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Сhapter 1.
Physical development of children and teenagers
1. Study of physical development of children and teenagers 
Physical development of children and teenagers means both morphological and functional properties of the organism in their correlation and interdependence from the environment. Also these properties determine the reserve of physical force, endurance and capacity for work. Factors which influence physical development are: heredity and genetic factors, climate and geographical position, social and economic factors, serial number of pregnancy, course of pregnancy, age of parents, physical development of parents, illnesses and treatment of pregnant women, nutrition of pregnant women, insolation, physical activity of child (motion stimulates metabolism and growth of bones). Chronic diseases of children and medicines negatively influence physical development. 

All measurements must be carried out in the morning before breakfast (because some indices are changed to the end of the day), in a special room with optimum temperature and optimum light (natural illumination), using correct instruments and devices, by universal methods. The child should be undressed up to underwear. 

Somatometrical, physiometrical and somatoscopic signs are used for characteristic of physical development. Somatoscopic signs are condition of bone-muscular system and its anomalies, shape of thorax, posture, condition of skin and degree of sexual development. Length of body and its parts, weight of the body and circumference are fallen into somatometrical signs. Physiometrical signs are muscular force, vital volume of lungs and other vital functions. 

Somatoscopic method 
Evaluation of somatoscopic signs is made according to the 3 point system where 1 point is designated as a weak degree of the sign; 2 points mean middle degree of the sign; 3 points correspond to a strong degree of the sign. 

Skeleton is subdivided into thin (narrow shoulders and thorax, hands and feet of small size), stocky (broad skeleton, wide shoulders and hands is evaluated more than an average one), and middle (intermediate between thin and stocky). Forms of the thorax are divided into normal, cylindrical, conic, plane, rachitic. The posture is the natural pose of freely standing man (or child). Posture can be correct or incorrect. Incorrect posture is divided into lordotic, kyphotic, straightened and round–shouldered. To obtain characteristics of posture using antropometer, flexures of vertebral column are measured. The comparison of the size of neck and lower back curvatures plays the leading role for the conclusion about the character of posture. Lordotic posture is characterized by extremely expressed lower back curvature and decrease of cervical flexure. In case of lordotic posture head and shoulders are thrown back while abdomen – forward. When the posture is round - shouldered the cervical flexure is extremely expressed and lumbar flexure is smoothed. Head and shoulders dropped, abdomen – forward. In kyphotic posture, both flexures (cervical and lumbar flexures) are extremely expressed and at straightened posture they are smoothed.  

Development of musculature has 3 degrees: strong degree, when two adjacent muscles of shoulder, shin, thorax or back are relief and separated one from another; when weak musculature, muscles are expressed very poorly; medium musculature is intermediate position. Then it is evaluated elasticity of the musculature on biceps. Elasticity of the musculature can be weak, mean and good. 

Fat deposit can be small, if the relief of the bones of shoulder-belt is visible clearly, folds of the skin on each side demonstrate absence of fat, ribs are visible; medium - the relief of the bones of shoulder-belt is visible not clearly, ribs are not visible. Large degree of fat deposit is characterized by the following indices: shoulder belt and ribs are not visible, skin folds including undercutaneous cellular tissue, especially in the field of a stomach. The thickness of the fold is measured objectively. It is necessary to capture the fold by fingers under pectoral muscle between clavicle and relaxed hand. An average degree of fat deposit is determined by the thickness of the fold about 1 cm. 

Form of the legs is characterized as normal, X-shaped, O-shaped. The examination must be provided at an easy pose, without inflection and squeezing knees. 

Foots are distinguished as normal or different degree of flat-foot. For detection of flat-foot prints of the foot with the help of blue or 10% solution of chloride iron on a paper are made. 

Sexual development is evaluated on combination of signs: condition of hair cover: on the pubis (P), in armpits - axillar (Ax), for the young men –also on the face, condition of laryngeal cartilages, caused mutation of a voice (change timbre of a voice) (L); for girls additionally – development of the mammas (M), menarche (Me).  

Somatometrical method
Stature is determined using heightmeter in upright position and sitting position. Position of the body during the measurement should be as follows: the trunk and the extremities are straightened, hands down along a trunk; heels put together, toes slightly apart. It is necessary to touch the heightmeter with heels, buttocks and the area between scapulas. The head should be placed in such position: the lower edge of the eye socket and the upper edge of ear tragus are situated on the same horizontal line. The measurement of the stature is possible also with antropometer - the device which consists of 4 hollow metal tubes with total length 2 meters. The tubes are inserted one into another. On the end of the upper bar the coupling with a metal rule is motionless fixed. It is possible to move freely the second coupling with an excision, through which the divisions of a rule a visible on a rod of an antropometer. The rule with skewed end is inserted into it. The size under study is fixed ref on the upper edge of the coupling. The person who carries out the measurement stands in front of a child on his right with antropometer in his right hand. Using his left hand he moves the coupling with ruler. The ruler is descended on the highest point оf the head (vertex). It is necessary to keep the device in vertical position, during the work with antropometer. The height of children under 2 years is measured by wooden heightmeter of special design i.e. board of 100-120 cm, consisting of two planks: one of which is fixed (to stop the head of the child) and the other is mobile (for legs). During the research a child lies on his back, legs are straightened, feet bent up to the right edge, the lower edge of the eye socket and the upper edge of the ear tragus are on one vertical line.  

Weight of the body is measured on medical scales. Accuracy of measurement is up to 50 g. During the measurement a child stands still in the middle of the ground of the scales.  

A circumference of the thorax is measured with a centimeter fillet in the condition of quiet breathing, maximum inhalation and maximum exhalation. A fillet is put on the lower edges of blades when hands are raised. In front of the thorax a fillet is passed on the lower edge of the nipples for boys and along the 4th rib for girls. Excursion of the thorax is the difference between its circumference sizes in deep inhalation and exhalation. A circumference of a shoulder is measured putting a fillet on biceps when the right hand is dropped and under maximum pressure and inflection of the arm in the elbow joint. A circumference of a hip is measured under buttock wrinkle of the right leg and a circumference of a shin - in the broadest part of the right leg. Diameters are measured with the small and the large compasses. Transversal and frontal-back diameters are measured on the thorax and on the head. 
Physiometrical method 
Vital volume of lungs is measured by means of water or air spirometers. The child takes his maximum breath and exhales slowly in the mouthpiece of spirometer, exhalation through the nose is to be eliminated. After 2-3 measurements the largest result is taken into account. Muscular force of hands and trunk is determined by dynamometers. For determine the force of the hand it is necessary to compress a dynamometer with one hand with maximum force keeping it in the stretched forward straight hand.То determine the force of muscles of the back and legs it is necessary to stand on a site of dynamometer, take the handle of the dynamometer with both hands (it is on level of knees when legs are straight) and slowly pull it as far as possible. Bending hands is abandoned. The pointer of the dynamometer shows the size of force in kg.

2. Estimation of physical development of children and teenagers

Method of ”Sigmal deviations”. Estimation of physical development of children and teenagers by means of ”Sigmal deviations” method is carried out  separately height, weight and other indices. First the material is reviewed and classified by age, sex, na​tionality, health condition etc. Children with chronic diseases should not be taken into account. A group of at least 100 children is selected. From the data obtained a series is formed, i.e. indices are disposed increasingly (from minimum to maximum). These values are written down in column “A”. 

	Index of physical development

(a)
	Frequency of each variant

(p)
	(p · a)
	Deviation of each variant from average index (d)
	Square of deviation

(d2)
	(d2 · p)

	A
	B
	C
	D
	E
	F

	
	
	
	
	
	


Frequency of each variant is written down in column "B", i.e.: quantity of children having this sign value. In column “C” the value of the index (for example, stature) is multiplied by the quantity of children with such stature. These figures are summed up. Thus total height or total weight of all children can be found. The obtained sum is divided into quantity of children in this group and an average value of indices (stature or weight) is obtained. Deviation of each variant (stature, weight) from the average value is found. Values of deviation are written down in the next column of the table. Deviations are quadrate multiply by frequency.

An average square deviation is calculated by the formula
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Obtained value is used for estimation of physical de​velopment of each child and teenager. 

Using the method of ”Sigmal deviations” all examined children can be divided into 5 groups. Group 1 includes all children with the average index. They are children that have index of physical development corresponding formula M ±1σ.

For example, an average height is 150 cm and an average square deviation is equal to 5 cm. It means that children with average stature are all children with stature 150 ± 5 cm i.e. from 145 to 155 cm. So, all children with stature within the limits from M+1.1σ to M+2σ are considered above average. Children with variation of stature from M-1.1σ   to M-2σ have under average stature. All children with stature M + 2.1σ and more are considered as tall children, and all children with stature M – 2.1σ and less are short children. Thus any other index (weight, etc.) can be estimated. 

Graphical method is a profile of physical development. To build up the profile of physical development it is necessary to draw 3 horizontal lines equidistantly according to stature, weight and circumference of thorax and 7 vertical lines. The middle line among them corresponds to an average size of physical development. The nearest left and right lines correspond to the deviation of index by 1σ, 2σ and 3σ (to the right with "+", to the left with "-"). On the corresponding, vertical lines we mark the values of deviation of signs with points then join all points. This is a diagram describing physical development of the child. If the graphical line is vertical or close to it, the physical development is proportional. If this line looks as broken one the physical development is disproportional.

Profile of physical development
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Method of ”Regression scale” by stature takes into account correlation between stature, weight and circumference of thorax i.e. it allows to get combined estimation of physical development according to totality of signs and their interdependence.

Regression scale includes:

M      is average arithmetic value.

Py/x  is regression rate, which shows the changes of weight when the stature  

          changes by 1cm.


Rx/x is regression rate, which shows the changes of circumference of the thorax  when the stature changes by 1 cm. 

σR -   is sigma of regression. 
Using this method it’s possible to estimate harmonicity of physical development taking into account set of anthropometric signs. Children with sigma of regression less than 1 (± 1 σR) relates to group with harmonic physical development. If sigma of regression is in interval from ± 1.1 up to ± 2 σR,  we characterize such physical development as disharmonic. Children with deviation of somatometric indices from due within ± 2.1 σR and more have sharply disharmonic physical development.

Individual estimation of physical development includes:

1. Definition of the child's stature group of children. 

2. Definition of indices of body weight, circumference of the thorax which corresponding this stature. 

3. Comparison of findings with facial indices of body weight and circumference of the thorax. When we estimate physical development by this method all children and teenagers are divided into 3 groups. The first group includes children with harmonic physical development. It means that weight, circumference of thorax and other indices deviate from due within ± 1 σR. The second group is called disharmonic one. Disharmonic physical development is characterized by deviation of weight and other indices from due within ± 1.1 σR to ± 2 σR. The third group includes children whose physical development is characterized by deviation of weight and other indices from due within ± 2.1 σR and more. These children have sharply disharmonic physical development. 

Besides, there is a complex method of estimation of physical development. This method is based on the method of ˝Regression scale˝ and takes into account number of teeth, level of sexual development, annual additions in stature and others. In accordance with this method of physical development estimation all children and teenagers are divided into 3 groups. The first group includes children whose biological age corresponds to their passport age. The second group includes all children whose biological age overtakes passport one. Children whose biological age is below passport one are classify as the third group of physical development.
Groups of health

Children and teenagers depending on set of parameters of health are subdivided into five groups. 

The first group are persons who have not the chronic diseases, not ill or ill seldom of the period of supervision and having normal, corresponding to age physical and psychological development, in other words – healthy, without deviations. 

The second group - children and the teenagers, who haven’t chronic diseases, but having some functional and morphological deviations, and also who ills frequently (4 times a year and more) or protractedly (more than 25 days on one disease) - healthy, with morpho-functional deviations and the lowered resistibility. 

The third group unites the persons  having chronic diseases or a congenital pathology in a stage of compensation, with rare and not hard proceeding aggravations of chronic disease, without the expressed infringement of the general condition and state of health (sick in a state of compensation). 

In the fourth group there are children with chronic diseases, congenital developmental anomalies in a stage of subcompensation, with infringements of the general state of health after an aggravation, with the long period of rehabilitation и after sharp diseases (sick in a state of subcompensation).

Сhapter 2.
Hygienic requirements of a secondary school

School buildings must be situated inside the micro-region, near the place of living children, who study in the school. A radius of school service must be half a kilometer  of pedestrian accessibility.

It is permitted to place school building on distance of transport accessibility: not more 15 min to one side for pupils of junior forms and not more than 30 min to one side for pupils of senior forms.

The area of the school plot - from 20 up to 53 m2 to 1 pupil depending on capacity of a school building. For schools with the increased capacity (50-66 classes) the plot also is recommended to be increased up to 5-6 hectares instead of 4 hectares, stipulated by building norms. However substantial growth of the sizes of a site hardly probably as schools of this type are under construction in conditions of city building.

A plot of school should be enclosed on the perimeter a fence in height of 1,2 m if it adjoins street. Inside of micro-district the plot of school can be protected by a green hedge in height not less than 1 m, however preference it is necessary to give ferrous-concrete or other trellised protections.

The distance from a building of school up to a red line should be not less than 25 m, from border of the school plot up to walls of apartment houses - not less than 10 m. The ways of the coming of pupils to schools should not cross carriage-way of the main streets.

Functional zoning of a site.

The area of a zone of educational buildings should make not more than 10-12 % from the area of the school plot.

The teaching and experimental zone (no more than 25 % from a total area) can include a school kitchen garden, a hothouse, a zoological ground, meteorological and geographical grounds.

The sports zone includes courts for athletics, sports, it should be located far from a school building, have a longitudinal axis from the north on the south.

The zone of rest includes playgrounds for outdoor games separately for pupils of different age and a playgrounds for quiet games.

The economic zone must be located from the side of an entrance in nutrition unit, should have the separate entrance from street. Repair shops, warehouses, garages, dustbins (on distance not less than 25 m from a building) are placed in it. 

The area of gardening should make 45-50 % from the area of the school plot. The width of a strip of green plantations on borders of the plot should not be less than 1,5 m, and from street - not less than 3 m. It is forbidden to plant in the school plot trees and bushes with poisonous fruits, around of a zone of rest and a sports zone - prickly bushes.

There are some kinds of system of a school building: centralized, pavilion (when educational premises for pupils of different age groups are placed in different buildings, and the most expedient - block-section (premises of school general-purpose - gymnasium, the assembly hall, dining-hall and nutrition unit - incorporate to educational blocks covered transitions or corridors).

The building of school for the maximal division into separate age groups should include educational section for pupils 1, 2-4, 5-9 and 10-11 classes with separate recreations and toilets.

The school building must be situated down a long axis from East to West. Windows of all class-rooms must have south orientation. The school construction must be not more than a three-storied building. On the first floor there must be class-rooms for pupils of junior forms, a cloak-room, a gymnasium, workshops. On the second floor class-rooms for fifth-eighth forms are placed. Usually canteen is placed on the first or second floor. Class-rooms for pupils of senior forms, chemical and physical laboratories are placed on the third floor.

The length of the class-room usually does not exceed eight meters, because pupils sitting in the last rows cannot hear the teacher’s voice and cannot see writings on the blackboard. The width of the class-room usually does not exceed six meters, it provides enough light for the rows near the wall. The class-room must be equipped with two-seat desks placed in three rows. The distance between first line of decks and blackboard must be not less than 2,4-2,6 m. The distance between the rows must be at least 0.6 meters to allow free movement of children and teachers.

The school must be supplied with central water heating. The temperature of the air in a class-room should be 18-20ºC, relative humidity from 30% to 60%, air speed 0.2-0.4m/s. 

Light coefficient in the school rooms should be 1/4-1/6, angle of incidence on the last row of desks must be 27( and more, angle of opening at least 5(. Coefficient of natural light must be 1.5%. Artificial lighting must be 300 luxes with help of fluorescent tubes.

Hygienic requirements to the school regimen and time-table

Regimen is the interchange of different kinds of activity and rest. It should be correct. Correct regimen is the rational regulation of time for different kinds of working activity and rest. The regimen is based on biological rhythms. Biological rhythms are evolutionary formed periodicity of physiological functions manifesting itself in beginning and cessation, intensification and weakening of various processes in the organism. Biological rhythms are regulated by solar radiation (mainly its visible part). Every creature, including plants and animals, has biological rhythms. There are about forty functions in the human organism (pulse, diuresis, breathing, temperature, ferment activity, regeneration of tissues). They have daily rhythms and are influenced by solar activity (duration of light day, temperature of air).

Principles of the regimen are certain duration of different kinds of activity, regularity of different kinds of activity, rational interchange of different kinds of activity, sufficient rest outdoors and sleep of full value in duration, continuance, regularity and depth. Duration of sleep depends on the age of children and should be from 11 till 8 hours. Children must go to bed and awake in same time. Sufficient motion activity (lessons of physical training and sports) and rational nutrition of high quality and sufficient supply are elements of regimen.

Hygienic demands to the regimen. The daily regimen should correspond to the physiological capacity of the organism of a child and a teenager. Regimen of a day should preserve high level of capacity for work during a day, a week, a term and a year. Regimen should not result in disturbance of physical and mental activity of a child. It should not cause any diseases of children. Regimen should secure working out sanitary and prophylactic measures. The educational process at school should be strictly regulated. Time of the beginning of studies - not earlier 8 o'clock in the morning.

The number of classes must not exceed four per day for the first, second and third forms. For the fourth form it must be less than four-five a day. For the fifth-eighth forms the number of lessons is not more than five-six a day. For the ninth-eleventh forms it must be at most six-seven classes (table). 

Duration of breaks after each lesson - 10 min, after the second lesson - 30 min.

Duration of the working week for the first-third forms must be not more than twenty-four hours. For the fourth form it should not exceed twenty-four – twenty-five hours. For the fifth-eighth forms at most thirty-two – thirty-four hours. For the ninth-eleventh forms maximum thirty-six hours must be.

Time of doing homework for pupils of the first form must be not more than forty-five – sixty minutes. For pupils of the second form it must be less than one hour and a half. For pupils of the third – fourth forms it must be at most two hours. For pupils of the fifth – sixth forms the time of doing homework must not exceed two hours and a half, for pupils of the seventh form – not more than two hours and a half. For pupils of the ninth – eleventh forms it must be maximum four hours.

The school time-table should be designed according to the physiological curve of capacity for work and the “Rank scale” of difficulty of school subjects. The most difficult subjects should be on the second, third or fourth lessons (between 10 and 12 o’clock). Days of the greatest working capacity - Wednesday and Thursday.

Two difficult subjects should not be put one after another. Difficult lessons should alternate with easy ones. Double lessons are allowed only for writing term test papers and two lessons of labor, because double lessons are monotonous. Means of technical training should be used only from the third lesson and from the twelfth – fifteenth minutes of the lesson. Duration of using means of technical training depends on the age of children and is strictly regulated. Time-table should include at least two lessons of physical training in the middle of the working day (the fourth – fifth lessons) and the middle of the working week (Tuesday – Thursday).

Such division is relative, because difficulty of school subjects depends on many factors, conditions and peculiarities of children. Pupils of the junior forms have underdeveloped muscles of hands that’s why lessons of writing are very difficult for them. Difficulty of school subjects depends on age, ability of children, and interest of children, teacher’s skill, and so on.    

Сhapter 3.

Psycho-hygienic basics of the daily activity optimization. Scientific backgrounds of medical biorhythmology and chronohygiene
Psychohygiene is the branch of the up-to-date hygiene and studies the personality nervous and psychological health state, its dynamic due to natural, industrial and social factors influence on the organism and on the basis of it works out scientific measures of active influence on the human organism and its environment to create the most acceptable conditions for preserving and strengthening of psychological and somatic health. 

There are following main tasks of psychohygiene:

· nervous and psychological population health analysis;

· work out age standards of psycho-physiological functions development and their personal peculiarities;

· studying of environment factors influence on the human organism and their standardization taking into account mobility of neuropsychological and psycho-physiological organism indices.

Mental human health is characterized by the absence of marked nervous and psychological disorders, strength reserve, which allows to overcome accidental stresses or difficulties, and steady balance between organism and environment. Thus main features of mental health are not only the psychological disorders absence, but nervous and psychological development according to age, and acceptable organism and central nervous system functioning.

Due to this the most important psychical health assessment criteria are following: 

· absence or presence of marked mental diseases and boundary nervous and psychological disturbances;

· harmonicity of psychical development and its age correspondence,

· level of development of leading, social and professional significant, psychological and physiological functions (nervous processes attributes, attention, memory, temperament and character, intellectual efficiency etc.) which cause effective fulfillment of various  kinds of training, occupational or living tasks in daily life.

The leading human personality peculiarities which should be tested during the psychohygienic research are temperament and character attributes, motivation direction, and peculiarities of nervous and psychic state. 

