganic dust containing 75 % of silicon dioxide is 0.25 mg/m®.
Estimate the air environment and offer actions for protection of atmospher-
ic air from pollution.

The algorithm of task’s solution:

The atmospheric air mismatches hygienic requirements: concentra-
tion of carbon oxide (MPC is 5 mg/m®) and concentration of inorganic dust
(MPC is 0.15 mg/m®) are higher than MPC.

For protection of air environment it is necessary to use the following
actions: technological - introduce of closed technological processes and
clearing of raw materials of impurity; planning - inhabited zones should be
projected far from an industrial zone taking into account wind rose, im-
prove gardening of sanitary-protective zones of enterprises and inhabited
zones; sanitary-engineering - adjust clearing of emissions in atmosphere by
filters, cyclones; organizational - enterprises should make emissions into
atmosphere at various time of day, perform monitoring, organize prophy-
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lactic and medical examinations of persons which are influenced by the
polluted air.

1. In atmospheric air of the city concentration of sulphurous gas is 3
mg/m°, nitrogen oxide is 0.1 mg/m®. Estimate the air environment and of-
fer actions for protection of atmospheric air from pollution.

2. In atmospheric air of the city concentration of nitrogen oxide is 0.3
mg/m?®, nitrogen dioxide is 0.1 mg/m®. Estimate the air environment and
offer actions for protection of atmospheric air from pollution.

3. In atmospheric air of the city concentration of sulphurous gas is
0.3 mg/m®, nitrogen oxide is 0.1 mg/m°, nitrogen dioxide is 0.2 mg/m®. Es-
timate the air environment and offer actions for protection of atmospheric
air from pollution.

4. The river water (superficial source of the 1 class) contents 5 points
taste and smell, 50° of coloring, 10 mg/dm?® of turbidity, 600 mg/dm?® of
chlorides, 610 mg/dm® of sulphates, 75 mg/dm? of nitrates, 0.5 mg/dm?® of
ammonia, 500 CFU/dm?® of E. coli. Estimate the water environment and of-
fer actions for protection from pollution.

5. The river water (superficial source of the 1 class) contents 4
points taste and smell, 40° of coloring, 5 mg/dm?® of turbidity, 400 mg/dm?®
of chlorides, 600 mg/dm® of sulphates, 45 mg/dm? of nitrates, 0.01 mg/dm®
of ammonia, 100 CFU/dm® of E. coli. Estimate the water environment and
offer actions for protection from pollution.

6. The artesian water (underground source of the 1 class) contents 3
points taste and smell, 30° of coloring, 6 mg/dm?® of turbidity, 640 mg/dm?®
of chlorides, 810 mg/dm?® of sulphates, 55 mg/dm? of nitrates, 0.05 mg/dm®
of ammonia, 200 CFU/dm® of E. coli. Estimate the water environment and
offer actions for protection from pollution.

7. The river water (superficial source of the 2 class) has 40° of color-
ing, 30 mg/dm?® of turbidity, 0.3 mg/dm® of iron, 0.2 mg/dm® of manganese,
9 mg/dm® of oxidability. Estimate the water environment and offer actions
for protection from pollution.

8. In the city soil it is revealed 6 mg/kg of arsenic, 120 helminthes
eggs per kg of ground. Estimate the soil environment and offer actions for
protection from pollution.

9. In the city soil it is revealed 4 mg/kg of arsenic, 94 helminthes
eggs per kg of ground. Estimate the soil environment and offer actions for
protection from pollution.

10. In the city soil it is revealed 9 mg/kg of formaldehyde, 6 mg/kg
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of arsenic, 10 helminthes eggs per kg of ground. Estimate the soil envi-
ronment and offer actions for protection from pollution.

The literature.

1. Lecture Ne 2.

2. Hygiene: Tutorial / N.I. Miklis, S.I. Korikova, I.l. Burak. — Vi-
tebsk: VSMU, 2012. - P. 27-33.
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Laboratory classes Ne 4.
The topic:. HYGIENIC CHARACTERISTIC OF
POPULATED AREAS

The theme has great value for further training at clinical depart-
ments, in practical work of a doctor for the effective improvement of popu-
lation health and prevention of diseases.