The temperament attributes occupy the leading place in the human personality peculiarities. They belong to initial forms of different psychological qualities unification and they are aggregate of needs which are aimed to stabilization function fulfillment. Personality characteristic temperament attributes differ from others because both of their connection with morphological, biochemical and physiological organism peculiarities, and they enter the higher integrative systems tissue. 

Temperament is relative permanent state of personality emotional experience, individual reactions stereotype characteristic resulted from environmental and social factors influence, way of emotional reactivity and human activity dynamic. The main indices of different temperament feature expression are strength of compel or impulsivity, speed characteristics of motor activity and stability of motion manifestations. 

To determine the temperament attributes personal questionnaires by H. Izek, C.D. Spielberg, V.M. Ruslanov are used.

Complex studying of human personality peculiarities should include researches of character attributes. Their significance in the process of social development underlines their clear connection with adaptation organism systems, high level of individual manifestations, and the fact that every character peculiarity determines separate tendency to different actions. 

Thus, if temperament characteristics are formal and independent from activity sense so characterological manifestations provide observation activity, regulation, envisage, prediction and planning of personal behavior. 

Personal questionnaires by MMPI, Mini-mult, R. Kettell and G. Shmishek are used to determine character attributes. 

High level of mental and physical working ability is determined by the complex of factors which characterize the professional activity peculiarities, and individual and typological organism peculiarities. Motivation direction is significant here. High positive motive provides a personality with ability to perform tasks in a short time period and very efficiently. So called settling period is defined in some researches of analysis of dynamic working ability movement. This period is connected with the process of motive settings formations and acceptable solicitation level setting. 

It is known that mandatory condition of high results of professional and training activity is adequate correlation of internal and external development factors. Training efficiency depends not only on teacher’s activity but on mental skills formation, ways of mental activity, the pupils and students needs development.

Personal questionnaire by V.S. Gorbachevsky and test methods RSK are used to determine motivation direction.

Mental state of the organism is the general picture of high nervous system activity during the limited time period. It’s understanding is based on self-concept processes. Adequate, permanent and harmonious self-concept assists activity efficiency. Thus studying of psychological and physiological self-concept correlations on the basis of the factorial grouping of their leading characteristics allows to perform complex analysis of mental personal state. 

Furthermore, self-concept is the basis of the need to be successful and to achieve certain, complicated and specific purpose. Thus self-concept not only reflects personal attitude to oneself as to the person but determines acceptable requirements level. It is also connected with self-regulation behavior and is one of the main psychological development characteristic. 

Method by M. Lusher is used to determine nervous and psychological state peculiarities.  

Leading psychohygienic principles of lifestyle optimization are following:

· carrying out hygienic regulation of professional (training) activity;

· determination of factors, which cause adaptation mechanism disorder and taking into account crisis periods during person’s life. They include changing of structural personal organization, psychological and physiological, and behavioral disorders, changes of psycho-social orientation;

· rational organization of extracurricular or extra working personal activity which supposes studying of peculiarities of individual temperament, character, motivation direction, nervous and psychic states, taking into account their age changes patterns, using of active methods of psychological and physiological influence on the processes of criteria personal indices formation;

· substantiation and differential implementation of measures of psycho-hygienic correction and rehabilitation.

Characteristics of the organism biological rhythmus and their classification

Good health state and high level of work capacity of the human depend on synchronization of the organism vital activity, i.e. the central nervous system ability to provide interaction of different periodic functions of the organism and coincidence of both the organism and environment rhythmics.

It was established, that heart rate and respiratory rate of healthy person have the 4/1 relation. Any changes of this relation are the evidence of the certain connection disturbance in the organism and allow drawing a conclusion that some organism functions are out of order, and certain unfavorable changes in the health state are taking place.

Biorhythms are defined as periodic changes of the physiological and psychological processes intensity during time period. Biorhythms are typical for all living organisms on the Earth and are precondition to provide the normal vital activity of them according to the main nature rhythms, resulted from Earth revolution around the sun and stars and leading to change of seasons, day and night, influence of Moon phases, high and low tide etc. 

Disorders and changes of biological rhythms significantly influence psychological and physiological functions, psychological and emotional state of the human and are the result of social conditions of life and urbanization factors (work on different shifts in industry, long-distance travel and flights etc.). These disorders may be the cause of significant psychological and emotional loading, neurosis and even marked disturbances of criteria indices of the mental health.

There are different classifications of biological rhythms. They are based on the frequency characteristics, organization level of biological systems and peculiarities of interaction between the organism and environment. 

Periodic processes are observed at the different organization level of living systems and cover the highest frequency band. The most complete classification of biological rhythms by their frequency characteristics was proposed by N.I. Moiseeva and V.M. Sysuev (1981). Five main classes of biological rhythms may be defined according to this classification:

Class 1 –high frequency rhythms (period from milliseconds to 30 minutes; oscillation on molecular level, heart and respiratory rate, intestinal peristalsis etc.);

Class 2 –middle frequency rhythms (from 30 minutes to 28 hours), including ultradian (to 20 hours) and circadian (from 20 to 28 hours) rhythms;

Class 3 – mesorhythms (from 28 hours to 20 days), including infradian (from 28 hours to 6ays) and circaceptidal (near days);

Class 4 – macrorhytms (from 20 days to 1year);

Class 5 – megarhythms (from 1 year to decades).

Another very important criterion of biorhythms classification is by organization level of biosystems. According to this criterion, such biorhythms as cellular, organ, organism and population are defined.

By peculiarities of interaction between the organism and environment one defines adaptive biological rhythms, i.e. oscillation with periods similar to main geophysical cycles, they are synchronizers of external and internal rhythms and physiological ones, which reflect the state of the organism physiological systems.

Desynchronosis and methods of their prevention. Chronohygiene

Based on scientific research, it was established, that a lot of pathological states are resulted from the biological rhythms disturbance. Such states are named desynchronosis. They may appear during studying, training, other types of human activity, including development of different diseases. 

An example of the desynchronosis is arrhythmic pulse among people suffering from cardio-vascular diseases, changes of respiratory rate among people suffering from pneumonia, bronchial asthma, changes of intestinal peristalsis among people suffering from gastro-intestinal diseases etc.

Vascular resistance during essential hypertension is higher at nighttime, than at daytime. Intracellular enzyme activity of patient suffering from angina pectoris is lower at nighttime than at daytime. Patients suffering from myocardial infarction have disturbances of the electrolytic metabolism daily rhythms: increased sodium and decreased potassium concentration in red blood cells at nighttime; lipid exchange rhythm is also disordered; the contractile myocardial function is depressed especially in the evening.

Patients with hepatocirrhosis have the following desynchronosis: essentially depressed amplitude of the daily rhythm of the steroid hormones excretion comparing to healthy one, significant disturbances of the bioenergetic process rhythms are also registered etc. 

Marked desynchronosis are registered among patients suffering from endocrine diseases: daily changes of glucose concentration in blood (diabetes mellitus), 17-oxycorticosteroids, catecholamines and electrolytes excretion (pancreatitis), other significant disorders of metabolism rhythm (diseases of hypothalamohypophysial and diencephalic systems).

Patients suffering from manic-depressive psychosis have the acute attack of manic phase as desynchronosis of the “calm-activity” biorhythm cycle. Rhythms disorders of hypothalamo-pituitary-adrenal axis are registered during stress situations resulted from influence of extremal environment factors. 

Branch of medical science chronomedicine (and corresponding branches – chronotherapy, chronopharmacology, chronohygiene) was formed based on the research of desynchronosis and causes of their appearance. At the heart of this discipline is elaboration of optimal timing schemes of therapeutic, pharmacodynamic and preventive means and methods. The most effective regime of occupational activity, time and optimal duration of rest, sleep periods and time for eating were worked out for people working in different shifts. Also the rest duration and regime after flight were elaborated for pilots who cross several time zones. Special programs were worked out for occupational selection of people, the most capable for flight on different shifts and leaving out people unable for such type of work, taking into account their biorhythmic peculiarities.

It has been underlined that all people have different daily regimes of work capacity. Some of them - so called “larks”, work with high energy before noon; some - so called “owls” – after noon. L. Tolstoy, A. Chekhov, E. Hemingway preferred to work early in the morning. “Owls” went to bed late, woke up in the morning with some difficulties, had the highest work capacity in the evening or even at night. H. de Balzac and D. Mendeleev preferred to work at night.

Each human should know his personal rhythm of work capacity. If you determine your period of the highest work capacity, you may use this time for the most complicated and important tasks, while periods of the work capacity decreasing may be used for less important work.

Individual peculiarities of each person’s biorhythms have to be taken into account during organization of occupational activity and rest. The organization of the labour regimen on second and third shifts in industry has to be coordinated with the individual biorhythm peculiarities in such way, that intensive load takes place during natural periods of increased work capacity. Special attention has to be given to professions, which are characterized with high responsibility or high monotony. 

It is important for each person to develop individual rhythm of activity during a shift, increasing pace of work during periods of the high work capacity and taking short rest if fatigue appears. 

Day sleep has been organized for the desynchronosis prevention and the work capacity increasing. It is recommended to organize the day rest in such way, that this rest corresponds to night sleep by its conditions. Silence, absence of external irritants, darkening etc. allow person to recuperate quicker and adapt to temporary changes of vital rhythm. Day sleep in conditions, which imitate the night, helps the organism to adapt quickly to unusual regimes. Another condition, which provides high work capacity during night time, is organization of obligatory hot nutrition. This type of nutrition compensates energy expenditure of the organism, and also is an effective timer. Longer working at night shift is better for the organism. Shorter night work periods are not very good due to the fact that the organism has not enough time for the work and rest changes adaptation. 

Desynchronosis are observed among astronauts during their stay on the near-earth orbit. Unusual labour conditions in Space require maximum energy, attention and force in any time. It is very difficult, taking into account the fact, that astronauts meet the sunrise in Space up to 20 times per 24 hours. System of measures is directed to keep usual “earth” 24-hour rhythms for the desynchronosis prevention. Special films, radio- and TV-programs of connection with the Earth and other measures are used. These measures allow the astronauts to keep high work capacity during the flight.

Significant reorganization of biorhythms is necessary during flights across 4-5 time zones. According to the data of French researchers, 78% of the air personnel people flying on long distances have the desynchronosis disturbances. The company “British Airways” worked out the standard for its pilots: the pilot can cross not more than 40 time zones in any direction during 28 days. 

There are some rules, which ease the human adaptation to the time zone changes. If the time zone change is for limited period of time, it is advisable to keep the work and rest regime similar to usual. If work at new place needs maximum load, it is necessary to change the work and rest regime gradually and in advance, adapting to new time zone. 

Determination of the biological rhythms day curves different types 

The biological rhythms consist in the self-maintaining independent processes of the organism states periodical shifts and the vibration of the individual’s physiological reactions intensity. 

A man has a complex hierarchy and strict time order in the establishment of his personal biorhythmic structure resulting from the internal and external synchronizers action. Moreover, the entire organism can exist only under proper phase interrelations of different fluctuation processes in cells, tissues, organs and functional systems on one hand; on the other hand – their absolute synchronization with the environment. So, health status is a status of the optimal harmony between time structure of the internal organism medium and the influence of the environmental factors; the biological rhythms display the shifts of various indices of physiological processes of wave-shaped form.

Various rhythmical vibrations of definite states of the living systems are registered with a frequency from once per millisecond to once per several years. The most significant for a human are ultradian (the period length is 0.5-20 hours), circadian (20-28 hours), infradian (28-60 hours) and circaceptidal (60-148 hours) biological rhythms.

The main characteristics of the biological rhythms are: level, period, amplitude, acrophase and a form of rhythm day curve.
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Graphic image of a typical biological rhythm and its main characteristics

(Amp – rhythm amplitude, Acr – rhythm acrophase, T – rhythm time)

The rhythm level or mezor consists in average quantity of the examined physiological function during one biological cycle; the graphic image of it is close to the sinusoid. The rhythm period is a period of time after the end of which the organism status is repeated and the rhythm frequency is a quantity inversed to the period duration. The rhythm amplitude is calculated as odds between maximal and minimal indices of definite physiological process during one biological cycle. The rhythm acrophase is a time of the maximal function level. By the way, if the function rhythm acrophase shifts within a definite zone, this phenomenon is called “a zone of acrophase wandering”.

Each biological rhythm is characterized by the day curve form, i.e. by the graphic image of the dynamic shifts of the examined function during the light day. The normal physiological functions include the paraboloidal curves with the maximal acrophase in the morning and on the day with a gradual decrease of the rhythm in the evening and at night. The shifted physiological curves include plateau curves (little function variation level during the day), inertial (maximal increase of the rhythm level in the evening), two-vertex or biheminal (two rises of activity are present, as usually, in the morning an in the evening) and inverted (the decrease of a basic function level during the day time) ones.

The circadian characteristics of body temperature and heart rate rhythms are used as the criterial indices of the people’s biorhythmological health status. The temperature is measured in the armpit by means of medical or electric thermometer; the heart rate is palpated traditionally on the forearm during 1 minute. It should be emphasized that the study of the body circadian systems status indices has to be carried out in the middle of a week during 2-3 days with a 4-hour interval, i.e. at 8 a.m., at noon, at 4 and 8 p.m.

Based on the analysis of the physiological indices we determine the amplitude, level and acrophase of the examined functions biological rhythms. To determine the influence of the environment on the pupils’ biological rhythms we study a form of the day chronogramme-curve segment and based on the obtained data, perform a point (quantification) assessment of the results. The aim of the latter is to determine the type of the physiological curves: paraboloidal with the acrophase at noon or at 4 p.m., plateau, inertial, two-vertex and inverted ones (fig.).
It should be noted, that the remarkable feature of the plateau curves is the examined function’s amplitude shift towards the quantity less than criterial, which for the body temperature is 0.5°C and for heart rate is 8 beats per minute. The inertial curves are characterized by the biggest vibration amplitude in the evening, while the two-vertex or biheminal curves – by the presence of two activity rises at noon and in the evening, the inverted ones – by the decrease of basic level during day hours.

During the quantification, the highest score (5 points) is obtained by the plateau curves with the maximal acrophase at noon or at 4 p.m.; 4 points belong to the two-vertex curves, 3 points – to the paraboloidal curves with the maximal acrophase at 8 p.m., 2 points – to the paraboloidal curves and 1 point – to the inverted ones. The last three determinants indicate respectively the desynchronizing influence of the operating factor, the early signs of the circadian rhythm damage during the adaptive process and the desynchronosis. 

Types of day curves according to the point quantification
(1 – inverted curves; 2 - plateau curves; 3 - paraboloidal curves with the acrophase at 8 p.m.; 4 - two-vertex curves; 5 - paraboloidal curves with the acrophase at noon or at 4 p.m.)
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The desynchronosis represents a special type of chronopathology which is an accompaniment and a precursor of different body disturbances manifestations, even many diseases. However, the most spread causes of desynchronosis are: the time zone shifts due to prolonged flights and journeys, the phase disagreement with the local sensors of the rhythm time – “sleep – awake”, the exception of the geographic time synchronizers, the influence of harmful agents and stressful factors (the pathogenic microorganisms, pain and physical irritants, psychic and muscular load, significant disorders of the day-and-night activity regime etc.). 

The main biorhythmological principles of the routine man’s activity rational organization include: 

· the ensuring of labour (studies) activity time combination with the time of physiological body functions optimum, 

· the use of movement activity as a synchronizer of biological rhythms, 

· introduction of methods and measures of the spare time rational organization, as an important factor of the biological rhythms amplitude-phase program realization.

Сhapter 4.

Hygienic requirements to projects of modern hospitals

Requirements to the choice of the plot of land.  General somatic hospital must be situated on the territory of the living zone of city. Specialized hospitals with long-term stay of patients should be placed on the edge of the city or even outside the city. Hospitals should be placed on a high and well-aired territory. The ground should be dry and porous. The level of subsoil water must be at least 1.5 m from foundation of building. Construction of hospitals on a place of former cemeteries and burial grounds of cattle is forbidden. The site of the hospital should be removed from sources of noise and air pollution. Hospitals should not be built near industrial enterprises, railways, noisy sports constructions, airports, markets, and other sources of noise. In medical building the level of noise should not exceed permissible parameters (30 dBA at night and 40 dBA in a day time).  It is necessary to take into consideration "wind rose". The hospital must be situated on the better side as far as sources of air pollution. For large hospitals with total number of beds 1,000 and more, it is recommended minimal distance 1000 m from the residential area of the city.
The requirements to the general plan of medical establishment. The site of the hospital should have rectangular form with a ratio of the sides as 1:2 or 2:3. It should be large enough. The site of the general plan depends on the number of beds in the hospital and the system of building up. 

The requirements to the general plan of medical establishment. The site of  the hospital should have rectangular form with a ratio of the sides as 1:2 or 2:3. It should be large enough. The site of the general plan depends on the number of beds in the hospital and the system of building up.

Sizes of land for different hospitals in Ukraine

(SNaR 2.07.01 – 89)

	Number of beds in a hospital
	Size of a hospital plot per bed (m2)

	till 50
	300

	50-100
	300-200

	100-200
	200-140

	200-400
	140-100

	400-800
	100-80

	800-1000
	80-60

	more than1000
	60


General plan of a hospital has functional division. There are the following zones on the territory of the site of the hospital: a zone of non-infectious medical building, a zone of infectious medical building, a zone of a policlinic, a zone of a garden and park, an economic zone, a pathologic and anatomic zone. Medical buildings should be situated on a distance at least 30 m from a ”red line”. Sanitary distance from an in-patient department to a morgue  should be  not less  than 30 m, same can be said about the distance between a kitchen and a morgue. Sanitary distance from an in-patient department to an economic zone - not less than 50 m. The distance between a radiological building and other buildings of hospital should be not less than 25-30 m. Zone of a polyclinic is separated from medical buildings at the distance of 50 m. Zone of medical buildings for infectious patients is located in the rear of the site. Economic zone should be situated on a lee side regarding hospital buildings. Pathologic and anatomic zone and roads to it should be placed so that they would not be visible from windows of wards and from garden and park zone. The area occupied by construction should not exceed 12-15 %. The general area of green space should make up not less than 60 % from the common area of the hospital (not less than 25m2 for 1 bed). The site of the hospital should have a protective green zone not less than 15 m wide on perimeter. In front of medical- diagnostic establishments its width is increased up to 30 m. It is necessary to have separate entrances to each zone. The entrance to economic zone, pathologic and anatomic zone may be the same. One entrance must lead without fail to the zone of medical building. 

Hygienic characteristic of various systems of hospital planning. There are 4 systems of hospital planning, which have the following hygienic attributes. The first system is decentralized system of construction. It means that every medical department of hospital is situated in separate one-two-storied buildings. This system of planning is used for infectious, children’s, mental hospitals. Hygienic advantages of this system consist of the following: such planning guarantees favorable and safe conditions in department for isolation of patients, antiepidemic mode and prophylaxis of hospital infections. In this case there are favorable conditions for treatment-and-protective regimen; it creates optimum microclimate in wards, because the building is well insolated and ventilated. Disadvantages of this system of planning are: medical service of patients is difficult, duplication of medical diagnostic rooms is necessary, consultation of patients is impeded. Additional problems are connected with nutrition of patients. 

The second system is centralized system of construction. It is characterized by an arrangement of all medical departments, polyclinic and administrative rooms in one multi-storied, multi-beyond building. This system is convenient for medical- diagnostic service and consultation of patients; ways of movement of patients and personnel from wards to diagnostic and physiotherapeutic rooms are short; delivery of food from kitchen to wards is improved. Disadvantage of this system in hygienic aspect is a danger of spreading hospital infections due to contacts of patients from different departments. Keeping of antiepidemic regimen is difficult. It is more difficult to create treatment-and-protective regimen. Mixed system of construction combines positive features of both systems and has the following hygienic characteristics: the basic somatic departments are situated in one multi-storied building (4-5 floors). Other departments, such as maternity, children’s department are placed in a separate building with isolated garden. 

Centralized -block system is isolated blocks in multi-storied buildings: a block of wards, a medical-diagnostic block, a block of material and technical service. They are joined with warm transitions. The following alternatives of the centralized-block system of planning are possible: X-form, T- form, H- form, etc. (illustration).
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Hygienic requirements to the interior design of hospitals. The structure of rooms in a department should correspond to the specific character of diseases and age of patients. Maximum reduction of ways of the personnel and patients movement in the department should be. To improve hygienic conditions in wards it is necessary, namely to create a comfortable microclimate, rational illumination and optimum color of walls. The ward department of the hospital is designed for 60 beds. It consists of two ward sections for 30 beds and a neutral zone. This zone is common for two sections. The ward section should not have a through passage. There must be convenient interrelation of ward section with general medical-diagnostic service of the hospital and convenient interrelation of patients with places of day time stay, toilet, etc. The ward section includes wards, medical diagnostic rooms, subsidiary rooms, and a corridor.