Aim of the Lesson: to be able to assess the city planning and placing
and to propose preventive actions.

Checking Questions.

v 1. Planning of populated areas recently.

v 2. Urbanization and its hygienic value. Ecological and medical prob-
lems of populated areas pollution.

v" 3. Hygienic requirements to choice of the territory for building of popu-
lated areas. Functional zoning of a city.

v" 4. Hygienic requirements to planning and building of residential settle-
ments and microdistricts.

v' 5. Features of lay-out of rural populated areas.

v 6. Methods of studying and estimation of populated areas.

Multiple Choice Questions.

Choose proper answers
1. Adverse consequences of urbanization are:
1) increase of chemical, physical, psychological and information load-
ing on person;
2) high population density, overpopulation;
3) good conditions for people’s health;
4) insufficient housing;
5) changes in all environmental components such as atmosphere, wa-
ter, soil, flora, fauna, climate.
2. Air pollution in a city leads to:
1) decrease of air transparency;
2) active growing of green plantings;
3) reduction of natural illumination;
4) fog increase;
5) formation of «toxic fogs».
3. Requirements to choice of territory for building of populated area:
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1) territory should not be swamped and flooded by rivers, lakes, rain
and melt waters;
2) area should be dry, sandy or sabulous, pure, safe;
3) the proper level of subsoil waters is 1.0 m from earth surface and
0.3 m and more from foundation base;
4) the proper level of subsoil waters is 1.5 m from earth surface and
0.5 m and more from foundation base;
5) far from sources of noise and environmental contamination, rail-
ways, airports, high-speed highways.
4. Groups of populated areas depending on a population:
1) small;
2) largest;
3) large;
4) big;
5) average.
5. City-formation factors are:
1) industrial and agricultural enterprises;
2) warehouses and bases of logistics;
3) enterprise and establishment of external transport;
4) construction organizations;
5) research and cultural establishments.
6. A city population groups are:
1) city-formation;
2) usefull;
3) serving;
4) industrial,
5) not amateur.
7. ltis forbidden to build a city on the area of:
1) forest;
2) dump;
3) cemetery;
4) burial ground for animal refuse;
5) sanitary disposal field.
8. Functional zones of city territory are:
1) residential;
2) industrial;
3) landscape recreational,
4) administrative;
5) green.
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9. Hyagienic value of green plantings for populated area:
1) reduce dust content of air and reduce its gassed condition;
2) improve microclimate of territories and premises;
3) enrich air with oxygen;
4) render phytoncidal and wind shelter action;
5) reduce noise.
10. A microdistrict includes:
1) residential buildings;
2) preschool centers, schools;
3) drugstores;
4) green area with platforms for populations' rest, employment by
physical culture and sports;
5) garages and parking for individual transport.
11. Systems of microdistrict built-up are:
1) continuous;
2) closed;
3) ordinary;
4) complex;
5) line.
12. Features of planning and building of village places are:
1) building density should not exceed 5-6 %;
2) should be placed near the highway;
3) population 20-25 persons on 1 hectare (400-500 m* for 1 person):
4) area for village building is chosen on plane, not flood territory, on
sandy or loamy soil;
5) area should not be crossed with highway or railroad track.
13. Functional zones of village are:
1) inhabited,
2) usefull;
3) green;
4) industrial;
5) landscape.
14. Sanitary-protective zone in village is:
1) 100-300 m;
2) 500-1000 m;
3) 50-1000 m;
4) 10-30 m;
5) 1000-5000 m.
15. Specificity of planning and accomplishment of villages is:
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1) presence of private plots and premises for cattle and bird;

2) low-rise buildings;

3) compact building facilitates;

4) absence of waterpipe, water drain, central heating, gasification;
5) favorable condition of air environment.

Laboratory Work.
» 1. Lead examination of the city’s general plan.
» 2. Estimate the received results.
» 3. Offer actions for improvement.
» 4. Record the laboratory work report.
Hygienic examination of city’s general plan.
Equipment: general plan of the city (figure 4), ruler, microcalculator.
Work performance:
a. the following items are found out from general plan of the city:
e the area of the city territory,
e sufficiency of the city territory for residents;
e gardening degree;
e city zones (presence of residential, industrial, landscape-
recreational and green zones);
e sufficiency of sanitary-protective zones between industrial enter
prises and residential zone;
e distance from railway lines, road network;
e planning of residential zone (presence and building of microdis -
tricts, quarters, gardening, accomplishment).

|y

2

Figure 4. General plan of Vitebsk.
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Hygienic estimation.
The received results are compared with the requirements of SanNaR
2.07.01-89 «Town-planning. Planning and building of city and rural set-
tlements».

Solve a problem, estimate the obtained data and request actions

for their improvement
Situational Task.

The territory with sandy soil, 25° bias of the land lay, 1 m level of
standing of subsoil waters, predominance of northeast wind was chosen for
the settlement building. Upstream the river there is a large factory of the 1
class on the distance of 0.5 km. Estimate the territory of planned settlement
and offer actions for a rational choice of territory.

The algorithm of task’s solution:

The bias of the land lay exceeds the proper one (normal is 10-20°),
level of standing of subsoil waters is lower (normal is 1.5 m), predomin-
ance of wind is unfavorable. The large factory is situated upstream the riv-
er (should be downstream the river). Sanitary-protective zone of the enter-
prise of the 1 class is not sufficient (normal is 1000 m). The territory is not
suitable for the settlement building.

It is necessary to choose the territory corresponding the hygienic re-
quirements.

1. In the city there are residential, industrial and green zones. The
size of the residential zone is 9 m* per 1 person. In the industrial zone the
enterprise of the 1 class is constructed. The distance from the enterprise to
the residential zone is 950 m. Sanitary-protective zone is planted with trees
and shrubs on 38 %. Estimate the zoning of the city territory and offer ac-
tions for its improvement.

2. The territory with sandy soil, 25° bias of land lay, 1 m level of
standing of subsoil waters, predominance of northeast wind was chosen for
the settlement building. Upstream the river there is a large factory of the 1
class on the distance of 5 km. Estimate the territory of planned settlement
and offer actions for a rational choice of territory.

3. The territory with sandy soil, 20° bias of the land lay, 0,5 m level
of standing of subsoil waters, predominance of north wind, without green
massive was chosen for the settlement building. Taking into account the
lay of land freshet and rain waters of the river comes the planned settle-
ment territory. Estimate the territory of planned settlement and offer ac-
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tions for a rational choice of territory.

4. The territory with clay soil, 5° bias of the land lay, 1 m level of
standing of subsoil waters, predominance of north wind, without green
massive was chosen for the settlement building. Taking into account the
lay of land freshet and rain waters of the river comes the planned settle-
ment territory. Estimate the territory of planned settlement and offer ac-
tions for a rational choice of territory.

5. The territory with sandy soil, 25° bias of the land lay, 1,5 m level
of standing of subsoil waters, predominance of northwest wind, without
green massive was chosen for the settlement building. Upstream the river
there is a large factory of the 2 class on the distance of 2 km. Estimate the
territory of planned settlement and offer actions for a rational choice of ter-
ritory.

6. The territory with sandy soil, 2° bias of the land lay, 2 m level of
standing of subsoil waters, predominance of north wind, without green
massive was chosen for the settlement building. Upstream the river there is
a large factory of the 3 class on the distance of 2,5 km. Estimate the territo-
ry of planned settlement and offer actions for a rational choice of territory.

7. In the city there are residential, industrial and green zones. The
size of the residential zone is 5 m? per 1 person. In the industrial zone the
enterprise of the 1 class is constructed. The distance from the enterprise to
the residential zone is 500 m. Sanitary-protective zone is planted with trees
and shrubs on 20 %. Estimate the zoning of the city territory and offer ac-
tions for its improvement

8. The territory with sandy soil, 2° bias of the land lay, 3,5 m level of
standing of subsoil waters, predominance of northwest wind, without green
massive was chosen for construction of the city territory. Upstream the riv-
er there is a large factory of the 3 class on the distance of 200 m. Estimate
the territory of planned settlement and offer actions for a rational choice of
territory.