Main principle of design of the ward section. There are three types of corridors. The first type is a lateral corridor (unilateral building). This corridor is convenient for patients and personnel movement, it is well ventilated and insolated; but at the same time the department is extended in length, that worsens the service of patients. A central corridor (bilateral building) is the second type of corridor design. In this case the corridor is badly insolation and badly ventilated. The third type of a corridor is semi-bilateral system of building. In this case building-up one of the sides of a corridor should not exceed 60-75 %.
Each hospital department is intended for patients with similar diseases. It should include: ward sections for 25–30 beds, with 6–8 wards for 2–4 beds with the area of 7 m2 per bed, not less than 2 wards for 1 bed with the area of 9-12 m2 for severe somatic and infectious patients, with the cubic capacity of 20-25 m3 for each patient and the ventilation volume – 40-45 m3/hour. Except the wards in the ward, sector there should be a room for patients’ day-time stay (area of 25 m2), glazed verandah (30 m2), and medical accessory premises: the doctor’s room (8-9 m2), the procedure and manipulation room (12-15 m2), the medical nurse’s station (4 m2), and in the surgical departments sections – dressing rooms (pure and purulent). Besides, there should be a bar with a canteen (for two ward sections with the area of 18 m2), a room for clean and dirty linen (each of 4 m2), a lavatory with a bathroom (10 m2), a lavatory for patients and for personnel, a sanitary room (6-8 m2), and a corridor. 

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

The area of ward in infectious department for adults and in wards for tubercular patients is 7.5 m2 per bed. For children ill with tuberculosis it equals 6.5 m2. In department for patients with burns, recovery treatment and radiological patients it is 10 m2. In wards of intensive therapy the norm of area of ward is 13 m2. In wards for children with non-infectious diseases it is 6m2.  For all categories of patients area of wards is 7 m2.

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

Сhapter 5.

Peculiarities of internal design and hygienic regimen 
in specialized departments of hospitals

Admission department. Each hospital should have admission department. Functions of admission department are reception, registration, medical examination and sanitary treatment of patients.  The design of this department should prevent possibility of outbreak of hospital infections and stimulate improvement of medical diagnostic process. The admission department of hospitals of centralized and mixed system of construction should be situated in main hospital building whereas in decentralized hospitals – in the building with the greatest number of beds. While planning of admission department principle of constant circulation of entering and discharging patients must be kept. The structure of admission department includes the following rooms:  a hall (waiting room) with a registry and cloak-room; an inquiry office at the rate of 1.2 m2 for one entering patient; a room for examining patients (sanitary examination or sick inspection room), its area should be 12 m2; a sanitary treatment room with a cloak-room; a bath-room and a shower for patients; a manipulation room with a dressing room; a room for doctor-in-charge (if a hospital has 300 beds and more); a box (diagnostic ward) for patients with unknown diagnosis; toilets for personnel and patients.

         Surgical department. Functions of this department are reception of patients, specification of diagnosis and surgical help for patients. The main peculiarity of surgical department is the presence of the operating block. For creation of aseptic conditions during the operation in operating block should be 3 zones: sterile zone, especially clean zone and clean zone. In the first zone there are to which strict aseptic requirements are specified. The sterile zone includes operating room and room for sterilization of surgical materials and instruments. The second zone is called especially clean zone. It includes preoperating room and room for narcosis. These rooms are connected directly with operating room. In the third zone there must be room for preparation and keeping blood, room for portable equipment, rooms for surgeons and nurses, laboratory for urgent analyses, a protocol room and clean zone for sanitary test of the personnel.

The area of the operating room for general operations must be 36 m2, for orthopedic, traumatologic and neurosurgery operations it is 42 m2, for heart and vessels operations operating room must be 48 m 2.

The area of the preoperating room should be 15 m2 if there is one operating room; if there are two operating rooms, the preoperating room must be 25 m2. Besides, there must be a dressing room with the area of 22 m2. The operating room must face the North or North-East. In the preoperating room, operating room and resuscitation (reanimation) room walls must be covered with glaze-tiles at the whole height of the room. The intense visual work of the surgeon and the personnel in the operating room requires special conditions of natural and artificial light. The light coefficient in operating room must be 1/3 - 1/4, coefficient of natural lighting must be 2%. The level of artificial lighting on the operating field and in the depth of a wound should be 3000-1000 lx. The spectrum of artificial lighting should be about the spectrum of day light. There must be no shadows on the operating table and in the depth of a wound.  There must be no direct and reflected brilliance within sight. The lamps should not radiate intensive thermal radiation, heating up the head of the surgeon and a wound. Temperature of air in the zone located at height of 50-70 cm from an operating field must not exceed on 2-3(C the temperature of air in the operating room. In operating rooms, rooms for narcosis it is recommended to provide air-conditioning purified with bacterium filters. While air-conditioning should provide domination of air inflow speed over outflow. The ratio of air movement should be 2-3 times per hour, during narcosis ratio of air movement must be 10 times per hour. The temperature in the operating room must be 22-25(C. The relative humidity of air should be up to 60%

Therapeutic department. The main functions of the therapeutic department are reception of therapeutic patients, establishing diagnosis and providing conservative treatment.  The therapeutic department consists of wards for patients, an office for head of department, a room for interns, a medical post (more often 2), a manipulation room, a functional diagnostic room, an X-ray room (one X-ray room for 100 beds), a physiotherapy room for electric phores, electric sleep, and so on, a laboratory for clinical diagnostic researches, a public catering organization, a toilet, and other subsidiary rooms. While designing the department everything should be provided for medical process. The supply of oxygen and other medical gases to the patient’s bed, a current, water and an opportunity of accommodation the necessary equipment at the bed, communication with the center of supervision of the patients are created.

Infectious department. The functions of infectious department are reception of the infectious patients, specified diagnosis, isolation of patients, and medical treatment of them. Peculiarities of the infectious department design are localization of the infectious department in a separate building, the design of small infectious department should permit dividing it into several independent sections intended for health service of patients with various infections. For improvement of isolation of patients sections are designed for one and two beds, maximum four beds in ward, all wards are equipped with a washstand and a tap. In children’s infectious departments for prevention an air-borne (droplet) infections, isolation wards as boxes and semi-boxes are designed. In these wards it is possible to place patients with a certain infection. 

Isolation wards are designed for one or two beds, 22 m2 and 27 m2 accordingly. In the infectious department the following rooms are planned: a buffet (14m2) with two rooms (a kitchen and a dining-room) with everything required for washing and boiling dishes, a sanitary inspection room with a shower for the staff, a toilet for the medical staff, a toilet for the patients, a doctor’s office (10m2), a treatment room, a room for the matron inventory, a sanitary room (6 m2) for dirty linen, things for cleaning and washing of medical dishes.
Maternity department.  The functions of maternity department are reception of women to bear a child, their examination, consultation, maintenance and control over the child birth and care of newborn children. Peculiarities of the design of the maternity department include the following: maternity department is located in separate building. The following rooms must be planned in the maternity department: the filter room, sanitary treatment rooms, pre-maternity wards, maternity block, wards of intensive therapy, post natal wards, wards for new born children, medical diagnostic and subsidiary rooms.  The filter room is for reception and examination of women. In this room it is necessary to carry out measure of body temperature, examination of skin and mucous membranes, and so on. There are two sanitary treatment rooms. The first sanitary treatment room for women with physiological pregnancy and women with pathology of pregnancy. In the maternity department there should be 25-30% of beds for women with pathology of pregnancy. The second sanitary treatment room is for women with doubtful observation conditions. Physiological and doubtful departments have the same interior design.  In the maternity room a special place is designed for toilet of newborns. It has swaddling tables, table for measuring and weighing of newborn child. It is more convenient to make newborn’s toilet in separate room between two maternity wards. Nowadays in our country wards for one or two women with their children are used. This experience is successful. 

Physiological and suspicious departments must be isolated and have separate entrances. There must be an operating room in each department. The area of operating room is 20-30 m2, it depends on the number of beds in the department. All things for women must be individual. After discharge of women from the department purification, disinfection of wards is carried out with chloride of lime and irradiation of air by ultra-violet lamps during 1.5-2 hours. The number of microbes in the air must be 500 microbes in 1 m3 before the beginning of work and not more than 1000 microbes in 1 m3 after the work.

The gynecological department. Peculiarities of the design of gynecological department are arranged as surgical ones. It has in its structure a reception section, wards for patients, an operating room, a dressing room and other medical-diagnostic and subsidiary rooms. A gynecological department should be completely isolated from the maternity one and have a separate entrance. 

The tubercular department. The functions of this department are reception and treatment of patients, who were affected by Koch’s bacillus, their isolation and their medical treatment. Tuberculosis is a chronic disease, requiring a long-duration treatment (an average 12-18 months). The design of the department should take into account this peculiarity.  It is advisable to place tubercular department blocks of buildings in the park zone or out of the city, in mountains there are tubercular hospitals of a sanatorium type. The tubercular department of the hospital can be planned in an independent building. In the building the department is arranged on specialties of pulmonary tuberculosis for adults, pulmonary tuberculosis for children, pulmonary surgical tuberculosis, tuberculosis of bones. The reception of the adults and children is carried out in separate rooms. At the children’s reception room there are quarantine beds, placed in one-bed wards. The compulsory element of the tubercular department is an open not glazed, verandah, where patients can stay outdoors. Additional room of the tubercular department is the room for artificial pneumothorax. 
Sanitary equipment of hospital facilities
Premises of hospitals, maternity houses and oth​ers should be illuminated by day light. The illumi​nation by the second light or only artificial illumi​nation is used in premises of barns, toilets, bath​rooms, enema rooms, rooms of personal hygiene, shower and wardrobe rooms for the personnel, thermostat, microbiological banks, preparation and operational, apparatus, narcosis, photographic laboratory and some other premises which do not require nat​ural illumination. Operation room projected with natural illumination, it is necessary to focus to the north.

The corridors of ward sections (departments) should have natural illumination. Distance between light pockets should not exceed 24 m, and between the first light pocket and the window in the dead end of the corridor — 30 m.

For protection from blinding actions and over​heating in summer time from direct solar rays in medical stationary located in 3 and 4 climatic areas aperture wrapped up on sector of horizon 70-240° of northern latitude they have to use solar protection equipment.

The artificial illumination should answer assign​ment of premises, be sufficient, regulated and safe, to prevent the dazzling and other adverse influence on the human organism and internal hospital environment.

The general artificial illumination should be stip​ulated in all the premises. For illumination of sepa​rate functional zones and workplaces, they use lo​cal illumination.

The artificial illumination of hospital premises is provided with luminescent and bulb lamps.

We use combined lighting (general and local il​lumination) in the hospital wards. In one-bed cham​bers the general illumination is provided. In cham​bers of children's and psychiatric departments, in​tensive therapy, the reanimation, in postoperative chambers they provide only ceiling fixtures of gen​eral illumination. For night shifts they use lamps in niches near doors.

The emergency illumination is provided at dress​ing, manipulation, procedural, assistant's, drugstores, reception wards, laboratories of the ur​gent analysis, X-ray-operation room, and on the nurse stations.

All hospitals should be equipped by centralized water supply, sewage system, ventilation (if it's necessary — by systems of air conditioning), rubbish-collector with rubbish chamber, elevators as need​ed, electrical and telephone networks. If necessary they use centralized vacuum rubbish collectors and other equipment.

The quality of water has to allow State Standard "Drink water". The system of hot water supply is projected with circulation. 

For waste treatment from hospital catering ser​vice in hospitals they establish fat-catching device. The treatment of waste from hospitals including in​fectious is carried out by municipal sewer system. At absence of municipal sewage system they use system of local waste treatment.

For all health facilities should be provided re​serve (emergency) hot water supply. They could use electrical boilers or second input of hot water sup​ply. For heating it's used water heating system with maximal water temperature in heating devices 35°C. (Using water steam heating in the hospitals is prohibited).

The heating radiating concrete panels can be used n following premises: operation, preoperation, resuscitation wards, narcosis, delivery, premises of electrolight treatment, psychiatric departments of hospitals, therapy rooms, rooms for premature ba​nes, injured children, little children and newborns infection wards, combustiological wards, complete and incomplete boxes, premises of blood bank, storerooms for sterile materials and medications, X-ray rooms, laboratories and experimental-biological clinics (vivarium).

The toilets for the patient should be equipped with cabins, hangers, drying devices for hands, mirrors. In lavatories of female ward sections there should be equipped cabins of women hygiene with ascending shower (bidet).

The quantity of sanitary devices (toilet pans) for the patients in ward departments of hospitals should be accepted at the rate of 1 device per 15 men and 10 women, but no less than 1 device. The quantity of urinals  in male lavatories has to equate to quantity of other sanitary devices. The sizes of lavatory cabins for the patients should be no less than 1.5 x1.1 m with obligatory opening of doors outside.

In sanitary-household premises for the attendants it is necessary to accept:

1. Quantity of sanitary devices for the medical staff— no less than 2 devices for the women and 1 device for the men; but no less than 1 sanitary unit in each department.
2. Quantity of shower cabins — 1 shower cabin per 10 employees in infectious and tuberculous departments, in other departments — 1 shower cabin per 15 employees in the largest shift. In case of less number of the personnel it is necessary to provide 1 shower cabin in a department.
Lavatory for the patient in ward departments should have special equipment (racks, folding), so that the se​riously ill patients can use sanitary devices.
The houses of medical and maternity hospitals should be equipped with systems of balanced ven​tilation, except for infectious departments. In the last ones it should be established the exhausting venti​lation. The exhausting ventilation from chambers has to be carried out through individual channels, which prevents air movement vertically.

The air moves off from operational, narcosis, re​suscitation, delivery and X-ray rooms, as a rule, from two zones: 40% — from the upper zone (10 cm from the ceiling), 60% — from the bottom zone (60 cm from the floor) allocation of gases and steams, which can form explosive mixes, or heavy positively charged ions.

Ventilation systems in operation, narcosis, resu​scitation, maternity and other wards with severe skin burns should be equipped with bacterial filters.

Hospital infections and their prophylaxis

Hospital infections are the set of infectious diseases acquired by patients during their examination or treatment in hospitals. Hospital infections have unfavorable effect on the organism of patients. Under influence of hospital infections the general condition of patients become worse, exhaustion of immune mechanisms of the organism and disturbing of metabolism occur. Terms of treatment of disease going up 2-3 times; additional expenses increase for treatment of patients becomes necessary, mortality of patients goes up. Among the hospital infections the first place belongs to the diseases of upper respiratory organs and children’s infections, namely influenza, measles, chicken pox, scarlet fever, infectious paratitis, quinsy. The second place belongs to staphylococcal and streptococcal infections of the skin, hypodermic cellular tissue, mucous membranes, post-operative suppurative inflammatory complications and septic diseases. The third place obtain intestinal infections i.e. dysentery, salmonnelesis.  Sources of hospital infections are patients who get into hospital in the incubation period of infectious diseases, patients brought to hospital with mixed infection, patients, who have not finished terms of quarantine (somatic patients, who did not complete the course of quarantine), carriers of pathogenic staphylococcus, streptococcus, intestinal infections, poliomyelitis are among patients and medical staff, visitors of hospitals carriers of the microbes or visitors with easy forms of infectious diseases.

Reasons for growth of hospital infections are change of the environment inhabitance and microorganism properties, introduction in practice more and more complex surgical interventions, increase of the number of hospitalized children of early age and old-aged patients, non-observance of rational antibiotic therapy rules, non-observance of aseptic and antiseptic rules, non-observance of sanitary hygienic conditions in the hospital.

Difficulties in prevention of hospital infections are connected with wide circulation of activators inside the hospital, variety of ways of spread (air-borne, dust and contact), high stability of activators to unfavorable factors of external environment, high susceptibility of the weakened organism of patients to infections, absence of effective methods of specific prophylaxis.

 Prophylaxis of hospital infections is achieved by specific and nonspecific measures. Nonspecific prophylaxis includes a complex of architectural planning, sanitary and technical, sanitary and antiepidemic, disinfection and sterilization measures. It is carried out by the following ways: firstly, planning measures, which are directed to prevention of spreading infectious activators in medical complex. For these purpose it is necessary to create rational accommodation of departments, isolation of wards from the operating block, anesthesiological department, medical diagnostic department and others. Sanitary-technical measures are ventilation of hospital rooms and air-conditioning of hospital premises. Sanitary and antiepidemic measures include sanitary-hygienic, sanitary-antiepidemic regimen in department. It is very important for prophylaxis of hospital infections to provide sanitary culture of personnel and patients. Bacteriological control in department, relieving among the staff and patients bacterial carriers of infectious diseases is also regarded as prophylactic measures. Disinfection and sterilization measures are directed to destruction of activators of infections on things and instruments by physical and chemical methods.

Specific prophylaxis is a complex of measures, directed to the increase of stability of the patient’s organism to hospital infections. Specific prophylaxis includes planned specific prophylaxis and urgent specific prophylaxis. Planned specific prophylaxis is planned active immunization of pregnant women with purified staphylococcal anatoxin. Urgent specific prophylaxis provides measures, which are directed to prevention of development of diseases of people infected by infectious activators. Cleanliness of air in hospital rooms is estimated by the general number of microbes and number of hemolytic streptococci in 1 m3.

Estimation of air in hospital wards by microbes composition

	Degree of air cleanliness
	General quantity of microbes in 1 m3
	Number of hemolytic streptococci in 1 m3

	Clean air
	up to 3500-4000
	up to 75-100

	Moderate polluted
	up to 5000-7000
	up to 150

	Much polluted
	above 7000
	above 150


 Hygienic characteristic of doctors’ labor
Doctors’ labor is very complicated, multivarious and hard. It makes high demands to the organism of a doctor. For successful medical and diagnostic work it is necessary to create an optimum work conditions for a doctor. There are many negative factors of the environment influence the organism of doctors of different specialties. These factors are connected with the use of sophisticated medical apparatus, numerous drugs, various working factors etc. Different types of doctors’ labor have a lot of common features. They are nervous and psychic stress. It is connected with moral and juridical responsibility for life and health of the patient. It is especially true about surgeons, obstetricians and gynecologists, experts of addictology, psychiatrists, doctors of ambulance; to the less degree it can be said about therapeutists, district pediatricians, surgeons, obstetricians and gynecologists working at policlinic. Necessity of making emergency decision in condition of extreme lack of time is typical for doctors’ work. Very often there is lack of information about patient (for example, a shock patient, serious stroke, infarction, and so on). Frequent and night calls are typical for doctors of different specialties. Disturbance of regimen of work and rest is the result of night calls, night duties and 24-hour duties. This situation results in disturbance of biorhythms of human. Increased physical activity, very often an unlimited working day, disturbance of night sleep, connected with night duties are characterized doctors’ work. Traumatism possibility is prevalent for doctors of ambulance, experts in addictology and psychiatrists. Doctors have different risk factors of various etiology.

Physical factors, among which most frequent is unfavorable microclimate. Surgeons undergo the action of this factor during their work for a long time in the operating room, as well as district therapeutists and pediatricians, doctors of ambulance. Radiologists, roentgenologists, surgeons, traumatic surgeons, therapeutists, undergo the action of ionizing radiation during roentgenological examinations of patients. Surgeons undergo the action of higher atmospheric pressure during carrying out operations on the heart, large vessels and other operations, connected with high risk in the barooperating rooms. Pressure in barooperating room is about 2-3 atmospheres. Surgeons work in atmosphere, which contains pure oxygen.

Noise connected with work of different apparatus and machines (for example, apparatus of mechanical lung ventilation) is a factor of doctors’ labor. Sometimes noise reaches 60-70 dB. Physiatrists undergo the action of ultra-violet radiation. Laser-radiation is widely used in surgery, ophthalmology and other branches of medicine. Electro-magnetic fields influence surgeons, physiatrists during their work.

Chemical factors influence the doctors’ organism. Air of hospital rooms is polluted by chemical substances (ozone, nitrogen oxides, antibiotics, narcotic substances). Sixty per cent of all professional diseases of doctors are connected with chemical substances. Chemical substances can cause allergic diseases, bronchial asthma, rhinitis, bronchitis, allergic miocarditis, dermatitis, etc. Surgeons, anesthesiologists, physiatrists, dentists are very frequently exposed to the action of chemical factors.

Biological factors. Infectious danger is peculiar to all doctors, especially infectionists, phthisiatricians, pediatricians. Diseases of doctors connected with biological factors make up 30 % from total number of diseases; the other diseases make up 10%.

The influence of negative factors causes a specific picture of doctors’ morbidity. Very often doctors have diseases of respiratory system, circulatory system, alimentary canal, urogenital system, etc.

Features of surgeons' work

Surgical specialties are general surgery, neurosurgery, cardiosurgery, vessel surgery, obstetrics and gynecology, oncology, urology, ophthalmology. The features of these professions are break of work and rest regimen. It is connected with nigh and 24-hour duties and long operations. Increased motor activity (doctors move from 3.5 to 9 km during the shift) is typical for surgeons’ work. Complex of negative factors of the environment are physical, chemical, biological, mental influence organism of surgeon. Working upright posture leads to static exertion of muscles of arms and back, pains in hands and humural joints and low back pains. Static exertion is the cause of overstrain. Flat feet and varicose veins are frequent pathology of surgeons. After operation shin circumference increases by 1 cm and size of foot increases by 8 %. During operation a head and shoulders are usually bent down. As a result lung excursion makes up 75 % from normal one on an average. Thus, lung ventilation is disturbed. The labor of surgeon is hard physical work. Energy expenditure (or caloricity of daily nutrition) of a surgeon must be 1600 kcal more than that of a therapeutist, if the surgeon operates for 2 hours. If the surgeon operates for 5 hours, caloricity of daily nutrition must by on 2000 kcal more than that of a therapeutist. In operative days an average power output of surgeons is 30-40 % higher than that of the therapeutists. Surgeons’ work is attributed to the 3rd class of work difficulty (the 3rd professional group).

There is unfavorable microclimate with high temperature and humidity of the air in the operating room. The body temperature of a surgeon during an operation may increase on 0.5ºC. Such microclimate produces strenuous exertion on cardiovascular system. The air in the operating room is characterized by the presence of a large number of antropotoxines (carbon dioxide, free fatty acid, indole, scatole) and anesthetic substances. It highly disturbs cardiovascular system. Disturbance of cardiovascular system is characterized by increasing arterial pressure on 10-20 mm Hg; pulse may reach 120 beats/min. Disturbance of conductivity of heart muscle is also observed. Anesthetic substances can lead to allergy of the organism, influence reproductive function, has a gonadotropic action. Women surgeons during pregnancy have toxicosis 2 % more, danger of pregnancy frustration 3 times more, premature birth 2 times more, Caesarian operation 3 times more than women of other specialties. During operation all kinds of memory and attention of surgeons are activated. All canals of perception (ear, vision) are charged to the full. Such exertion brings to quick fatigue. Sleep shortage, disturbance of sleep (broken and superficial sleep) are typical for surgeons. Work of surgeons is further complicated by use of complex equipment, especially in baro-chamber surgery. Surgical department is a production area with high risk of being affected by electricity, because there is a large amount of medical electric equipment. There is a real danger in operating room of spontaneous ignition of mixture of drug substances under the influence of spark from electric surfaces of polymeric covers (nylon, kapron) and smoking.

Prophylaxis of negative influence of unfavorable conditions and work factors on the surgeon’s organism includes creation of optimum working conditions for surgeons. Microclimate in the operating room must meet the hygienic requirements. Air temperature must be 23-24ºC, relative humidity 60 %, air speed 0.2 m/s. Ventilation has to provide 2 fold air exchange  per hour and during period of giving narcosis it should be 10 fold per hour. Providing sufficient illumination of operating field not less that 3000 lx with help of shadowless lamps is necessary. It is necessary to provide hygienic control of chemical composition of the air in the operating room. The quantity of carbon dioxide must not exceed 0.07 %. It is necessary to make automatic oxygen supply in the zone of surgeons’ breathing for prevention of hypoxia of them. For prevention of accumulation of static electricity floor in the operating room must be made of antistatic materials. All electrical equipment in the operating room must be deprived of fat and grounded. Content of microorganisms in the operating room must not exceed 500/m3  before the operation and 1000 after the operation. For prevention of combustion it is necessary to exclude open flame and equipment with the temperature more than 120°C. Oxygen cylinders must not be placed near heating appliances and under direct solar rays. 

Personal hygiene of surgeons. Clothes of surgeons must be made of cotton. Wearing clothes made of synthetic materials is prohibited. Starching linen is prohibited as far as starch favors accumulation of static electricity. Footwear must be made of leather or special rubber. Over boots special short stocking made of cotton are put on. Jewelry is prohibited (especially made of metal). Use of cosmetic on fat base is prohibited too. Before operation surgeons’ arms and hands must be carefully deprived of fat. Hair must be covered with a cap.

Regimen of work and rest of surgeons. Duration of working day of surgeons must be 6 hours. During operative days (given operations last 2-3 hours) the total working time must not exceed 5 hours. General duration of operation must be not more than 5 hours (the operation start when the surgeon begins to wash his hands and end when he applies the bandage). If duration of operation exceeds 3 hours, a short break (5-10 min) is made. The surgeon does physical exercises (bends his body, moves his arms, turns his head, respiratory gymnastics) without wash-out of the surgeon. Any duties (night, daily or 24-hour) are prohibited during 24 hours before operation and 24 hours after operation. After 4 hours of work it must be a break for lunch. At high concentration of anesthetics 2-hour rest is necessary outside of the operating room. It is not recommended to appoint for night duties women surgeons older than 45 years and men older than 50 years. Rational daily regimen includes:  full sleep duration (it should be not less than 7- 7.5 hours); going to bed not later than 11p.m.; rational nutrition; giving up harmful habits (smoking, alcohol); morning daily gymnastics; hot drink after operation, self massage of arms and legs after work; autogenic training. In surgeon department there must be special room for the rest of surgeons. Organizing permanent operating teams is very important.

Estimation of difficulty of doctors’ work. All elements of doctors’ work are divided into 6 groups. Each element of work is estimated according to the six-point scale. For example, if the air temperature in the hospital room is 18-20°C, this is 2 points; 23-28°C is 3 points; 30°C and more – 6 points. Walking during the shift up to 4 km is 2 points, up to 7 km is 3 points, up to 17 km is 6 points. Elements of work with 1-2 points are not taken into account. They do not take part in formation of difficulty categories of doctors’ labor. For example, the air temperature 18-20°C is not taken into account and walking up to 4 km is not taken into account either. Factors with 3-6 points are taken into account, they cause frontier and pathological condition. For total estimation of difficulty of work the points of all elements are summarized. If the sum of all elements is less than 18 points, this is the first category of work difficulty; 18-33 is the second category; 34-45 points is the third category; 46-53 is the fourth category; 54-58 points correspond to the fifth category and 59-60 is regarded as the sixth category of difficulty of doctors’ labor. 
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Sanitary rules for design and maintenance of the nutrition unit

I. Sanitary requirements to territory

1. The territory of the nutrition unit always should be kept clean; its cleaning should be made daily, and in summer accompanied by watering.

2. In order to collect garbage on the territory of the nutrition unit, special garbage containers (concerted, metal or bound with iron) are placed on cement, asphalt or brick platforms.

3.  Garbage containers and cesspools should be cleared when they are filled not more than 2/3 of their capacity, and chlorinated every day.

II. Sanitary requirements to water-supply and sewage systems

1. Water-supply of the nutrition unit is carried out by its connection to the local water-supply system; if the latter is absent by making artesian or shaft wells with an obligatory arrangement of an internal water-supply system, irrespective of the capacity of this nutrition unit and the source of water-supply.

2. In case of using well water, the shaft well should be placed at the distance of 20m from industrial premises and not less than 50m from concerted pools and receivers for collecting sewage.

3. Hot and cold water-supply should be made to all washing baths and sinks with installation of mixers at production areas and welfare rooms of canteens and wherever it is necessary, on the technological equipment.

4. The nutrition units should have sewerage.

5. If the nutrition unit is on the area having no waste-water disposal system, a local system should be made. An outdoor lavatory and a concerted pool should be at the distance of 25m from industrial premises.

6. All cutting and washing rooms, hot room, defrosting unit and loading room should  have gangways or open hatches with slope of the floor in their direction (at a rate of 1 gangway for 100m2 of the area, but not less than one per premise). A lobby of the lavatory for the personnel should have separate cock with hot and cold water-supply at the level of 0.5m from the floor for water intake for washing floors. It is recommended to equip water-closet pans for the personnel with pedal drains.

III. Sanitary requirements to premises

1.  It is necessary to take into consideration the compulsory sequence of the technological processes when laying out premises of the nutrition unit.


 The store rooms should be connected in the shortest way along the technological processes with loading rooms of the corresponding production areas. All industrial premises should give access into another one, and lay-out decisions should provide absence of any contacts between the opposite flows of the raw products and dishes ready to serve.

2. All premises of the nutrition unit should be kept clean, with this purpose it is necessary to make a thorough cleaning every day: wet sweeping and washing of the floors, taking away of spider’s web, removal of dust, wiping of the furniture, radiators and window-sills.

3. Weekly, using of detergents, it is necessary to wash walls and lighting fittings, clear glasses from dust and soot, etc.

4. A sanitary day is fixed for general cleaning with followed disinfection of all premises, equipment and stock for all public catering establishments once a month. 1 % clarified solution of chlorinated lime (10g per 1liter of water) or 0.5 % solution of chloramine (5g in 1liter of water) are used in order to disinfect premises (floors, walls, doors, etc.).

5. The stock for cleaning the production areas, as well as the store, shower rooms and lavatories (basins, buckets, brushes, etc.) should be marked with an oil paint, appointed to the separate rooms (premises) and kept separately in closed cabinets or recesses especially allowed for it. The buckets for washing floors in the lavatories should have signaling (red, orange) coloration.

6. Admittance of unauthorized persons to the production areas and store rooms is allowed by permission of the administration and only in the sanitary clothes.

IV. Sanitary requirements to equipment, stock and utensils

1. Arrangement of the technological equipment should provide an easy approach to it and a correct course of the production processes, as well as conditions for keeping safety precautions by the workers. 


The unit should have the separate technological equipment for processing raw products and dishes ready to serve with their appropriate marking.


The technological equipment should be made from anticorrosive materials accepted for contacting with food-stuffs, have no sharp angles and rough seams, its design should enable the personnel to easily disassemble it and carry out necessary sanitary treatment.

2. The production tables intended for processing food-stuffs and dishes ready to serve should have covers made of an anticorrosive material (excluding galvanized iron) accepted for contacting with food-stuffs and have no seams on the working part of the surface of its coverings.

3. For cutting raw products and dishes ready to serve, it is necessary to allocate separate and marked serving tables and chopping boards marked according to their destination, smoothly planed, made of hard wood species (oak, beech, ash, birch), without any slots and clearances.

4. A well defined marking should be at the lateral side of the chopping boards and knives: “RM” – raw meat, “RF” – raw fish, “RV” – raw vegetables, “BM” – boiled meat, “BF” – boiled fish, “BV” – boiled vegetables, “PV” – pickled sauerkraut vegetables. There are the separate boards and knives for herring and bread. 


The boards should be appointed to certain working places, only placed on their edge in special metal holders and kept at the same premise. The unit should have at least two more sets of new chopping boards of each designation the in store.


The nutrition units should be provided with its special containers with an appropriate marking: “grates”, “meat”, “milk”, etc.

5. In order to collect waste and garbage the production areas should have pedal tanks or metal buckets with covers, they should be cleared when they are filled not more than 2/3 of their capacity. In the end of the work, irrespective of the volume of their filling, the tanks and buckets are cleared and thoroughly washed with 2 % solution of soda ash, rinsed with hot water and dried.

6. Washing of tableware is made by mechanical washers or in manual way. In order to wash kitchen utensils there should be two-pocked baths with authorized dimensions.

7. The mode of washing kitchen utensils is as follows: cooking boilers are washed in the hot water (45 – 500C) with addition of allowed detergents using brushes which have handles and rinsed with the hot water which temperature is not lower than 650C. It is allowed to rinse cooking boilers, saucepans, etc. with help of flexible hose having a shower nozzle. Kitchen utensils can also be washed in special washers too.

Note. It is forbidden to scrape off any food burnt fast to utensils; the formed crusts should be soaked off in the warm water with addition of soda ash.

V. Requirements to culinary processing of food-stuffs

1. All public catering establishments should hold on to the production line in processing of meat, fish, vegetables, cold dishes and boiling food in time of culinary products preparation. No opposite flows of the raw products and dishes ready to serve are allowed.

2. Processing of the raw products and dishes ready to serve should be made on different tables, on different chopping boards and with different knifes.

3.  Minced meat is produced in case of need in all public catering establishments; it is allowed to store this meat in refrigerating chambers or refrigerated cabinets.

4. If it is necessary to store meat and poultry following their thermal treatment and to make cool, it is conducted at the temperature not above 80C.

5. In order to avoid their darkening, tumblers of peeled potatoes which are prepared for their further utilization should be stored in the water, other peeled rootcrops and vegetables are stored as all and covered with some damp fabric to protect them from contamination and drying. The temperature of the storage should not exceed 120C, its term is not more than 2 – 3 hours.

6. Production of sour clotted milk, cottage cheese and other sour-milk food stuffs at any public catering establishments is prohibited.

VI. Distribution of food and realization of finished food products

1. Up to the moment of their distribution, the first and second dishes may be on a hot plate not longer than 2 – 3 hours. Storage of finished food products after expiration of the fixed terms is allowed only as an exception. In cases of any forced storage of remaining food the latter should be completely cooled and stored at the temperature not above 80 C and not longer then 12 hours.

2. Before its release for distribution, the cooled food should be visually examined and checked (tasted) by the production manager; after that it undergoes an obligatory thermal pretreatment (boiling, frying at an oven). The term of food realization after the second thermal treatment should not exceed 1 hour. It is prohibited to mix fresh-made food with any one made a day before or even on the same day but earlier.

VII. Measures for controlling insects (flies, cockroaches) and rodents

Presence of flies, cockroaches and rodents at any public catering establishments are inadmissible. It is necessary to hold on to the sanitary regimen on the territory, production areas, at store and service rooms to prevent appearance of insects and rodents.

VIII. Medical examinations, preventive examinations 
and personal hygiene of the staff

1. The persons who go or looking for work at public catering establishments must pass medical examination, and be examined for bacteria, helminthes, venereal diseases, pass X-ray examination (radiophotography), receive vaccination against infectious intestinal diseases and attend course on hygienic training with passing a final test. 


Before presentation of results of the medical examination and test on hygienic training the above persons are not allowed to work.

2. The persons suffering from quinsy, postural skin diseases, suppurated burns or cuts are suspended from work with finished food stuffs. In order to reveal such persons it is necessary to check the personnel’s hands for absence of the postural register. If there is no medical worker in the staff this examination should be carried out by a sanitary post of the establishment.

3. The personnel of public catering establishments is obliged to:

a) keep cleanliness of the body, cut shortly their nails, come to work in clean clothes and footwear, thoroughly clean their footwear when entering the establishment;

b) leave their outdoor clothes, headgear and personal things in the cloak-room;

c) take a shower before the work; in cases when it is not available, thoroughly wash their hands with soap, put on the clean sanitary clothes, pick up their hair under a cap or kerchief. It is prohibited to do up their sanitary clothes with pins and keep cigarettes, pins, money and other foreign objects in pockets, as well as wear brooches, rings, beads, ear-rings, clips, badges, etc., the sanitary clothes should be changed when it become dirty, but not rarer than every other day;

d) before visiting laboratory, take off their sanitary clothes in place specially allowed for it; after visiting the laboratory, thoroughly wash their hands with soap. During the whole working day, strictly keep cleanliness of their hands, body, face, clothes;

e) avoid taking food and smoking at production areas and store rooms. It is allowed to eat and smoke only in the special premise or place. Storage of food stuffs of personal origin in the cloak-room is forbidden;

f) inform about any cuts, bruises and other injuries received at the food department or at home, as well as about infectious diseases in their families; in case of falling ill, immediately apply to a medical institution for aid.

Sanitary and epidemiological factors of risk at the food

department

1. Using of bad quality of food products;

2. Disturbance of the temperature conditions of storing and time of food products realization;

3. Disturbance of the rules of food products culinary treatment;

4. Disturbance of time of realization of dishes ready to serve;

5. Disturbance of sanitary rules of maintenance of the rooms at the nutrition unit;

6. Presence of insects and rodents at the nutrition unit;

7. Violation of rules of personal and individual hygiene;

8. Violation of terms of medical control and prophylactic investigation of personnel at the food departments and inoculation of them presence of sick men at the nutrition unit, etc.


At the hospital the regular control of sanitary conditions of hospital nutrition unit has very important significance during the organization of patient’s nutrition. This control includes sanitary hygienic and sanitary-antiepidemiological norms and rules of storage, culinary treatment of food products and prevention of food poisoning, acute intestinal infections and other diseases of alimentary genesis.

Сhapter 7.

Hygienic aspects of antiradiative protection in medical-preventive establishments

All sources of ionizing radiation from hygienic point of their use in medicine can be roughly divided into the following groups: 1. X-ray diagnostic. 2. Distance X-ray and gamma-ray examination. 3. Internal cavity, internal tissue and appliqué therapy by means of radioactive substances of the closed type. 4. Radial therapy and diagnostic researches using radioactive substances of the open type. 

Data about biological effect of ionizing radiation are the basis for the criteria of radiative protection. Peculiarities and conditions of different categories of people irradiation are also taken into account. Working out the standards of radioactive safety one proceeds from the possibility of averting the beginning of radioactive diseases in people doing dangerous radiation tests. Creation of radiative protection for future generations is also very important. The main document regulating the levels of  influence of   ionizing   radiation is “Radiative   Safety   Standard – 96” (RSS-96/2000 in Ukraine). The following principles form this standard: 1. Not to exceed the main compulsory dose of maximum irradiation; 2. To avoid any unnecessary radiation; 3. To use the lowest dose of radiation.
Based on possible consequences of irradiation the following categories of irradiated persons are determined:

Category A. It includes medical staff (professionals) and persons, who work with sources of ionizing radiation directly regularly or temporally.

Category B. It includes persons, who do not work directly with sources of ionizing radiation, but their working places are located so, that they can be exposed to the influence of radionuclides and other sources of radiation, used in the establishments. 

Category C is population in the whole that is the population of a district, a region or a country.

 Three classes of standards are determined for each category of irradiated persons: maximum dose limits, possible levels, and control levels. To estimate the degree of radioactive danger of radionuclides, the ways of their ingress into the organism and the quality of their absorption are taken into account. The most frequent ways of ingress of the radionuclides in human body are breath, drinking water and food products.

The system of radioactive protection includes the whole complex of different measures, which can be divided into:

1. Planning and constructive measures, namely selection of the place for the radiological department, peculiarities of the internal design of the department, accommodation of special equipment, protective equipment, protective constructions.

2. Measures of individual protection of medical staff.

3. Current sanitary and dosimetric control of the workers, equipment and the environment.

4. Medical measures of organizing preliminary and periodical medical examinations of the staff (control of health).

There are two kinds of radioactive substances, which are used in medicine. The first kind is radioactive substances used in closed type, namely X-ray radiation, radioactive needles for appliqué therapy, γ-rays and so on. Sources of ionizing radiation are called open if they cause the ingress of radioactive substances into the environment when they are used. In this case not only outer but also additional internal irradiation of medical staff can be observed. It happens when radioactive isotopes enter the working environment as gases, aerosols and in the form of solid and liquid radioactive waste products. For example radioactive solutions, pulvs and others (for example, patients drink radioactive solutions for diagnosis of disease of thyroid gland).

The system of protection depends upon the type of sources and the kind of its radiation. The main dangerous factor during the work with closed sources of ionizing radiation is outer irradiation. Subsequently radiative protection should be directed to the maximum lowering of the outer radiation. The activity of closed sources used in medical practice differs greatly. Therefore the system of protective measures depends on the activity of radiator, the kind of radiation, the technology of work with the source. Dose of irradiation of medical staff non-exceeding the level determined by the RSSU-96/2000 is the main criteria of protection reliability.
Main principles of protection from the outer irradiation consist of the following ways: 

1. Protection based on quantity that is lowering of the radiation power of the source.

2. Protection based on time that is lowering of working time with the source of radiation.

3. Protection based on distance that is increase of distance between the source of radiation and the worker.

4. Protection based on screens that is decrease of the intensity of radiation by means of materials absorbing ionizing radiation.

Protection based on quantity in medical practice has not been widely used, because lowering of activity of the source leads to lowering of medical effect and to the forced increase contact time of the patient with the radiation. Protection based on time has manifested itself during the work with source of low radioactivity, during manual manipulations with them. Automatism of work operations and high skills of medical personnel permits to reduce the contact time with radionuclides. Protection based on distance is realized mostly by using of remote control instruments that effectively reduce the dose of the personnel irradiation. Protection based on screens has a great significance during the work with closed sources of ionizing radiation. The best materials for lowering of gamma rays and X-ray radiation are those, which consist of substance with large atomic weight. In practice lead is frequently used. To protect adjacent rooms concrete, barium-concrete and ferro-concrete are used. Aluminum, glass, plastic are used for protection from β-ray radiation. Screens of materials with great quantity of hydrogen atoms (paraffin and concrete) are used for protection from neutrons.
Main principles of protection during work with open sources of ionizing radiation are:

1. Planning and constructive measures. Radiological departments must be situated on the separate territory at the distance of at least 30 m from other medical buildings; it must have a separate entrance. Radiological departments must have a specific character of internal design. 