9. The territory with sandy soil, 30° bias of the land lay, 3,5 m level
of standing of subsoil waters, predominance of northwest wind, without
green massive was chosen for construction of the city territory. Taking into
account the lay of land freshet and rain waters of the river comes the
planned settlement territory. Estimate the territory of planned settlement
and offer actions for a rational choice of territory.

10. The territory with clay soil, 10° bias of the land lay, 2 m level of
standing of subsoil waters, predominance of north wind was chosen for
construction of the rural settlement. The planned density of building is 15
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%, population is 50 persons per 1 hectare. The sanitary-protective zone be-
tween inhabited and industrial zones makes 50 m. Close to the residential
zone the repair shops and poultry-farming farm are planned. Estimate the
territory of planned settlement and offer actions for a rational choice of ter-
ritory.

The literature.
1. Lecture Ne 3.
2. Hygiene: Tutorial / N.I. Miklis, S.I. Korikova, I.I. Burak. — Vi-
tebsk: VSMU, 2012. - P. 33-41.

34



Hyaienic characteristic of dwelling Laboratory classes Ne 5.

Laboratory classes Ne S.
The topic: HYGIENIC CHARACTERISTIC OF DWELLING

The theme has great value for further training at clinical department,
in practical work of a doctor for the effective improvement of population
health and prevention of diseases.

Aim of the Lesson: to be able to assess the living conditions and to
propose actions for prevention of their adverse influence on health.

Checking Questions.
v" 1. Hygienic requirements to choice of the ground area for building of
dwelling and building materials.
v' 2. Hygienic requirements to internal planning of dwelling.
v’ 3. Hygienic requirements to sanitary-technical accomplishment, equip-
ment and maintenance of dwelling. Ecological-medical value of internal
environment of dwelling.
v" 4. Hygienic requirements to microclimate of dwelling. The prevention
of overheat and dampness in dwelling.
v' 5. Features of planning, sanitary-technical accomplishment, equipment
and maintenance of hostels.
v 6. Methods of studying and estimation of dwelling.

Multiple Choice Questions.

Choose proper answers
1. The hygienic requirements to dwelling are:
1) providing of psychological and information loading on person;
2) optimum microclimate;
3) good conditions for smoke;
4) favorable conditions for housekeeping, rest, dream, family, educa-
tion of children;
5) rational natural and artificial illumination.
2. The hygienic requirements to dwelling are:
1) decrease of air transparency;
2) favorable condition of the air environment;
3) reduction of natural illumination;
4) optimum microclimate;
5) favorable spatial parameters.
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3. Building of one-apartment one- and two-storeyed houses creates:
1) good aeration;
2) gases pollution;
3) low population density;
4) favorable microclimate;
5) good insolation.
4. Hygienic requirements to territory of apartment houses:
1) area of building is no more than 35 %;
2) area of building is no more than 25 %;
3) soil should be dry polluted,;
4) level of standing of subsoil waters is 1 m from earth surface or 0.2 m
from foundation level;
5) gardening is not less than 20-35 %.
5. An apartment structure is:
1)subsidiary premises;
2)archive;
3)inhabited premises;
4) department;
5)open premises.
6. Inhabited premises of apartment includes:
1) children's room;
2) hall;
3) bedroom;
4)kitchen;
5) office.
7. Subsidiary premises of apartment includes:
1)dining room;
2) kitchen;
3) bathing;
4) lobby-hall;
5) office.
8. Opened premises of apartment includes:
1) loggias;
2) balconies;
3)kitchen;
4) lobby-hall;
5)verandahs.
9. Sanitary-technical accomplishment of dwelling provides:
1) water supply;
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2)clearing from liquid and firm garbage;

3)illumination;

4) heating;

5)ventilation.
10. Indicators of natural illumination in apartment are:

1) light factor is 1/7-1/8;

2) angle of light incidence is not less 27°;

3) angle of light incidence is not less 17°;

4) aperture corner is not less 5°;