2. Hermetization of production equipment prevents as much as possible enter of radioactive substances into the air of the production zone. Rational design provides maximum isolation of rooms with radioactive substances from other rooms of different functional purposes. Based on possible contamination, three functional zones are distinguished: zone of accommodation of the equipment, chambers, cells, communications which are the main sources of radioactive contamination; periodically served repair and transport rooms for repairing the equipment, for loading and unloading radioactive materials, and rooms for temporary storage of waste products; operators’ rooms and control panel rooms, where medical staff constantly works.
3. Sanitary and technical devices and equipment are presented by special ventilation systems, their main purpose is to protect the air environment of working rooms from radioactive contamination. “Hot” chambers and cells are equipped with a system of in-draft and drawing ventilation. Radiological department, where radioactive substances are used in open conditions, must be equipped with centralized cold and hot system of water-supply. Water taps must have mixers and must be opened by means of pedal or elbow handles. In the radiological department there must be two systems of sewerage: economic system and specific system for radioactive waste removing. 

4. Use of means of individual protection and sanitary treatment of personnel. They are divided into the means of every day use and the means of short time use. Means of everyday use are doctor’s overalls (special suits and special shoes), means of protection of breathing organs and hands (filtering respirators, special screens of organic glasses, rubber gloves with lead, and so on). Means of short time use are insulating hose and autonomic suits, pneumatic suits. In the radiological department there must be facilities, washing rooms, shower rooms of different types for washing and deactivation of personnel.

Rules of individual hygiene. Penetration of radioactive substances on special clothes and skin of personnel can cause both additional irradiation of the skin and their penetration into organism through alimentary canal and the damaged skin. Besides, the probability of carrying radioactive substances into clean rooms appears. Therefore, it is necessary to follow the rules of radiation asepsis. The main task of personnel is to avoid contact of unprotected arms and the other surface of human body with irradiant objects by means of gloves and protective clothes.

Automatic pipettes must be used for prophylaxis of penetration of radioactive substances into the alimentary canal during the work with solution of any specific activity. Smoking, taking food in the working zone, storing food products and cosmetics, home clothes and other things, which are not used during the work with radioactive substance must be strictly prohibited.

In case of contamination of skin the urgent sanitary treatment is carried out using soap, water and special detergents.

 After work dosimetric control of contamination level of special clothes and skin of the personnel must be carried out.

 This control repeats after sanitary treatment. When equipment and means of individual protection are contaminated by radioactive substances, their cleaning and deactivation should be carried out. Medical control detects both persons having contra-indications for work with ionizing radiation and symptoms of radiation disease. Periodical medical examinations are made once a year. In case of over irradiation of workers or emergency, additional medical check up should be carried out. 

In the radiological department all measures guarantee protection of medical staff from over   irradiation.  Permissible limit of general irradiation  or irradiation the first group of critical organs for medical staffs of category A is 20 mZv per 5 years, category B - 2 mZv per year. Permissible limit of outerirradiation for population is 1 mZv per year ( in accordance of RSSU- 96/2000). 

Groups of critical organs of human organism

The first group: gonads, red bone marrow and body in wholly.

The second group: liver, kidneys heart, spleen and others internal organs.

The third group: skin, bones, hands, feet, anterbrachium (shin), crus.

Hygienic requirements, radiation protection of personnel and radiation safety of patients in X-ray room
Amongst sources of ionizing radiations, used in medical departments, the most common are X-ray diagnostic apparatuses. X-ray radiation, generated by those apparatuses, is characterized by significant penetrating power and, as a result, may pose hazard for personnel of X-ray subdivisions, patients, undergoing radiological procedures, persons that are in adjacent premises and on adjacent territory. That is why their allocation, planning and exploitation must satisfy the requirements of radiation safety.

Requirements to allocation, planning, arrangement, sanitary and technical equipment of radiological subdivisions of hospitals, radiation protection of their personnel and radiation safety of patients are stated in «Building rules and norms», «Sanitary rules and norms – X-ray departments (rooms)» (SRandN 42–129–11–4090–86), «Sanitary rules of work during medical X-ray procedures» (№ 2780–80).

Sanitary legislation does not permit allocation of radiological departments (rooms) in residential houses and child's institutions. No particular requirements to their allocation in patient care institutions are in place. But with the purpose of decrease of amount of adjacent premises for permanent sojourn of personnel and patients, advantage has been given to block-type arrangement in separate outhouse or on the ground or on the last floor of buildings.

Main premises of X-ray room is the treatment room (the premise, where X-ray apparatuses are located and all kinds of X-ray procedures are conducted). Existing legislation forbids their allocation under (over) wards for pregnant or children or in adjacent with them premises.

Radiation protection of adjacent territory (in case of location of X-ray room on the ground floor) and adjacent premises is provided by shielding by building structures (walls, overlappings, partitions), material and thickness of which must decrease radiation intensity to allowable level.

Weak spots in radiation protection by using building structures are doors and windows. Elimination of this defect is achieved by covering of doors by iron, leaden or lead-impregnated rubber plates; equipping windows with iron shutters (wooden with covering of iron or lead-impregnated rubber) or by raising of window-sill to 1.6 m height above floor-level.

Area of treatment room is regulated with purpose of protection of adjacent premises and it must be no less than 34 m2 for every X-ray apparatus, which must be located such way, that the distance between focus of X-ray tube and walls would not be less than 2 m and its radiation would be directed mostly in direction of main wall. Area of treatment room is enlarged by 15 m2 for every extra X-ray apparatus. X-ray tube is located in flask with collimator that forms work beam.

Protection of radiologist is provided by:

· lead-impregnated glass that covers fluorescent screen;

· multiple-stripe apron of lead impregnated rubber, that is hung onto screening device;

· small protective screen;

· use of individual safety means (gauntlet, apron from lead impregnated rubber (in textile cover for protection from diffusion of lead)) in special cases. 

Protection of laboratory assistant of X-ray room is provided by allocation of his work place in separate adjacent premise that is called control room (panel room). This work place is provided with window of lead-impregnated glass to treatment room and with means of direct communication with doctor.

In addition to treatment room and panel room, planning of X-ray room or X-ray department must have:

· consulting room – 10 m2;

· photographic laboratory – 6 m2;

· booth for preparation of barium solutions – 4 m2;

· cloakroom – 2.5m2;

· toilet;

· waiting room (in polyclinic).

Sojourn of paramedical personnel in treatment room or panel room during radiological procedures is not allowed.

During radiological examinations persons that take part in them – personnel of other departments of hospital, alliance of patient, attendants that have to support child or infirm may stay in treatment room in conditions that dose received by them does not exceed level of irradiation of category B.

Radiation safety of patients is based on decrease of radiation exposure during X-ray examination of population especially pregnant, children and adolescent that can be achieved by complex of organizational, medical and technical measures. Organizational measures provide regulation of X-ray examination of population, restriction of annual dose of irradiation for different categories of patients, raising the level of personnel's skill and responsibility for performance of procedures

Сhapter 8.
Sanitary supervision and medical control 
of water supply sources in extreme conditions
       In extreme conditions, after ruinous earthquakes, floods, etc., there is a possibility of damage of water supply system and termination of centralized water supply to residents of cities and other settlements. These circumstances require organization of alternative water supply for personnel of Ministry of Emergency and Armed Forces participating in elimination of consequences of extraordinary cases, as well as for ordinary people.

First of all, it is necessary to organize and carry out sanitary survey of water supply sources (open or underground), which can be used as a base for establishment of water supply points. The purpose of sanitary survey of water sources is to collect data needed for solving the problem of water supply in extreme conditions. The principal task of sanitary survey of water sources is to collect data of sanitary-topographical, sanitary-epidemiological, sanitary engineering and nature for choosing the water source, amount and quality of water which enables to use it for arrangement of a water supply station on its basis.

\The sanitary survey of water sources is to start from analysis of topographical and hydrogeological maps of localities in order to mark all water sources potentially fit for arrangement of water supply points on their basis.

Further, there should be a detailed study of chosen water sources directly on the spot. This work consists of five stages: 

The first stage is sanitary-epidemiological survey of the water source and surrounding territory. This stage is aimed at revealing infectious diseases among people, residing at this territory, which may spread through water (cholera, typhoid fever, dysentery, etc.). For this purpose it is required to use the data received from epidemiological departments of sanitary-epidemiological stations about epidemiological situation in the locality of the water source or find people suffering from infectious diseases in this locality by visiting dwellings.

The second stage is sanitary-topographical exploration of the water source and surrounding territory. This stage is aimed at establishment of possible sources of water contamination (dumps, cesspits, industrial and consumer waste flows, etc.). Besides, it is required to arrange possible ways of water contamination in the water source (surface with sewage, contamination of underground water sources, mixed). In this case it is required to study nature and type of water source, relief of surrounding locality, and description of soil, list of objects of industrial, municipal and agricultural infrastructure, which can produce negative affect on the water quality.

The third stage is sanitary-engineering survey of the water source. Since the personnel of the formation and people in the extreme conditions must be provided with high-quality water in sufficient amount. Open water basins (rivers, lakes, and water reservoirs) are most frequently used for establishment of water supply points.

In the course of sanitary-engineering inspection of these water sources it is required to study: size of the water reservoir (length, width, depth), shape (round, oval), description of its bottom and banks, flowing or non-flowing, whether the water reservoir dries up in summer or not, whether the water reservoir has fish or not, whether the water reservoir is used by people for watering cattle and washing and (or) for recreation (for example swimming).

Taking into account the above data it is required to choose the place in type of water intake from the water source, if it is chosen as the base for establishment of the water supply point. The water amount in lakes and water reservoirs (V) in m³ is calculated according to the following formula:
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V is water amount in m3
a is average length of water basin (m)

     b is average width of water basin (m)

     h is the deepest place of water basin (m)

The water amount in well is calculated according to the formula:

                                              V=πR²h, where

V – is amount of water in m³


π - is 3.14

R – radius of well, if well has cylindrical  shape

h  - depth of well  

Hygienic estimation of water quality is the fourth stage of sanitary survey. Since a conclusion about water quality should be made within a short period of time, the amount of sanitary-hygienic of laboratory analyses is considerably reduced. Being near the water basin it is required to determine color, smell and taste (they are organoleptic properties of water). Taste  is determined if there is no danger of water contamination with pathogenic microbes, toxic substances and radioactive substances, i. e. after determination of toxic and radioactive substances in water and disinfection of water. Temperature and transparency are physical properties. The technique of water examination in the filed condition differs from methods applied in laboratory conditions: the methods should be simple and enough information. For this purpose dry reagents are used instead of liquid ones, more often in the powder form, tablets, containing some defined amount of substance pieces of paper soaked with reagent, the methods apply titration by drops using adjusted pipettes, the colorimetric and nephelometric methods of analysis using, estimation tables references and colorimeters are also applied.

For these purposes it is required to use portable basis tools and medical sets meant for analyzing the water quality in the field conditions.

The fifth stage is working out of the hygienic conclusion about water quality and use of it. 
Field water supply for rescue units during emergency situations is provided by special subdivisions of engineering service of the units by means of:

deployment of water supply points – plots at the water sources, where basic means of water extraction, elevation, purificationit, disinfection, if necessary – decontamination and degassing are deployed, stockpiling and distribution among subdivisions of the units (if necessary - preserving) is carried out.

deployment of water pumping points – plots in the area of units’ quartering, where there are means deployed for water reserves storage, which is delivered from water supply points and for its delivery to personnel of units (and refugees after disasters);

individual water supply with water disinfection using boiling or special tablets (“Pantothenatecide”, “Aquasept” etc.).

Characteristics of drinking water requirements in field conditions at emergency situations are the following:

strictly indispensable conditions - epidemiologic and toxicological safety of the water;

desirable, but not compulsory requirements – good organoleptic properties, optimal mineral composition. Weakening of the last two requirements is based on short terms of consumption of such water by personnel of units: until termination of rescue operations in emergency.

When choosing water sources during organization of water supply points, first of all, one should use artesian wells if they remained intact and there is energy for water raising or, if there are facilities for water-well drilling. Secondly, one should use well and spring water with its сompulsory prior disinfection, or imported disinfected and preserved water. Thirdly, open circulating water reservoirs or lakes, but with water purification and disinfection.

Сhapter 9.
Organization and carrying out of sanitary inspection of water purification , disinfection and decontamination in field conditions during emergencies 

After completion of sanitary survey of a water source and assessment of water quality it is required to take a decision about its applicability for arranging water supply point for victims and rescuers in extreme conditions. Besides, it is necessary to schedule arrangements meant for water quality improvement of this water source for drinking usage (purification, disinfection, and others). The problem of water disinfection before delivery to consumers under extreme conditions is solved basing upon a real danger of bacteriological water contamination and shortage of time of obtaining laboratory analysis data of bacteriological features of the water from the water source. Water in any water source is considered to be contaminated and it is subjected to preventive disinfection mostly through chlorination method in various modifications.
Types of water treatment in field conditions: disinfection, purification (water clarification), and necessarily desalinations, decontamination and degassing.

The following methods of water disinfection in field conditions in emergency situations are used:

· physical: boiling, and at filtration station – ultraviolet irradiation;

· chemical: chlorination. Formely silver ions were used.

There are 4 methods of water chlorination (according to chlorine demands, hyperchlorination, with preammonation, post-critical doses of chlorine). In field conditions hyperchlorination and chlorination according to chlorine demands are used. 

For water chlorination in field conditions they use:

· chloride lime 3СаCl(OCl)×Ca(OH)2, which contains 30-35 % of active chlorine when it is fresh ;

· calcium hypochlorite subsalt TTHCHS - 3Са(OCl)2×2Ca(OH)2, active chlorine content of which achieves 47-57 %;

· “Pantothenatecide” tablets – parasulphodichloramide of benzoic acid with soda and salt СООН С6Н4 NCl2. When fresh, it contains 3.5 mg of active chlorine and it is intended for standard bulk of 0.75 l;

· “Aquasept” tablets – sodium salt of isocyanuric acid, contains 4-4.5 mg of active chlorine and it is intended for 0.75 l of water.

A dose of chloride lime or TTHCHS for water disinfection in accordance to chlorine demand is defined by test chlorination of equal water volumes in three glasses (from the special set for water chlorination and coagulation control) by different doses of chlorine within the limits of expected chlorine demand (most often 3-5 mg/l) so that chlorine residual after 30-minutes exposition was within 0.3-0.5 mg/l. In the absence of water chlorination and coagulation control set or required reagents chlorine demand may be defined by water chlorination in three buckets, putting in 1, 2, 3 table-spoonfuls of 1 % solution of chloride lime, and to choose such dose, at which after 30 minutes exposition one will feel the slightest but distinct smell of chlorine.

Water hyperchlorination method in field conditions is used in cases when it is necessary to receive disinfected water very quickly (exposition of disinfection reduces by half), when water is turbid, dirty or it is suspected of being infected by pathogenic microorganisms (adverse epidemiological situation), when laboratory means for definition of water chlorine demand are not available and at water purification and disinfection by standard chlorine-vitriolic method.

Chlorine doses that are used for water hyperchlorination:

· without suspect of being infected by pathogenic microorganisms – 10 mg/l;

· when infected by vegetative forms of pathogenic microorganisms – 20 mg/l;

· when water is infected by spore forms of pathogenic microorganisms – 150 mg/l. 

Chlorination exposition: 15 min. in summer, 30 min. in winter, and when infected by spore forms of microorganisms – more than 2 hours.

After hyperchlorination it is necessary to do dechlorination of water with sodium hyposulphate or by filtration through activated carbon. 

From the known methods of water purification (water precipitation, filtration, coagulation with filtration) in field conditions coagulation with filtration applying basic or improvised filters is used. 

For the purpose of water decontamination and desalination the following methods were developed:

- distillation – disengagement of water from dissolved salts, including radioactive ones, but the method doesn’t suit for the first period after nuclear accident, when big amount of radioactive iodine concentrates in foodstuffs and sublimates together with steam. Besides, distilled water needs to be enriched with salts. 

- ion-exchange filtration – water filtration through cationites and anionites, which also allows to disengage water from dissolved salts, including radioactive ones in it (fig. 1, 2); 

- if the carriers of water radioactivity are the suspended in water particulate pollutant particles, partial decontamination may be carried out by coagulation with filtration.

The essence of the standard chlorine-vitriolic method of water purification and decontamination consists of simultaneous introduction of coagulant 150 mg/l and chloride lime or TTHCHS in dose 10 mg/l of active chlorine (50 mg/l of chloride lime with active chlorine content more than 20 %)  (fig. 3).

[image: image6.jpg]



Fig. 1 Scheme of water desalination and decontamination by ion exchange with the help of FCF-200 
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Fig. 2 Scheme of water desalination and decontamination 

by ion exchange using MAFS-3 
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Fig. 3 Scheme of water purification by coagulation, precipitation and filtration using filter FCF -200

At the same time coagulation occurs irrespective of water alkalinity (i.e. amount of salts of bicarbonates) according to the reactions:

а) with chloride lime:

Al2(SO4)3+3CaCl(OCl)×Ca(OH)2+2H2O(2Al(OH)3+3CaSO4+CaCl2+2HOСl;

b) with 2/3 of calcium hypochlorite subsalt:

Al2(SO4)3+3Ca(OCl)2×2Ca(OH)2(2Al(OH)3+3CaSO4+2HOСl+2Ca(ОCl)2.

In case of common coagulation the reaction takes place with calcium and magnium bicarbonates, which concentration must be higher than 2 mg/equiv./l:

Al2(SO4)3+3Ca((HCO3)2(2Al(OH)3+3CaSO4+6CО2.

If there are little calcium and magnium bicarbonates in water, for successful coagulation one should add soda into water. There is no need to do that using the chlorine-vitriolic method.

To basic means of water supply for engineering subdivisions of rescue units one can refer:

· facilities of ground water production: small-pipe well; shaft well digger; rotary drilling apparatus;

· water raising facilities: manual piston pump; manual sucker-rod pump; machine sucker-rod pump; monoblock pump; electric pump;

· water treatment facilities: fabric-charcoal filter; military filtration station; modernized autofiltration station; field desalination plant, desalination field station;

· reagents: coagulant Al2(SO4)3; chloride lime; TTHCHS, “Pantothenatecide” and “Aquasept” tablets; cationit-carboferrogel, anionit-sulfonated coal;

· water accumulation and transportation facilities: reservoirs for water; water tank-trucks; stationary tanks, field water-pipes.

Hygienic expertise of water in the extreme condition

As a result of catastrophes, terrorist acts in peace time or military operations during the war, diverse contamination of the source of water supply are possible. It can be radioactive contamination, poisoning with intoxicating and bacterial agents. In case of water contamination hygienic expertise is carried out. Different specialists take part in the expertise; it depends on its character in every situation. But only hygienist has the right to decide when the contaminated water can be used.

The hygienic expertise consists of four stages. The first stage is examination on the place. The second stage is taking samples of the water for analysis. The third one is laboratory analysis of water samples and the fourth stage is drawing expert conclusion.

The first stage of hygienic expertise is examination on the place, it includes several moments: gathering information, inspection of the object and the surrounding area, performing indication. The information gathering permits to define more precisely the form and the way of contamination. It includes receiving the data from the proper organizations, special intelligence services, materials of interrogatory of servicemen, captives and natives. During the inspection of the object it is necessary to pay attention to the main marks of the place of contamination. The examination of the water source and its neighborhood aims to detect the signs of water contamination. If the result of gathered information, inspection and indication, testifying irrefutably is absence of any contamination, the expert allows using this water. 

If on the contrary, all this information testifies contamination and its level exceeds the allowed norm more than 10 times, usage of this water is severely prohibited.

If contamination by unknown agents is suspected, the expert goes to the next stage of the expertise, namely taking samples. It is necessary to take not less than 1 liter of water for laboratory analysis. The samples are taken with special instrument - batometer. During the first minutes and hours after chemical contamination the samples of the water from open water reservoir are taken from the upper layer, from the depth of 20-30 cm and from the medium layer.

Hardly soluble poisonous substances can be located on the bottom in the form of drop (ipritus, for example) and that is why the samples are taken from the bottom and from the medium layer next day. The third stage of hygienic expertise is laboratory examination. It includes sanitary-bacteriological, sanitary-toxicological, sanitary-radiological examinations of water. The last stage of hygienic expertise is drawing expert conclusion. It is based on analysis of the complex of all gathered materials: data of object, gathered information, examination on the place and laboratory results.