5) factor of natural illumination is not less than 0.5 %.
11. Indicators of air cleanliness in apartment are:

1) content of carbon dioxide is 0.05 %;

2) oxidability of air is 4 mg/m®;

3) general microbic dissemination is 2000 CFU/m*;

4) housing smells;

5) content of hemolytic streptococcuses is 10 CFU/m®.
12. Indicators of dwelling microclimate are:

1) temperature is 18-24°;

2) oxidability of air is 4 mg/m®;

3) relative humidity is 30-60 %;

4) speed of air movement is no more than 0.3 m/s;

5) content of hemolytic streptococcuses is 10 CFU/m®.
13. Dwelling microclimate must be:

1) overheat;

2) overcold;

3) comfortable;

4) discomfortable;

5) optimum.
14. Features of hostel’s planning are:

1) big quantity of beds;

2) presence of isolator (1 bed per 40 living persons);

3) underestimated floor space per 1 person;

4)presence of reading rooms, rooms of day stay and other premises of

the general using;

5)availability of wardrobe, kitchens, still-rooms, pantries for storage

of personal things, lavatories, washing room.
15. Parameters of living rooms of hostels are:

1)width — 2.2 m;

2)height — 2.5 m;
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3)depth - 6 m;
4)floor area - 6 m*;
5)exhaust ventilation for kitchens - 60-90 m*/h on 1 m? area.

Laboratory Work.
> 1. Determine temperature regimen, cooling ability of air, equivalent ef-
fective temperature of dwelling.
» 2. Estimate the received results.
» 3. Offer actions for improvement of dwelling microclimate.
» 4. Record the laboratory work report.

Determination of temperature regimen.

Equipment: electric thermometer (figure 5).
Work performance:

a. thermometer is established in the investigated place;

b.thermometer is switched on and readings from the screen of the
measuring block are taken in 3 min on distance 0,1-1-1,5 m from floor, on
0,1 m from external and internal walls, in corners and in the centre of the
premise;

c. three readings are read in each point of the investigated place in 3-
5 min and average temperature and temperature differences on a vertical
and a horizontal are counted;

d. thermometer is switched off after work.

Figure 5. Electric thermometer.

Hygienic estimation.
Temperature during the cold and transitive periods of year must be
18-22°C, differences - 1-2.5°C on a vertical and a horizontal in dwelling.
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Determination of air cooling ability.
Equipment: spherical catathermometer (figure 6), hotplate, conical flask
with water.
Work performance:

a. the tank of spherical catathermometer is heated up in water at the
temperature 70-80°C until spirit will not fill the half of top expansion of
capillary;

b. the device is wiped and placed on a workplace in suspended con-
dition;

c. the time while spirit column is falling from 38 to 35°C is noted on
a stop watch;

d. the size of air cooling ability is calculated under the formula:

H=F/t,

where H - cooling ability of air, mkal/sm®s;

F - the device factor;

t — the time of the device cooling, s.

:

A

Figure 6. Spherical catathermometer.

-4

Hygienic estimation.
Cooling ability of air must be 5.5 -7 mkal/sm’s in dwelling.

Determination of equivalent effective temperature.
Equipment: aspiration psychrometer (figure 7), spherical catathermometer,
hotplate, nomogram, psychrometer pipette, conical flask with water.
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Work performance:

a. the rag on the damp thermometer of the aspiration psychrometer
IS moistened;

b. clockwork is started;
the device is suspended on stand in the investigated place;
the readings of damp and dry thermometers are taken in 3-5 min;
the cooling ability of air is determined;
the following formula is used for determination of speed of air

movement less than 1 m/s:
V = {(H/Q-0.2) / 0.4},

where V - speed of air, m/s;

H - cooling ability of air, mkal/sm?s;

Q - difference between average temperature of catathermometer

(36.5°C) and air temperature;

0.2 and 0.4 - empirical factors.

g. the point of crossing of dry temperature, damp temperature and
speed of air movement is found at nomogram by means of ruler and EET is
defined.

—~® Qoo

Figure 7. Aspiration psychrometer.

Hygienic estimation.