As a result of hygienic expertise of water located in the contaminated zone (with poisonous substances (PS) and radioactive substances (RS)) there can be the following conclusion: 

1. The water can be used without any restriction. This conclusion can be made if the water was kept in the hermetic package and superficial surface of this package was carefully purified (in case of its contamination);

2. The water is suitable for use by healthy people, if its contamination does not exceed permissible level;

3. The water is suitable for use after special treatment;

4. The water is not suitable, if water contamination is 10 times more than permissible level.

Methods of special treatment of water in the extreme conditions. There are 3 kinds of special treatment of water. Besides disinfection there are deactivation and detoxication.

Deactivation of water is the method of special water treatment, which is directed to the removal of radioactive substances from the water. Method of deactivation of water is the same as for water purification, namely sedimentation, filtration and coagulation. Besides, it is possible to use special methods, namely distillation and ion-exchange filtration.

The following technical and improvised means of deactivation of water are used.

Basic and technical means: the fabric and carbonic filter (FCF) filled with activated carbon and dense texture; filtering properties of activated carbon are 3 times higher than usual carbon; capacity of this device is 200 liters of water per hour; if the water is too muddy, the capacity of this device equals 100 liters. Two men serve this device. There are autofilter stations on the base of the automobile chassis. The productivity of station is 7.5 thousand liters per hour, it has 3 filters. Seven men serve this station. Modernized autofiltering station (MAFS) is used for purification, disinfection and deactivation of water. Its productivity is 10 thousand liters per hour. MAFS has the ultra-violet lamps for disinfection of water. Also in this device water can be disinfected by the method of overchlorination. That is why MAFS has two dechlorinators.

Besides, in Ukraine for deactivation of water the following basic technical means are used: for distillation mobile water desalinating installation MDI– 300 and mobile water desalinating station MDS – 1800. These basic technical means work as a usual still. As a result distilled water appears (completely desalted water). Before using this water is mixed with usual unpolluted water. This method cannot be used if the water has been polluted with radioactive iodine, because iodine transfers into steam, condenses and gets into the deactivated water. Ion-exchange filtration is carried out with fabric and carbonic filters. One of them is filled with cationite - exchanger, the other anionite-exchanger. Cationite - exchanger detains radioactive cations and anionite-exchanger – radioactive anions. If there is only one FCF it is filled with two layers: the upper layer is cationite-exchanger, the lower layer is anionite-exchanger. After ion-exchange filtration water is completely desalted as well as after distillation.

For deactivation of water in a well it is necessary: washing of surface part of flame with clean water, repeated water pumping, cleaning of the well bottom. Besides, it is necessary to remove soil at the depth of 5-10 cm within the radius of 5-10 m. After that the control of radioactive pollution is carried out. Permissible limits of radioactive pollution of water in peace time during the period of emergency situations are: 3·10 ˉ11 curie /L – the water is relatively clean, this water is potable; 1·10 ˉ10curie/L– the water is relatively polluted and portable; 1·10ˉ9  curie /L – the water is polluted and can be used during the period, which does not exceed 1 year; 1·10ˉ8 curie/L – the water is highly polluted and can be used only for one month; 2·10ˉ8 curie/L– the water is extremely polluted and can be used for 3 days.    

A permissible limit of radioactive pollution of water in war time depends on the period of time after contamination and volume of tested water (table). 

Permissible limits of radioactive contamination of water in war time
(in milliroentgens)

	Volume of water
	The 1 day
	Till  the 30 day
	More than 30 days

	Mess-tin
	14 mR/h
	3 mR/h
	1.4 mR/h

	Watering bucket
	40 mR/h
	8 mR/h
	4 mR/h


Hygienic norms of water consumption in extreme condition are water for drinking and washing purposes. At the water insufficient territory under extreme condition of isolation in the temperate climate hygienic norm of water consumption is 5 liters, in the hot climate it is 8 liters a day, in the hot climate of deserts 25 liters a day. They are minimum norms, they can be increased.                 

Сhapter 10.
Organization and carrying out of sanitary inspection on adequacy and safety of food for rescue teams and civil units during emergency situations
The following ideas should be taken into account when organizing nutrition under extreme situations in the field conditions. Under extreme conditions general and epidemiological situation sharply worsens, so the danger of development of alimentary diseases appears. The conditions of food storage and cooking worsen too. The food assortment is very limited. The nutrition organization is hindered because of mass destruction. 
Conditions of rational nutrition are the following:

· Quantitative adequacy – correspondence of caloric content of food for a daily ration with energy expenditures of human organism.

· Qualitative adequacy, favorable balance – proper content of energetic, plastic, catalytic food materials (proteins, fats, carbohydrates, mineral salts, micronutrient elements, vitamins, flavoring substances) for a daily ration in optimal quantities and optimal proportion. 

· Rational eating pattern – number of food intakes, correspondence of food intakes with biological rhythms of human organism, distribution of a daily ration for single food intakes, food intake intervals.

· Correspondence of food quality to enzymatic potentiality of digestive system (digestibility and high absorbency).

· Epidemiologic safety and toxicologic harmlessness of food (absence of causative agents for foodborne infectious diseases with, germs of helminths, poisonous substances).
Methods of medical control of adequacy of food:

· calculation methods – according to menu-schedule using food standards – rations for rescue teams and civil units (Appendix 3) and tables of chemical composition of foodstuffs;

· methods of sanitary inspection of conditions of procurement, transportation, storing, cooking and realization of foodstuffs and ready meals;

· check-weighing methods (check-weighing of foodstuffs when issuing them from a storehouse to a cook-house, when loading them into a cauldron, for instance, of a field kitchen, check-weighing of ready meals); 

· methods of express analysis and laboratory analysis of foodstuffs and ready meals for caloric content, content of proteins, fats, vitamins and other;

· methods of study of nutritional status of human organism of personnel of the units (according to anthropometric, physiometric, somatoscopic indices, data of biochemical, clinical studies).

Organization of medical and sanitary control of food for personnel of the units during emergencies

Medical and sanitary control of the food for personnel of the units is accomplished by:

· the system of preventive measures: design and construction of objects designed for foodstuffs, which satisfy the requirements of hygienic regulations (such as storage facilities for foodstuffs, stationary and mobile kitchen equipment, refrigerating units, special-purpose transport); working out of technique and equipment to conserve and preserve food, to produce containers, packages and etc.;

· the methods of medical control of adequacy of food for personnel of the rescue teams and civil units;

· the system of regular sanitary inspection that includes sanitary inspection of objects designed for foodstuffs and sanitary examination of foodstuffs and ready meals for freshness and safety, which is the most important thing in conditions of disasters and other emergencies.

Specific features, which are peculiar to basic laboratory kits and devices for field conditions:

· kits designed for express research with use of standardized reagents, indicators, references;

· kits and devices standard for all services, rescue teams and civil units; 

· kits and devices, which have small-size and are resistant to impacts (shaking) during transportation.

Health disorders depending on the inadequacy and poor quality of food
· diseases caused by starvation, quantitative and qualitative malnutrition (marasmus, quashiorkor, hypovitaminosis, avitaminosis and others);

· diseases caused by overeating (obesity, podagra, hepatitis, cholecystitis, pancreatitis, cholelithiasis);

· diseases caused by food irregularity (gastritis, gastric ulcer, duodenal ulcer, coprostasis and etc.);

· diseases caused by wrong cooking of foodstuffs (gastritis, stomach ulcer, hypovitaminosis and others);

· food poisonings: of microbial origin (toxicoinfections, bacterial toxicoses, mycotoxicoses), of non-microbial origin (by food, poisonous by its nature; by food, which became poisonous as a result of violation of rules of storing and other rules, by food, contaminated by poisonous substances ( by pesticides, by salts of heavy metals and so on);

· enteric, bacillary, viral, zoogenous infections (typhoid fever, paratyphoid A, B, dysentery, hepatitis type A, poliomyelitis, enterovirus diseases, brucellosis, foot-and-mouth disease, tuberculosis and etc.; geo- and biohelminthosis (ascarid, whipworm, beef tapeworm, pork tapeworm, porkworm, fish tapeworm, Trematoda and others);

Organization of food for personnel of the units and medical control of food adequacy and safety during disasters and other emergencies

During the first, the most critical period of any catastrophe or other disaster, individual food for personnel of the units, which came to help the victims and affected population and to eliminate the consequences of a catastrophe, is to be organized. Such food is realized using dry rations, sub caloric food allowances, rations for survival.

Dry rations are portions of meal, which are always packed, and intended for one person per day, which consist of:

· rusks or pieces of dry bread;

· different canned goods (three 200-gram pieces), sugar – 45 g, tea – 1 g, concentrated products to cook soups, porridges, which need no long-lasting cooking. Caloric content of dry rations is within 3 200 - 3 500 kcal.

Sub-caloric food allowances (1 100 - 1 150 kcal.) include reduced quantity of carbohydrates, fats, and sufficient amount of proteins, vitamins, mineral substances, micronutrient elements. 

“Rations for survival” are rations in the form of bricks or large tablets that have low caloric content (800 - 1 000 kcal.), and minimally required quantities of proteins, fats, and other nutrients. They are intended to be eaten during short-term period (during 2-3 days) in the most difficult conditions of catastrophes or disasters.

The second form of organization of food for personnel of the units is a group food by means of food concentrates, which need no long-lasting cooking. 

Such food concentrates are produced as a single food: “minced meat”, “ minced fish”, “dried sour clotted milk” etc.; as a single dish: “wheat and vegetable soup”, “potatoes stewed with vegetable powder” etc.; as standard field food allowances per 2, 10, 20, 50 persons – dry bricks for breakfast, dinner, supper – in single package.

Such food concentrates are ready to be eaten after boiling in water during 10 minutes.

The third form of organization of food for personnel of the units under conditions of emergencies is a collective one: at food stations (FS), where food is cooked in field-kitchens from usual foodstuffs, sometimes they use there some food concentrates instead of usual foodstuffs, if necessary usual foodstuffs are not available.

The main tasks connected with peculiarities of nutrition organization in field conditions are hygienic control over existent real nutrition objects and hygienic control over nutrition objects, which do not work at this moment. Very important measure is creation of temporary nutrition stations at the base of food department of medical establishments and trade outlets, besides creation of mobile nutrition stations (MNS). MNS includes various kinds of cook-houses, water cisterns and special tents for their placement. MNS should be placed so that there must be good access roads, favorable conditions for protection of water and food products from unfavorable factors of the environment. 

Peculiarities of nutrition under extreme conditions are characterized by danger of food pollution. It means necessity to carry out hygienic expertise of provision, to protect provision and ready food from radioactive substances, harmful chemical substances and microbes. 

In case of contamination of region radioactive substances penetrate into food-staffs on different depth, namely: into flour up to 1 cm of depth, into sugar up to 2 cm, into cereals - up to 3 cm, in fruits and vegetables radioactive substances penetrate up to 3-5 cm, into milk, other fluids - at the whole depth. Chemical poisons penetrate into products at the different depth too: into cereals and flour - up to 5 mm, into bread up to 7 mm, into meat - up to 3 mm, into fluid products at the whole depth. 

Usage of food products after radioactive, chemical and bacteriological contamination is possible only with permission of Ministry of Emergency medical service. Medical service carries out the complex of special actions, which is called hygienic expertise. Different specialists can take part in the hygienic expertise; it depends on its character of contamination in every situation. But only hygienist has the right to decide if the contaminated or suspicious food products can be used. That is why medical examination of this type is called hygienic expertise and is headed by hygienist.

 Hygienic expertise consists of four stages: examination on the place, taking samples of food - staffs for analysis, laboratory analysis of food products and dishes ready for serve and drawing expert conclusion. The first stage of the hygienic expertise takes place on the site and includes several moments: gathering information, inspecting the object and the surrounding area, performing indication. The information gathering permits to determine more precisely the form and the way of contamination. It includes receiving the data from the proper organizations, military and special intelligence services, materials of interrogatory of servicemen, captives and natives.

During the inspection of the object it is necessary to pay attention to the main marks of the place contamination. The food object examination is carried out by inspection of premises and food - stuffs. They pay attention to the arrangement of rooms relatively to the epicenter. Indication of radioactive substances is carried out with help of special apparatus Radiometer-roentgenmeter, chemical substances-with special device which is called device of chemical reconnaissance. 

At the end of this stage it is necessary to give out the conclusion. The conclusion can be final or preliminary. Final conclusion is given in such position: 
- when radioactive, chemical and bacterial contamination is absent;
- when radioactive, chemical and bacterial contamination is less than hygienic permissible level; 
- when radioactive, chemical and bacterial contamination is 10 times more than hygienic permissible level; 
- when there is mixed contamination of food products by radioactive nuclides, chemical substances and microbes; 

- when as a result of using weapon of mass destruction food products have unusual appearance; 
- when food products have contamination into the whole depth.
In other cases at the end of the first stage there must be a preliminary conclusion. In this case the second stage is carried out; it is taking the samples for analysis.

The samples are taken from the upper layers, not less than in 10 places, in the lot approximately 100 g of the product are taken from every place and all these samples are mixed. Common sample has to be approximately 1000 g weight. It is prohibited to take samples by mixing outer and inner layers of the product. It is recommended to take samples from such depth: from hard food - stuffs (meat, fish, bread, etc.) - 1 cm of depth; from dry products (grouts, sugar) - 3 cm of depth; from porous food-stuffs (macaroni, dried crusts)  depth of samples take is 10 cm, from semiliquid food (jam) - 5 cm. From liquid products the medium sample is taken. Fruits and vegetables are taken a piece. From the food-stuffs, which are kept in the piled sacks, the samples are taken from more suspicious for contamination places.  The samples are taken from exposed places with a scoop (depth of 3 cm, weight of l00g) from 10 sacks of a lot. The samples from the food-stuffs, which are kept unpacked, are taken by the same way from 10 different places. If the food - stuffs are kept in the boxes, the samples are taken from the side near the contaminated wall. The samples of hard food - stuffs (meat, fish and bread) are cut out from the superficial part of the product (thickness - 1cm).

The third stage of hygienic expertise is laboratory examination. It includes sanitary-bacteriological, sanitary - toxicological, sanitary - radiological, dosimetric and sanitary examinations of the chemical components and physical properties of food products.

The last stage of hygienic expertise is drawing expert conclusion. It is based on the analysis of the complex of all gathered materials: gathered information, data of object examination on the place and laboratory results.

As a result of hygienic expertise of food - stuffs located in the contaminated zone (with poisoning substances (PS) and radioactive substances (RS)) there can be six decisions: 1.The product can be used without any restriction. This conclusion can be made if the product was kept in the hermetic package and superficial surface of this package was carefully refined (in case of its contamination); 2.The product is suitable for use by healthy people, if its contamination does not exceed allowed values; 3.The product is suitable for use and can be distributed through the system of public catering if its contamination with PS and RS can be inactivated during food technological processing; 4.The product has to undergo degassing or storage; 5.The product which has undergone degassing can be used by healthy people, if the duration of the usage is limited (if residual concentrations of PS and RS in the dish ready to serve does not exceed the allowed values); 6.The product is not suitable for use and has to be destroyed.

When the expert draws his conclusion he has to take into consideration several points: the quantity of this food - stuff in the daily diet; possibility of simultaneous consumption of other PS; possibility of use of contaminated food - stuffs. 

  Permissible level of food products radioactive contamination depends on the time after contamination and mass of tested products for war time (table). 
Permissible level of radioactive contamination of food products

under conditions of emergencies
	
	Names of the products and their volume
	                       Time of consumption

	
	
	  The first

       day
	From the first day  to 30 day
	   After 30

       days  

	1.

2.

3.

4.
	Fluid and free-following products (mess-tin)

Macaroni (mess-tin)

Bread (loaf)

Meat (carcass)
	14 mR/h

8 mR/h

14 mR/h

200 mR/h
	3 mR/h

     1.6 mR/h

     3 mR/h

     40 mR/h
	    1.4 mR/h

0.8 mR/h

1.4 mR/h

20 mR/h


When radioactive, chemical and bacteriological contamination of food products is more than permissible level, decontamination of these products should been. There are 3 methods of decontamination of provision; they are called methods of special sanitary treatment, namely deactivation, detoxication and disinfection.

For deactivation of provision mechanical methods are used:  food-staffs washing, removal of upper layers in 1-3 cm of depth and storage of food products during 10 times of radioactive period of semi-decay.

Сhapter 11.

Hygienic peculiarities of tropical climate, it’s influence on the living conditions, work ability and population health

Urbanization, rural-urban migration, especially in tropical zone of developing countries, has created the global social problem. According to WHO and UNCHS information over 1 billion of population are either homeless, or live in slums which are dangerous to their health. 

Among big cities one should mention Mexico City (31 million population), Sao Paolo (26 million), Calcutta, Lagos and other.

These are the disadvantages related to urbanization in hot regions of the world:

· slums, squatter settlements, which constitute 50-75% of population;

· overload of public transport: journey to work from slums exhausts people;

·  rate of traffic accidents mortality is 4-6 times higher than from infections;

· traffic noise causes nervous and mental, cardiovascular disorders rise;

· air pollution from traffic discharges causes chronic bronchitis;

· communicable diseases rate in big cities is twice higher than in rural areas;

· water and food supply is complicated in arid regions. 

Following rules of hygiene in city build-up is of great importance as a measure of living conditions optimization in these regions.
Hygienic peculiarities of urban build-up in hot regions are:

· functional zoning of city areas (residential zone, industrial zone, communal–depot zone, traffic, recreational (rest zone), waste collection and disposal zones), taking into account the wind rose, site landscape, level of underground water;

· usage of forest areas;

· planting of greenery in the streets; 
· flooding prevention measures;

·  creation of open water reservoirs, fountains in recreational areas.
Creation of favorable microclimate conditions in residential and industrial premises in tropical regions is achieved by:

· premises windows aspect: in the equatorial zone – northward and southward (long premises – parallel to the equator to decrease direct insolation), in subtropical zones of the northern hemisphere - south-eastern – south-western (premises length should be oriented along to heliothermal axis);

· wall thickness increasing to 0.5 m and more, using bricks, high porous concrete, clay, high building increasing, galleries equipment, balconies. Roofs should be made of heat-proof materials and project for 2-3 m out of wall borders, double or isolated ceiling, floor should be made of concrete or stone slabs. There should be awnings over windows, gratings, venetian blind, through air ventilation due to double–sided windows location, natural and artificial ventilation, air conditioning.

Heat exchange and thermal regulation peculiarities of the organism in tropic climate

Complex microclimate influence on heat exchange was described in the textbook for autumn semester. There you can find the information that in optimal microclimate heat exchange mechanisms function without physiologic tension. Heat exchange is performed through the breathing – 12-15% (heating of expired air and moisture evaporation out of lungs and mucous surface) and through skin: 45-47% by radiation, 28-30 % by conduction (convection and conduction), 15-18% - by sweat evaporation from the skin surface. 

In tropic climate air temperature and radiant temperature from the Sun, heated soil surface and other solid surfaces (walls, metal cars and others) often can be higher than human body’s temperature, due to this human body can’t loose heat by radiation, convection or conduction, and on contrary due to these mechanisms it can get additional heat. The only mechanism of heat exchange and heat balance is heat output by evaporation. In dry air (relative humidity is 40%) and wind presence this mechanism works rather effective which is common for arid climate areas. Under high humidity and wind absence in humid climate areas this mechanism doesn’t work properly: sweat is excreted and flows down without evaporation. Due to this there can be overheating, heat or sun stroke, and organism dehydration. Significant amount of salts, microelements and vitamins is excreted with sweat. And organism demands additional water (up to 5 –12 and more liters per day).

WHO and UN specialists have developed medical measures to control living and working conditions in tropic climate and preventive measures which are implemented in countries of this climate. Calculation methods of heat load determination and overheating prevention and its pathology are of great importance among medical measures.

Hygienic standards and calculation methods of heat load of organism in hot and tropic climate conditions

1. Maximum allowable equivalent-effective temperature (EET) indices.

	Labour mode
	Labour intensity

	
	light
	medium
	hard

	Without breaks 
during the shift
	30.4
	28.9
	26.1

	With breaks:

	-every 3 hours
	32.7
	29.9
	27.6

	-every 2 hours
	33.3
	31.0
	29.9

	-every 1 hour
	35.0
	32.7
	30.4

	-every 30 min
	38.2
	35.5
	34.4

	- every 20 min
	40.5
	37.7
	35.0

	For people acclimatized to high temperature
	32.2
	29.4
	28.9

	For non-acclimatized to high temperature people
	30.2
	27.4
	26.9


EET and resultant temperatures are calculated by means of tables and nomograms. Wet bulb globe temperature determination method and its hygienic assessment according to Yanglow and Minard (1955).

Wet bulb globe temperature (WBGT) is an integral index of environment temperature which takes into account temperature, air humidity, radiant temperature and it is calculated by the following formula (1):

WBGT = 0.1 tdry + 0.7 twet + 0.2 tbulb,          (1)

where, WBGT – is wet bulb globe temperature;

tdry – temperature according to dry thermometer of psychrometer indices;

twet – temperature according to wet thermometer of psychrometer indices;

tbulb  radiant temperature according to the black globe thermometer.

According to Yanglow and Minard (1955) if WBGT exceeds 29.40C physical load for non-acclimatized people is limited. Under 31.10C WBGT physical load is excluded. Under 32.20C WBGT physical load is excluded for acclimatized people too. 

Example 1. Dry thermometer of Assman psychrometre tdry =350C, twet = 280C, tbulb = 370C. WBGT is:

WBGT = 0,1×35 + 0.7×28 + 0.2×37 = 28(
Conclusion: human can work and perform light physical work.

Example 2: Dry thermometer index is tdry = 380C, wet thermometer twet = 350C, globe thermometer tbulb = 400C:

WBGT = 0.1×38 + 0.7×35 + 0.2×40 = 36.3(
Conclusion: under these circumstances physical work is impossible for acclimatized people too.

2. Heat–Load Index (HL) according to Belding and Hatch calculation.

According to this method heat-load is calculated by the formula (2);

HL = М ( С ( R – Еmax. kcal/hour,            (2)

where: M - intensity of metabolism during work: light work –170 kcal per hour; medium - 300 kcal per hour; hard – 420 kcal per hour;

 R – heat exchange through radiation, kcal per hour;

 C- heat exchange through convection, kcal per hour;

 Emax- maximum acceptable heat loss through sweat evaporation, kcal per hour.

Loss (-) or income (+) of heat by radiation R is calculated by formula (3):

R = 11×(tbulb - 35) kcal/hour,                 (3)

where: tglobe – mild radiation temperature  according to the globe black thermometer;

Losses (-) or income (+) of heat by convection is calculated by formula (4):

С = 6×v0.6 ×(tdry - 35) kcal/hour,                 (4)         

where: v - air movement, m/sec. (v is in the table 4.2);

       tdry – air temperature according to dry temperature of psychrometer;

       35 – surface body temperature.

	v m/sec
	0.05
	0.1
	0.2
	0.3
	0.4
	0.5
	0.6
	0.7
	0.8
	0.9
	1.0

	v0.6
	0.17
	0.25 
	0.38
	0.49
	0.58
	0.66
	0.74
	0.81
	0.87
	0.94
	0.99


Maximum heat loss through sweat evaporation (Emax) is calculated by formula (5):

Еmax. = 12×v0.6 ×(42 - р) kcal/hour,               (5)

where: p - maximum water pressure, Hg mm under dry thermometer of psychrometer.

In case of wearing light clothes calculation result of heat load by formula (2) is divided by 3.

Authors recommend allowable values of heat–load index in the range of no more than 400-600 kcal per hour. It should be mentioned that with air movement increase sweat evaporation intensity increases proportionally. Thus this method is used in conditions of weak air movement. 

Example: During the first part of summer (June) workers brigade is working on cotton plantation performing work of medium intensity. Metabolism intensity rate M = 300 kcal per hour. Mild radiant environmental temperature according to black globe thermometer t = 400C; air temperature according to dry thermometer of psychrometer tdry = 380C; air movement v = 0.05 m/sec.; maximum air humidity according to dry thermometer (380C) p = 48 Hg mm. 

At first loss (-) or income(+) of heat through radiation should be calculated: R= 11×(40 - 35) = 11×5 = + 55 kcal/hour.

Then loss (-) or income (+) of heat through convection should be calculated C = 6×0.17×(38 - 35) = + 3.06 kcal/hour.
Then the maximum heat loss by sweat evaporation is calculated Еmax. = 12×0.17× (42 - 48) = - 12.24 kcal/hour.

Consequently, heat load index (HL) will equal HL = 300 + 55 + 3.06 – 12.24 = 345.82 kcal per hour, and for 6 hours of 7 hours working day (1 hour for break and lunch) the heat load will equal 345.82×6 = 2 074.92 kcal. 

Conclusion: The heat stress doesn’t exceed allowable level (400-600 kcal per hour).

While assessing results of heat exchange of the organism in tropic climate calculation, one should mention that huge amounts of macro- and microelements are excreted with sweat, especially chlorides, potassium, magnesium and that has a negative influence on heart activity and provoke angina pectoris, cardiac infarctions incidences especially in non-acclimated people. In order to prevent these complications salt loss with sweating should be compensated by means of salt rich (fruit) beverages and diet correction. 

Leading specialist of tropic medicine Givoni has developed more accurate but camber-some thermal load index calculation method. Its realization is effective if using personal computer or calculator. Thus this method can be used only if there is a computer at the chair. At chairs without computer the method is just introduced to students.

3. Determination method and hygienic assessment of thermal load index by Givoni.

Thermal load index allows to calculate heat amount which it is necessary to excrete from organism through sweat evaporation in heat climate or microclimate conditions. 

This index is calculated by formula (6):

S = (M ( C ( R) ( 1/f – Enes( 1/f,             (6)

where:  S - thermal load index (required sweat excretion amount g/per hour);

M - metabolism intensity kcal per hour (light work- 170 kcal per hour; medium - 300 kcal per hour, hard –420 kcal per hour); 

C – heat exchange through convection, kcal per hour;

R – radiant heat amount which person gets from the Sun, kcal per hour;

Enes - required cooling swear evaporation, kcal per hour;

f - cooling sweat evaporation effectiveness.

Note. Amount of heat is added to thermal production M during calculation. This is the heat, a person gets through convection from hot air of deserts, tropics (C) and radiation form the Sun and locality. It should be taken away if the heat is excreted by these methods (when body’s temperature is higher then air temperature and radiant environmental temperature).

Convection rate is calculated by the formula (7):

C = (×v0.3×(tdry -35),                                (7)

where: a – coefficient which depends on clothes (see table) ;

 V – air movement, m/sec;

 tdry – air temperature according to dry thermometer of psychrometer.

Value of radiant temperature R is calculated by formula (8):
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where: KCl –coefficient which depends on clothes;

KCKP –coefficient which depends on environment character and body position according to the Sun (see table 4.4);

 In – solar radiation intensity (for ordinary person at noon in the desert it is 1620 kcal per hour);

 a - coefficient which depends on clothes character (see table 4);

 v - air movement, m/sec.

The value l/f characterizes effectiveness of cooling by sweat excretion and is calculated by formula (9):

1/f = е0.6 ( (
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where:  e0.6 – 1.82;

Emax – maximal evaporative air ability, calculated by formula (10):

Еmax = (×v0.3× (42 - р),                           (10)

where: β – coefficient which depends on clothes character (see table) ;

p - maximum air humidity, Hg mm under temperature of dry thermometer of psychrometer;

           v - air movement, m/sec.

Coefficient values depending on clothes

	Coefficient
	Half-dressed person
	Light summer clothes
	Light military uniform

	(
	15.8
	13.0
	11.6

	(
	31.6
	20.5
	13.0

	а
	0.35
	0.32
	0.52

	КСІ
	1.0
	0.5
	0.4


Coefficients which depend on environment (KC) and human body position according to the Sun (KP) – KCKP:

	Environment
	Human body position according to the Sun

	
	Sitting back to the Sun
	Standing back to the Sun

	Desert
	0.396
	0.324

	Forest
	0.377
	0.266


Researches have confirmed the some people excrete 1 liter of sweat per hour during 8-hour shift but not more than 12 l per 24 hours. In laboratory it has been proven, that trained person can excrete to 2 l of sweat during 30 min but after this the person looses working abilities. (WHO reports series # 412, 1970 ).

Excretion of 1 liter of sweat per hour in desert conditions, the heat balance can be achieved if the heat load index will equal 600 kcal per hour with low cardio-vascular system tension and without body temperature increase. But the same sweat excretion intensity in high air humidity for a dressed person can be accompanied by great thermoregulation mechanisms tension. In such conditions only 0,5 l of sweat per hour evaporates, taking heat for latent heat of evaporation formation. (0,6 kcal per g of sweat). The rest of sweat doesn’t evaporate and moistures the clothes. 

Thermal load index (TLI) by Givony can be used for physiological tension assessment under conditions when sweat excretion equals thermal stress. Higher TLI can be used for physiological tension of thermoregulation mechanisms assessment. (WHO technical report series # 412, 1970). TLI can also be used for required water volumes to restore its reserves of the organism determination. 

Сhapter 12.
Rational nutrition and its provision in tropical regions

Rational nutrition and its provision in arid and humid areas with tropical climate is considered according to abovementioned natural peculiarities, social development of the countries, natural resources presence, which allow to solve economical and nutrition problems. For example countries of Middle East are rich with oil and despite the Arabian peninsula desert climate they trade and can receive food products from other countries. Due to these circumstances, the qualitative and quantitative sufficiency of population nutrition is satisfied. 

Countries with dry climate which don't have considerable natural resources can't effectively solve the problems of sufficient nutrition for their population (e.g. Ethiopia).
Local peculiarities of food production also influence quality and quantity of nutrition. In dry regions, savannah, half-deserts, cattle-raising is spread thus one side nutrition of cattle origin food is used. In other, humid regions, food of plant origin prevails. Ethnic and religious traditions also play an important role in nutrition of certain countries’ population.
It is known that rational nutrition is nutrition which provides normal organism growth and development, its high working ability, resistance to negative environment factors influence.
Conditions of rational nutrition are the following:
· energetic value of food intake. It means correspondence to organism energy expenditure, including undigested part of food (in middle climate this part is 10%, in tropical climate it is considerably more);

· quality value of dietary intake, which means presence of all substances in necessary amount and their balance;
· rational diet. It means correspondence of food intake to biological rhythms (food intakes in certain time of the day). Also the certain number of food intakes, intervals between them, balance between the values of different food intakes during the day;
· enzymatic constellation. It means correspondence of food products quality to enzyme ability of individual digestive system (quality of culinary processing, condition of food intake, spices, and other factors, that make the food easy for digestion and assimilation).
- epidemiological and toxicological food safety which means the absence of infectious organisms, helminthes and poisoning substances in toxic concentrations;
According to WHO data energetic and quality nutrition value of some developing countries population doesn't correspond to physiological requirements and famine is spread in some cases.
The energy and protein deficiency can cause the edematous form of starvation – Kwashiorkor, which affects children first of all. This disease affects muscles and lower extremities swell so much that toes can't be seen under the swelling. Person losses physical strength, working ability, anemia can appear.
In conditions of the total starvation, predominant energy deficiency in tropical regions may cause the cachexia, which is characterized by growth delay, severe atrophy of muscles and subcutaneous fatty tissue. Skeleton contours are seen under the skin and the head is disproportionally big.
In tropical developing countries children suffer from sprue, alimentary dwarfism, after breast diarrhea, anemia, liver cirrhosis, debility.
Among vitamin deficiency diseases (hypo- and avitaminosis) there are malignant anemia, scorbutus, xerophthalmia, beri-beri, rachitis, keratomalacia, pellagra, ariboflavinosis etc..
Endemic diseases of minerals deficiency or excess amount of microelements are typical for some localities: endemic goiter, caries, teeth fluorosis, rachitis, iron deficiency and microcytic hypochromic anemia, selenodeficiency miopathy, molibdenosis, Keshan disease, alimentary selenosis etc.
On the other hand among well provided population such diseases as obesity, gout, atherosclerosis, hypertension, urine acid diathesis, hypervitaminosis and brain blood circulation disorder can appear.
Diseases are also connected with poverty and low culture level of population and poor food quality and they are manifested by high temperature when microorganisms reproduce and preserve their virulent properties. 

The most widely spread are the following diseases bacteriological, amoebic dysentery, typhoid fever, patatyphoids, hepatitis A, poliomyelitis, zoonotic infections, food poisoning of microbial and non-microbial origin, enzymopathia, food allergies, bio- and geohelminthosis.
Suppressed appetite is one of peculiarities of hot climate, also there are disorders of food digestion which are caused by spices. (The supressed appetite and digestion are the hot climate particularities. That is why spicy meals with pepper and other digestive system stimulators are used.) People change their diet by taking food in the evening and in the morning instead of day time.

Hygienic characteristic of widespread food products of tropical region

Cereals are widespread among plant food products in arid and humid tropical areas. Wheat contains 10-20% of protein in cellulose, which causes bread pores; rice - 12% of proteins and cellulose - 1% and it’s used for cereals but not for bread, maize (corn) - 7% of proteins, millet, sorghum, gaoliang - 10-13% of proteins. Fungi (ergot, brand, aspergillus etc.) especially after heavy rainfalls, present in cereals may be harmful for human health and can cause micotoxicosis.
Beans are also widespread because they are rich with proteins (15-17%), fats (6%), tough cellulose and soy (18-19% fats) and peas, lentils, chick-pea etc.
Oil-bearing crops are widespread too. They are ground peas, coconut tree, rape, wild turnip/bittercress, mustard, olives, sesame, safflower, cocoa, tung-tree, cotton-plants. These plants are characterized by significant amount of polyunsaturated fatty acids – linoleic acid (33-50%), oleic acid (29-44%). 
Manioc is prevalent among vegetables in tropical countries, especially in humid tropics, savannas. Weight of manioc tuber is 2 kg, it contains 24% of carbohydrates, 1% of proteins, 0.5% of fats, 3% of cellulose. Some sorts have up to 80 mg/kg poisonous cyanogenic glucosydes and may be harmful for health.
The sweet potato or yam is the second widely spread vegetable in tropics and subtropics. Its tuber weight is 4-5 kg. It contains 24% of carbohydrates, 2% of proteins, 1.5% of fats, 3% of cellulose. In the South-East Asia and Oceania, yams are grown, which contain 29% of carbohydrates, 25% of proteins, 0.03% of fats, 1% of cellulose. There is a sago palm in Indonesia and Malaysia and starch groats as it’s made of core of its trunk. Sago contains 80% of starch, 3 % of proteins, 0.25% of fats. In hot climate regions pumpkins, melons and watermelons are widely used.
Among fruits citrus plants are widespread: oranges, tangerines, grapefruit, shaddocks, lemons, citrons, kumquats. These fruits are rich with sugar, organic acids and have significant dietetic properties.
Bananas play significant role in nutrition of tropics population because they are rich with sugar and vitamins, they contain 22-27% of carbohydrates, 1.3-1.5% of proteins, 0.1-0.6% of fats.
In arid areas of Asia, Africa, date palms are grown. They are called “desert bread” because of their nutritious properties. It contains 72% of carbohydrates, 7% of proteins, 2,5% of fats, 3-6% of cellulose, vitamins B.
In Indonesia and Polynesia bread tree and jackfruit are cultivated. They contain 19% of starch, 12% of sugar, 1.5% of proteins, 0.2-0.5 % of fats. Mango, mangosteen, tamarind, loquat are used in the South Asia; the pineapples, guava, sapota, avocado - in the Central America. All these fruits have high nutrition and taste qualities. 
Full-value protein deficiency is significant disadvantage of these plants. Also they don’t contain enough essential acids, or the wrong balance between them, except soy and legumes. In case of one side nutrition with these plants and without sufficient assortment, the partial protein deficiency and anemia (due to the meat products’ hemoiron absence) develop.
Methods of medical control of sufficiency and safety of tropical regions’
population nutrition

In developed countries of tropical region medical control methods are similar to those, which are used in Europe. They are the following:
· methods of nutritional status assessment of research population group;
· methods of energy expenditure assessment, organism energy and necessary substances of dietary intake provision (calculations and laboratory methods of research);
· methods of expert assessment of food products and ready meals for their freshness and safety (see chapter "Hygiene of nutrition").
In developing countries these methods are used by medical service in big cities or centers of administration. In rural regions these methods are applied but their results and implementation are not very effective.
Based on these results and according to the WHO recommendations, the Methods and measures of preservation and storage of food products in tropics are developed and introduced. They consider usage of antibiotics and preservatives etc.

Methods and measures of alimentary and foodborne infections and invasions, microbial and non-microbial origin food poisonings prevention are developed. Sanitary culture elements, sanitary education of population, prophylactic immunization (vaccination) etc. play significant preventive role.

Calculation methods of nutrition assessment and correction

1. Method of alimentary calorimetry by P.E. Kalmukov

This method allows to determine the total sum of energy expenditure for certain research period and to make corrections of intake in case of weight loss or excessive gain. It can be done by intake calories calculation in condition of adequate nutrition (taking into account part of ration which wasn't eaten) and with permanent body weight.
Researches are carried out for 15 days. If body mass doesn't change during this period - energy expenditure corresponds to digested food energy (10% of eaten intake isn't digested). If during this period a person looses weight, we can consider that every 1 kg of body weight loss equals 4 100 kcal shortage for both for adults and children, and every 1 kg of weight gain equals extra 6 800 kcal for adults and 5 000 kcal - for children. These figures are called energy equivalents (EE).
During calculations it should be considered, that ideal theoretical body mass by Brock's index equals height in cm minus 100.
During nutrition correction for people with body weight loss, corresponding food amount is added to ration and for people with excessive weight, food amount is decreased but not less than by l 000 kcal (the level, at which the nitrogen balance (protein nutrition index (PNI, %) is not yet disturbed). Protein nutrition index is urea nitrogen share in general nitrogen content in urine in %.
Example 1. Adult person has excessive body mass of 10 kg, and in order to decrease it to ideal theoretical body mass he gets limited ration of l 000 kcal instead of necessary 3000 kcal per day. How long can this intake be used without pathological changes in the organism?

Calculation: 
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Example 2. Person performs medium intensity physical work, and receives intake, worth 3 000 kcal, during 15 days. During this period, person looses 1 kg of body mass. How can the daily intake be optimized?
Calculation: Body weight decrease by 1 kg during 15 day means 4 100 kcal shortage. Thus, addition to the daily intake is: 

Addition:  
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2. Methods of proteins and fats sufficiency assessment.
Protein sufficiency is calculated using protein nutrition index (PNI) which is expressed in % corresponding to urea nitrogen correlation to total nitrogen in urine (see table).

	Protein nutrition index, %
	Level of protein nutrition

	95-90
	adequate

	90-85
	sub adequate

	85-80
	low

	80-70
	sub compensated

	70-30
	insufficient

	30-25
	significant disorder


Fat sufficiency is calculated using the following formula:
D= M × C × 0.0632

where:   D - fats amount in g;
M- middle subcutaneous thickness in mm (it is determined under lower angle of the right scapula, on the back surface of the right shoulder and on the side surface of belly);

C - body surface in cm2, determined according to the table 2.

Table 2

	Body mass in kg
	Body surface, m2
	Body mass in kg
	Body surface, m2

	10
	0.482
	60
	1.729

	20
	0.834
	70
	1.922

	30
	1.19
	80
	2.098

	40
	1.323
	90
	2.263

	50
	1.535
	100
	2.518


Сhapter 13.
Hygienic and epidemiological significance of water in tropical conditions

Physiological water demands in tropical conditions are higher (to 5-12 l per day and more) than in mild climate.

Physiological water functions which were discussed at lessons of “Water hygiene and water supply” cycle include: its structural, plastic function (65% of body weight is water), exchange function – all exchange process in the organism are held in the water solution, transport and excretory function – nutrients supply to organs, tissues, cells and excretion of wastes. Water and mineral substances ions provide osmotic processes, tissue turgor. Water takes active part in the heat balance of organism as water is the main heat carrier in the body because of its weight and takes part in heat exchange. The last function is the most important in hot, tropical climate, because water evaporation from the skin and lungs surface is the only mechanism of heat balance support in such conditions. But too much evaporation with sweat and through lungs can lead to dehydration of organism, the main sigh of which is the thirst. 

According to E. Adolf (USA) researches thirst, malaise, movement economy, appetite loss, skin hyperemia, irritability and somnolence appear if water loss is 1-5% from body weight.

Dizziness, dyspnea, slurred speech, arrested saliva secretion, temperature rise, decrease of blood volume, numb extremities movement difficulties occur if water loss is 6-10% from the body weight.

Water loss of 11-20% body weight causes difficulties in swallowing, delirium, deafness, sight insufficiency, painful urination, anuria, swollen tongue, numb skin. Further dehydration causes death. 

Hygienic demands in water in tropical climate are also much higher. Water supply norms must reach 150-500 l per day. Apart from food and drinking demands, water is necessary to relieve the heat stress, body care, skin breathing, organism tempering (frequent bathing, dousing with water).

Water is necessary for sanitary and domestic needs (laundry, cleaning of premises, sewerage system maintenance), for industrial needs, recreational needs (irrigation of trees, streets, fountains etc., for comfortable rest area creation).

Endemic and epidemic waterborne diseases of arid and humid tropical areas are also characterized by their own peculiarities. 

Arid tropics water resources are characterized by high mineralization – 3000-5000 mg/l salts. Due to intensive water evaporation concentrations of Ca, Mg, Na, K, Fe, HCO’3, Cl’, SO’’4, NO’3 are much higher, water is of bitter-salt taste, appearance of dyspepsia, children suffer from water-nitrate methemoglobinemia (blue baby syndrome).