Equivalent effective temperature must be 17.2-21.7°C (it is the com-
fort zone which is marked at optimum health state of 50 % of people in the
premise). EET 18.1-18.9° it is comfort line which is marked at optimum
health state of all people in the premise.
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Solve a problem, estimate the obtained data and request actions
for their improvement

Situational Task.

In the living room of student's hostel on area of 20 m* 6 persons live.
Factor of natural light exposure is 0.3 %, light factor is 1:10, combined ar-
tificial illumination by incandescent lamp is 60 lux, air temperature is
23°C, relative humidity is 80 %, speed of air movement is 0.6 m/s. Damp
cleaning of the premise is made once per week. Estimate the residing con-
ditions in the hostel and offer improvement actions.

The algorithm of task’s solution:

The residing conditions in the hostel mismatch to hygienic require-
ments: the hostel living room is overpopulated (2-3 persons, 6 m? per one
person must be in the living room), factor of natural light exposure is unde-
restimated (normal is 0,5 %), light factor is underestimated (normal is 1:8),
combined artificial light exposure is underestimated (normal is 75 lux), air
temperature is raised (normal is 18°C), relative humidity is raised (normal
Is 40-60 %), speed of air movement is raised (normal is 0,1-0,2 m/s).
Damp cleaning is spent very seldom.

It is necessary to reduce the quantity of people living in the room, to
improve natural and artificial illumination (due to increase of window
apertures area, quantity and capacities of fixtures) to normalize the micro-
climate (due to rational system of heating).

1. There are the following parameters in the projected apartment
house: 7 m® area per 1 person, 2.3 m height from floor to ceiling, 7 m depth
of rooms, less than 7 m*area of premises. Bathrooms and toilets are placed
over living rooms and kitchens. Estimate the apartment's planning and of-
fer improving actions.

2. There are the following parameters in the projected apartment
house: 1:10 light factor, 2 % natural illumination factor, 20° angle of light
incidence, 2° aperture angle. Estimate the illumination and offer actions for
its improvement.

3. There are the following parameters in the projected apartment
house: 1:12 light factor, 0.3 % natural illumination factor, 25° angle of
light incidence, 2° aperture angle. Estimate the illumination and offer ac-
tions for its improvement.
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4. The territory with 2 m level of standing of subsoil waters, 50 %
building area, 10 % gardening area was chosen for apartment house's
building. Sound insulation between rooms makes 30 dB, kitchen is con-
nected by the general corridor to the living room. Estimate the placing and
planning of the apartment house.

5. There are the following parameters in the dwelling: 28°C air tem-
perature, 75 % relative humidity, 0.4 m/s speed of air movement, 4
mkalsm?/s cooling ability of air. Estimate the dwelling microclimate and
offer improvement actions.

6. In the living room of student's hostel for area of 18 m* 4 students
live. Hostel living rooms are grouped. There is a kitchen and rooms for
employment and rest. The area of premise for employment is 0.15 m? per 1
person, factor of natural light exposure is 1 %, light factor is 1:7, artificial
light exposure is 80 lux. Estimate the residing conditions in the hostel and
offer improvement actions.

7. In the living room of worker's hostel for area of 15 m* 3 workers
live. Hostel living rooms are grouped. Each group of rooms is adjoined by
the lavatory, there is a kitchen. Rooms for employment and rest are not or-
ganized. Air temperature is 16°C, relative humidity is 75 %, speed of air
movement is 0.1 m/s in premises. Estimate the residing conditions in the
hostel and offer improvement actions.

8. The student's hostel for 200 persons is located on the 3000 m?
ground area. Territory is not arranged well and not planted with trees and
shrubs. In the living room on area of 18 m® 3 students live. Estimate the re-
siding conditions in the hostel and offer improvement actions.

9. In the living room of student's hostel for area of 25 m* 5 students
live. Hostel living rooms are not grouped. There are lavatories (lavatories,
shower and washstands) and rooms for employment. The area of premise
for employment is 0.3 m? per 1 student. Estimate the residing conditions in
the hostel and offer improvement.

10. The area of hostel's living room is 5 m® per 1 person, in the
room 5 students live. There is a bathroom (toilet, shower). The kitchen is
separately from the room. Estimate the residing conditions and offer im-
provement actions.

The literature,
1. Lecture Ne 3.
2. Hygiene: Tutorial / N.l. Miklis, S.I. Korikova, I.I. Burak. — Vi-
tebsk: VSMU, 2012. — P.41-46.
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Laboratory classes Ne 6.
The topic: HYGIENIC CHARACTERISTIC
OF BALANCED DIET

The theme has great value for further training at clinical departments,
in practical work of a doctor for prevention of malnutrition.
Aim of the Lesson: to be able to assess nutritional status and to pro-
pose actions for its optimization.

Checking Questions.
v" 1. Hygienic value of nutrition. Hygiene of nutrition.
v’ 2. Interrelation of foodstuffs and pharmaceutical drugs.
v' 3. Balanced diet laws.
v’ 4. Features of nutrition recently. Nutrition in adverse ecological condi-
tions.
v" 5. Hygienic characteristic of food status.
v" 6. Methods of studying and estimation of food status.

Multiple Choice Questions.

Choose proper answers
1. Features of modern nutrition are:
1) thermal processing of food;
2) clearing of nutrients;
3) mixture of animal and vegetative food;
4) presence of spices and artificial additives in food,
5)using of crude meat.
2. Balanced diet laws are:
1)the law of food adequacy;
2)the law of food equation;
3)the law of food safety;
4)the law of food understanding;
5)the law of food value.
3. Consequences of refined products usage are:
1) fall of thyroid gland and adrenal glands functions;
2) provision of contraction of muscles including cardiac muscle;
3)disease of metabolism;
4) cardiovascular, digestive, nervous diseases;
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5)overconsumption of the cleared sugar leads to asthenia, depressions,
obesity.

4. Features of thermally processed food:
1) food structure is broken;
2) proteins, vitamins and enzymes are destroyed,;
3) provision of substance for the replacement of dead tissue;
4) mineral substances are washed away;
5) bactericidal and antiinflammatory properties of food are lost.
5. The law of food adequacy includes:
1) power adequacy;
2) mental adequacy;
3) enzymatic adequacy;
4) biorhythmic adequacy;
5) plastic adequacy.
6. The main types of food status are:
1) optimum;
2) artificial;
3) average;
4) superfluous;
5) insufficient.
7. Foods are classified according to their functions:
1) protective;
2) dietetic;
3)energy producing;
4) perfect;
5)body building.
8. Classification of nutraceuticals are:
1) perfect foods;
2)dietary supplements;
3) medical foods;
4)functional foods;
5) farmaceuticals.
9. Food additives are the legally permitted substances added to food to im-
prove its:
1) appearance;
2) flavor;
3) colour;
4) nutritive value;
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5) storage property.
10. Types of nutrition are:
1) balanced;
2) combined;
3) artificial;
4) preventive;
5) therapeutic.
11. Preventive nutrition:
1) is aimed for occupational diseases prevention;
2)is intended for people at risk in order to prevent non-specific nature
of the disease;
3)is intended for healthy people and aimed for nutrition-related diseas-
es prevention;
4)is satisfied the energy and plastic human needs;
5)is intended for patients with chronic diseases.
12. Types of insufficient food status are:
1) insufficient defective;
2) insufficient compensated;
3) insufficient premorbid,
4)insufficient morbid;
5) insufficient subcompensated.
13. Optimum status is formed at:
1) most people with a balanced diet;
2) people with favorable heredity;
3) people who observe the rules of healthy lifestyle;
4)under the influence of special diets in certain professions;
5) people with excess body weight.
14. Methods for determination of energy expenditure of the body are:
1) direct calorimetry;
2) indirect calorimetry;
3) nutritional calorimetry;
4) chronometer and table method;
5) analysis of the menu-layout.
15. Medical nutrition:
1) is aimed for occupational diseases prevention;
2)is intended for people at risk in order to prevent non-specific nature
of the disease;
3)is intended for healthy people and aimed for nutrition-related diseas-
es prevention;
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4) is satisfied the energy and plastic human needs;
5)is intended for patients with chronic diseases.

Laboratory Work.
» 1. Study food status of students.
» 2. Estimate the received results.
» 3. Offer actions for improvement of nutrition.
» 4. Record the laboratory work report.

Determination of status of individual nutrition
by Broke and Quetelet indexes.
Equipment: height meter, medical scales, microcalculator.
Work performance:

a) individual height is measured by means of height meter:

- at height measurement in standing pose a student stands, hands on
seams, heels together, socks separately, thus he touches the heightmeter’s
racks with heels, buttocks and intrascapular area, the head is slightly in-
clined in such a way that a line from an tragus upper edge to a bottom edge
of an eye-socket is at horizontal level, in parallel floor plane, heightmeter’s
ruler is lowered on a top point of a head,;

b) individual weight is defined by means of medical scales: the stu-
dent should be on empty stomach, without clothes and footwear, scales
point is put on zero, the student stands on the middle of the scales plat-
form, scales is counterbalanced with movable weights.

c) Broke index is counted under the formula:

MHI = M/ (H-100),
where MHI - Broke index,
M - weight of body in kg,
H - height in cm.
d) Quetelet index (body-mass index) is counted under the formula:
BMI = M/ (H)?,
where BMI - Quetelet index,
M - weight of body in kg,
H - height in m.

Hygienic estimation.
Broke index:
0.9 — 1.1 is usual status of nutrition;
lower than 0.9 - insufficient;
more than 1.1 - superfluous.
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Quetelet index:
18.5 - 25 is usual status;
16.0 - 18.5 is insufficient defective nutrition status (underweight);
15.0 - 16.0 is lack of premorbid nutritional status (severe
underweight);
less than 15 is insufficient morbid nutritional status (very severe
underweight);
25 — 30 is overweight;
30 — 35 is excessive premorbid nutritional status (obese Class I,
moderate obese);
35— 40 is obese Class Il (severe obese);
over 40 is excess morbidity nutritional status (obese Class Ill, very
severe obese).

Solve a problem, estimate the obtained data and request actions
for their improvement

Situational Task.

A student of medical university, 20 years old with 170 cm height and
50 kg weight. Estimate the nutrition status and offer actions for its im-
provement.

The algorithm of task’s solution:

The nutrition status of the student is insufficient:

Broke index = 50: (170-100) = 0.7 (usual is 0.9-1.1).

It is necessary to increase the daily intake of foodstuffs with high
food value: meat, fish, eggs, dairy products, nuts, cereals, etc.

1. A surgeon, male, 28 years old with 170 cm and weight 85 kg. Es-
timate the nutrition status and offer actions for its improvement.

2. A medical student, male, 22 years old with height 180 cm and
weight 88 kg. Estimate the nutrition status and offer actions for its im-
provement.

3. A nurse, 25 years old with height 165 cm and weight 75 kg. Esti-
mate the nutrition status and offer actions for its improvement.

4. A worker, female, 30 years old with height 168 cm and weight 83
kg. Estimate the nutrition status and offer actions for its improvement.

5. A therapist, female, 25 years old with height 160 cm and weight
45 kg. Estimate the nutrition status and offer actions for its improvement.
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6. A pedagogical student, female, with height 165 cm and weight 80
kg. Estimate the nutrition status and offer actions for its improvement.

7. A traumatologist, male, 30 years old with height 180 cm and
weight 62 kg. Estimate the nutrition status and offer actions for its im-
provement.

8. A surgeon, mail, 30 years old with height 170 cm and weight 100
kg. Estimate the nutrition status and offer actions for its improvement.

9. An aid-woman, 23 years old with height 168 cm and weight 51
kg. Estimate the nutrition status and offer actions for its improvement.

10. A head of the polyclinic, female, 39 years old with height 175
cm and weight 88 kg. Estimate the nutrition status and offer actions for its
improvement.

The literature.
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2. Hygiene: Tutorial / N.I. Miklis, S.I. Korikova, I.I. Burak. — Vi-
tebsk: VSMU, 2012. — P. 47-51.
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