High water hardness – more than 7 and sometimes even 14 mg- equiv/l can cause diarrhea (weakened Mg action), renal calculi (of Ca). There are many disadvantages of hard water usage for domestic purposes. Meat and beans are badly boiled, there are insoluble Ca and Mg soaps in washing which impregnate tissue pores decreasing their ventilating and evaporating ability, promote scale on the dishes, technical steam boilers etc.

This water is characterized by high contents of microelements: fluoride (more 1.5 mg/l) which promotes fluorosis development, molybdenum (causes sheep molibdenosis), arsine, cadmium, chromium. Nitrates and other agrochemicals (which are widely used in tropical areas) enrichment of surface water promotes water mineralizetion (higher water salinity) which has negative influence on population health: pesticides accumulate in water reservoir organisms – fishes, mollusks and other organisms which are used in population nutrition.

On the contrary, in humid tropics, due to high rainfalls water resources are little mineralized that causes teeth caries (fluoride is less 0.5 mg/l), endemic goiter (goitrous endemia) etc. Soft water causes cardio-vascular diseases, sudden death of myocardial infarction: significant lack of Ca, Mg, K has negative influence on heart activity.

High infectious diseases rate is common for poor developed tropical counties. In hot African’s, Asia, Latin American counties there is more that 1 billion of infectious enteritis 5 million of which has fatal outcome. In 1956 in India 99 300 people suffered from viral hepatitis A, in 1986 1 200 people were ill with el-Tor cholera. In rural areas ¾ population suffers from waterborne infectious diseases (fecal-water-oral). In developing countries 43.7% death rate are caused by waterborne infectious diseases, in developed countries this amount is 10.8 %.

Among waterborne infectious diseases the leading for the tropical region are typhoid, A and B paratyphoid fever, cholera, bacterial and amebic dysentery. There are 14-30% of amebic dysentery carriers among children. 

Salmonellas, shigella, rotaviruses, pathogenic bacillus strains, campilobacter, enterokolitics, newborn diarrhea viruses, poliomyelitis, epidemic infectious conjunctivitis and trachoma are also wide spread. In general there are 100 viruses types in tropics which preserve their virulent ability till 200 days in warm water and can reproduce there. 

There are wide spread zoonosis infections such as leptospirosis, brucellosis, tularemia, Q-fever which are the result of animal water pollution, rodents and drinking of such water, washing and bathing in it. There are frequent fungal skin diseases such as epidermophytosis, scabies etc. 

Helminth invasion is spread among the population: lambliasis, ascariasis, trichocephaliasis, ankylostomidiasis, fascioliasis, drancunculosis, diphyllo​bothriasis, opisthorchiasis, angiostrongylidosis, clonorchiasis, caused by guinea worm disease. Helminthosis is spread among rural population and first of all among children.

Hygienic requirements to water quality and their peculiarities in tropic conditions

These requirements include the following:

· good organoleptic properties: to be transparent, colourness, without suspended materials inclusions which left on the surface, odours, after-taste, to have pleasant fresh taste (which depends on water temperature, dissolved salts and gases) ;

· to have optimal salt composition;

· not to have poisonous substances in toxic concentrations;

· not to have infectious agents and other organisms. 

The assurance of water requirement following is achieved by state water standards development for centralized water supply (in Ukraine there is a state standard 2874-82), hygienic standards for decentralized water supply, Standard for water supply sources. 

For developing counties and others, WHO has developed International Water Standard which is used as it is or serves as the base for the national standards development considering local conditions. Limited permissible concentration (LPC) of harmful substances in IWS – 73 is counted for the consumption of 3 liters per day. That is why local limited permissible concentrations such harmful substances of tropical region should decrease proportionally to water consumption amount in this locality.

Hygienic characteristic of water resources and sources of water supply 

in tropical regions

There is no water problem in humid tropics: area is covered by forests, jungle, frequent heavy rains, tropical storms constantly replenish surface and underground waters.

There is significant water deficiency in arid areas especially in deserts, seasonal water changes into drought or rain absence create hard living conditions for living organisms or make life impossible. There is a tradition of rain water collection in rain periods and its preserving in a drought period. It is traditional to collect rain water from the building roofs. Such water is weakly mineralized (to 30-50 mg/l) and contains dust pollution, trees leaves, bird excrements. Water is preserved in barrels or dug into the ground concrete or clay tanks which are supplied with ventilating canals to prevent water decay. Water is taken from such tanks using pumps with hose or tube with a tap set 15-20 cm above the bottom. There is tube for sedimentation which is placed on the bottom level and aimed to let the water out. A mill – pounds are also used but water can be preserved there only for a short time because water filtrates into the soil, evaporates, looses its qualities, and thus is not used for drinking but only for domestic purposes. 

Open water reservoirs (rivers, streams, lakes) are easily and heavily polluted and become source of infections, invasions, zoonosis, fungi, because of intensive water evaporation, water is highly mineralized.

Exported water, artificial water wells and reservoirs are used in some causes.

Ground, subterranean and artesian water in arid regions are usually located deep under the ground, are highly mineralized, clear and are not dangerous epidemically. But there is not enough of such water in arid areas.

Water purification and disinfection methods in tropical conditions

Ground water – subterranean and artesian – doesn’t need purification and disinfection. In some cases softening, desalination and defluorination are necessary.

Depending on size and pollution degree, surface water is able to self-purify because of suspected materials inclusion sedimentation, solar radiation, aeration (organic substances oxidation), dilution, biochemical oxidation, saprophytic microorganisms, bakteriophages action, nitri- and nitrofication.

But reproduction of pathogenic organisms, viruses, infectious agents is possible in hot regions. In case of significant pollution water can decay and become unusable for domestic and drinking purposes. 

In case of centralized water supply water from open reservoirs should be purified at water pumping stations: by means of ware precipitation and filtration through slow english type filtrates (with biological film) and stabilization at small stations; at big ones, water should be purified by means of coagulation, desilting and filtration trough quick american filters. These methods are not significantly different from those, which are used at pumping stations of mild climate regions and were studied in the section “Municipal hygiene”.

Water disinfection methods in tropical regions are identical to traditional. The most widely used method is chlorination (according to chlorine requirement, over chlorination, double chlorination with pre-ammonization and with using of gas-like chlorine, chlorine lime, calcium hypochloride), ozone-treatment, ultraviolet irradiation. These methods were discussed in the section “Municipal hygiene”.

In case of decentralized water supply, water purification from open sources can be achieved only by desilting of water. 

The most simple and reliable disinfection method is boiling, but it only allows disinfection of small water volumes and it can be impossible in deserts because of fuel absence.

The most used chemical method for disinfections is “Halazone” tablets with chloramines, “Chlordechlor” with more chlorine concentration (water is disinfected by over chlorination) and hyposulfite sodium which is released from soluble plastic capsule after chlorine exposure, then water is dechlorinated. If water is very suspicious, 2-3 tablets are used. “Aquacide” and “Aquaceptol” with 4 mg of active chlorine per 1 l of water are used in our country.

Portable bacteriological filters are used in many tropical countries, where water is filtrated through changeable ceramic fine pore filters - so called Berkfeld–Shamberlen candles which are set in vessel. Water is filtrated under the pressure from the hand pumping or joining to pumping tap. 

Deodoration is achieved by means of ozone treatment or filtration through activated carbon. Deferrization is performed by aeration, water spraying in the tower-collers. Ferrous oxide (II) is oxidized to insoluble ferric oxide (III) which is then filtered out. 

Desalination and water deactivation is done by distillation or filtration through ion exchangeable filters - cationites which withhold cationes and hydrogen ion is excreted to water and anionites which withhold anions and OH-ion is excreted to water.

Sanitary control of centralized and decentralized water supply systems is done by sanitary examination of water supply sources and network with water sampling, laboratory analysis of water and its results assessment.

Test questions

1.  What index from the lower listed applies to somatoscopic method of study of physical development?

A. Form of the feet 


D. Circumference of the thorax

B. Stature upright


E. Stature sitting

C. Weight
2. What index from the lower listed applies to physiometrical method of physical development study?

A.
 Stature upright


D. Extent of sexual development

B.
Vital capacity of lungs 

E. Circumference of head

C.
Development of musculature

3. What index from lower listed applies to somatometric method of study of physical development?

A.
 Form of feet


D. Circumference of the head 

B.
Muscular strength


E.Vital capacity of the lungs

C.
 State of the bone-muscular system

4. What index from lower listed doesn’t apply to somatometric method of study of physical development?

A. Weight



D. Extent of sexual development

B. Stature



E. Circumference of the head

C. Circumference of the thorax
5. What device can be use for measurement of stature of senior pupils?

A.
 Dynamometer


D. Horizontal height meter

B.
Spirometer


E. Metallic anthropometer 
C.
Tape-line

6. What device can be use for stature measured in sitting position?

A.
 Large compass


D. Horizontal heightmeter

B.
Wooden heightmeter 

E. Dynamometer
C.
Metallic anthropometer
7. What device can be use for measurement of muscular strength of hand?

A.
 Densimeter


D. Anemometer 

B.
Dynamometer 


E. Spirometer
C.
Metallic anthropometer

8. What does coefficient of regression show?

A. Change of child's weight, when his/her stature increases on 1 cm.

B. Change of child's stature, when his/her weight increases on 1 kg.

C. Change of child's stature, when his/her age increases on 1 year.

D. Change of child's weight when his/her muscular strength increases on 1 kg.

E. Change of excursion of thorax when it's circumference increases on 1 cm

9. Estimation of physical development of the teenager by the "sigmal deviation" method shows that his stature deflects from the standard value on +2.4 σ. How should the stature of the teenager be estimated?
A.
Over average 


D. Lower average

B.
Tall



E.  Short
C.
Average
10. Estimation of physical development of child was done by the method of “Regression scale”. Results of estimation show variations of all his parameters are limited in M ± 1.4 (R. Make up the conclusion about physical development of this child.

A. Physical development of child is sharply disharmonic

B. Physical development is harmonic 

C. Physical development corresponds to age

D. Physical development is average

E. Physical development is disharmonic

11. What maximum percentage of building area on the plot of the secondary school should be? 

A. Not more than 18%

D. Not more than 25%

B. Not more than 50%

E. Not more than 30%

C. Not more than 12%

12. Name the minimum percent of school site under area of green plantations.

A.
45%



D. 50%
B.
30%



E. 60%
C.
25%
13. What should be the minimal area in a class-room of a secondary school?

A.
70 m2



D. 60 m2
B.
40 m2



E. 50 m2

C.
30 m2
14. Name the minimum of area of laboratory in the secondary school.

A.
70 m2



D. 35 m2
B.
40 m2



E. 66 m2
C.
55 m2
15. Name the minimum calculated air tempera​ture in the cloak-rooms of gymnasium in the secondary school.

A. 17°С 



D.20°C 

B.19°C 



E. 22°C
С. 16°C
16. Name the minimum distance between the rows of desks in classroom.

A.
 0.8  m



D. 1 m

B.
0.5 m



E. 1.2  m

С.  0.6 m
17. Total academic load at secondary school (if five day-study during a week) is 22 hours for pupils of 1st, 2nd and 3d forms, 25 hours for pupils of 5th form and 32 hours for pupils of the 8th form. In what form the academic load exceeds allowable hygienic norm?

A. In the first form

B. In the second form

C. In the third form

D. In the fifth form

E. In the eighth form

18. One of main tasks of psychohygiene:

A. Carrying out of time-studying supervision

B. Introduction of an optimum impellent mode

C. Vocational counselling

D. Studying of environment factors influence on the human organism 

E. Use of nonconventional forms of physical training

19. At carrying out of psychohygienic researches are investigated:

A. Adequacy of a self-estimation

B. State of health

C. Mood

D. Age and sexual features

E. Motivation direction 

20. Psychical health is characterized by:

A. Stability of mood

B. Presence of good mood

C. Harmonicity of psychical development and its age correspondence 

D. Absence in the anamnesis of mental diseases

E. Preservation of working capacity

21. To leading properties of high nervous activity does not concern:

A. Impulsiveness 

B. Extraversion

C. Emotional excitement

D. Introversion

E. Rigidity of nervous processes

22. The temperament is

A. Features of the person’s mood

B. The way of emotional reactivity 

C. The characteristic of mental health

D. The characteristic of a physiological state

E. The characteristic of a mental state

23. Synchronization of the organism vital activity is:

A. Increase of an attention’s level

B. Improvement of mood

C. Coincidence of both the organism and environment rhythms 

D. Normalization of a mode of a sleep and wakefulness

E. Process of increase of working capacity

24. Under influence of what factors doesn’t biorhythm’s change occur?
A. Factors of an urbanization

D. Changes of mood 

B. Influence of stressful factors

E. Change of time zones

C. Mental loadings

25. Macrorhythms are the biorhythms with period:
A. From 28 hours to 20 days

D. From 20 days to 1year 

B. From 30 minutes to 28 hours

E. From 1 year to decades

C. From milliseconds to 30 minutes 

26. To what group of biorhythms does concern daily mode of work capacity?

A. Middle frequency rhythms 

B. High frequency rhythms

C. Mesorhythms 

D. Macrorhytms 

E. Megarhythms

27. “Desynchronosis”  means:

A. Infringement of characteristics of the person

B. Improvement of a physical  state

C. Process of treatment of chronic diseases

D. Kind of chronopathology 

E. Decrease in efficiency of treatment 

28. What name has drawing of building plot, where projected buildings are represented?

A.
General plan 

B.
Situational plan

C.
Multi - stored plan

D.
Drawing of front (facade)

E.
Drawing of vertical plan

29. Where the "wind rose " must be draw?

A.
On the drawing of front of building

B.
On the general plan of the hospital 

C.
On the drawing of vertical plan of building

D.
On the ward section plan

E.
On the multi - storied plan of building

30. Name the minimum area of plot for 1 bed on the territory of 400 - 800 beds in hospital.

A. 80 m2 



D.120 m2 

B.200 m2 



E. 50 m2

C.140 m2
32. What level of underground water is permissible on the hospital territory?

A.
Not less 1.0 m 


D. Not less 1.5 m

B.
Not less 0.7 m


E.  Not less 0.5 m
C.
Not less 0.9 m

33. Name the optimum system of hospital planning (from hygienic point of vision). 

A. Centralized-block system 

B.
Centralized system

C.
Mixed system

D.
Decentralized system

E.
Block — mixed system

34. The hospital contains from the principal building consist of surgical and therapeutic department and some little buildings for infectious, maternity and child departments. What is system of hospital building?

A. Centralized-block system
B.
Centralized system

C.
Mixed system 
D.
Decentralized system

E.
Block-mixed system

35. Name the distance of hospital on the 1000 beds from the living zone of city.

A.
Not less 1000 m 

B.
Not less 500 m

C.
Not more 500 m

D.
Not more 1000 m

E. 
Not more 1500m

36. Name the maximum percentage of plot of land under building on the hospital territory.

A.
10%


D. 20%

B.
15%


E. 25%

C.
5%

37. Name the minimum percentage of green plantation on the territory of hospital.

A.
30%


D. 60%

B.
40%


E. 70%

C.
50%

38. Name the minimum area of garden and park zone for 1 bed on the hospital territory.

A.
30 m2
B.
20 m2
C.
35 m2
D.
25 m2
E.
40 m2

39. Name the minimum distance between medical building and economic zone.

A.
40 m

B.
30 m
C. 50m

D.
30 m

E.
60 m

40. Name the maximum level of noise on the territory of hospitals (medical-preventive establishments) at night.

A.
Not more 35 dB A

B.
Not more 30 dB A

C.
Not more 40 dB A

D.
Not more 45 dB A

E.
Not more 50 dB A

41. Which of listed premises is absent in infectious department?

A. Registry 

B. Semi-box

C. Treatment room

D. Sanitary inspection room

E. Doctor’s room
42. How many beds should be in the standard ward section of the non infectious department of hospital?

A.
20

B.
40 

C. 50

D. 25

E. 30

43. Point the usual percentage of one-bad wards in therapeutic department.

A.
10  %

B.
20 %

C.
30 %

D.
40 %

E.
   60 %

44. What must be area of ward for 1 bed in the noninfectious department for adults?

A.
7,5 m2
B.
6,5 m2
С 6,0 m2 .

D.7,0 m2 

E. 8,0 m2

45. What must be area of ward for 1 bed in the wards of intensive therapy for adults?

A.
12 m2



D. 10 m2
B.
7 m2



E. 14 m2

С. 13 m2
46. Name the minimum area of isolation ward for 1 bed in the infectious department.

A.
12 m2
B.
22 m2
С. 18 m2
D.
16 m2
E.
26 m2

47. Name the calculated air temperature in the hospital wards of therapeutic department for adults.

A.20°C 


D. 21°C 

B.19°C 


E. 22°C

С.18°С 

48. Point the optimum air temperature in wards for patients with thyreotoxicosis. 

A. 19°C 


D. 17°C

B.  21°C


E. 23°C

C.
15°C

49. Point the optimum air temperature in wards for patients with hypothyrosis.

A.
24oC


D. 25 oC
B.   20 oC 


E. 18 oC
C. 22 oC
50. Name the maximum permissible level of velocity of air movement in the hospital wards.

A.
Not more 0,10 m/s 

B.
Not more 0,20 m/s
С Not less 0,15 m/s

D.
Not more 0,15 m/s

E.
Not less 0,2 m/s

51. What side of horizon is not recommended for orientation of windows in operating room?

A.
West 

B.
North

C.
North - west

D.
North - east

E.
East

52. Name the minimum coefficient of natural lighting in operating room of surgical
department.

A.
3,0%

B.
2,5%

C.
2,0%

D.
1,5%

E.
1,0%

53. Name the minimum general illumination with luminescent types in the hospital ward.

A.
150 luxes

B.
300 luxes

C.
200 luxes

D.
100 luxes

E. 400 luxes

54. For assessment of epidemiological danger of air environment in the manipulation room it was taken sample of air for determination of  air germ pollution. What microbe is sanitary indicative?

А: Escherichia coli
B: Str. haemoliticus

C: Pseudomonas aeruginosae

D: St. aureus 
E: Clostridia

55. Name the maximum permissible concentration of microorganisms in air of operation room before work. 

A.
   500/m3



D. 1000/m3
B.
200/m3



E. 1500/m3
C.
100/m3
56. The factor which is not influencing radiosensitivity of bodies and tissues?

A. Acid-alkaline balance 

B. The contents of water in tissues

C. Speed of plastic processes

D. Age-sexual features

E. Specific radiosensitivity

57. Kind of an ionizing radiation with the greatest ionizing ability is:

A. β- radiation

B. γ- radiation

C. Neutron radiation

D. X-ray

E. Stream of electrons

58. The factor determining character and a degree of radiation injuries: 

A. Radiosensitivity of an organism
B. Natural background radiation

C. Social conditions of a life

D. Climate-geographical conditions

E. Kind of an ionizing radiation 
59. To which category do patients that get radiotherapy belong?

A. Category Ad

B. Category Bd

C. Category Cd

D. Category Dd

E. None of the listed

60. What area from premises of X-ray room not satisfied to hygienic norms?

A.  Consulting room  8 m2 
B. Treatment room 34 m2

C. Photographic laboratory  6 m2

D. Booth for preparation of barium solutions  4 m2

E. Cloakroom  2.5m2
61. Which functional zone of city areas is not provided by urban build-up in hot regions?

A. Residential zone
B. Industrial zone 

C. Traffic  zone

D. Hospital zone 
E. Waste collection and disposal zones

62. Name the recommended orientation of windows in the equatorial zone.

A. Northward 

B. South-western

C. South-eastern

D. Western

E. North-eastern

63. Which percentage of heat exchange is performed by sweat evaporation in conditions of mild climate?

А. 15-18%

B. 10-15%

C. 1-6%

D. 20-30%

E. 30-45%

64. Physiological water demands in tropical conditions is:

A. 5-12 liters per day

B. 2-3 liters per day

C. 1-2 liters per day

D. 3-5 liters per day

E. 10-15 liters per day

65. Name water supply norms for one person in conditions of hot climate 

A. 3-5 liters per day
B. 150-500 liters per day 
C. 5-12 liters per day

D. 50-100 liters per day

E. 1-3 liters per day

66. Which minimal water loss of body weight does cause death?

A. 30 %

B. 10 %

C. 5 %

D. 25 %

E. 20 %

67. Main peculiarity of rain water which collect for using in arid areas:

A. Highly mineralization 

B. Weakly -mineralization

C. High content of iron

D. Absence of organic pollution

E. High general hardness

68. According lab analysis of water from the lake color is 20°; turbidity- 0,5; smell and taste - 1 point; general mineralization - 1250 mg/l; fluorine - 1,5 mg/l; coli-titer - 500 ml; coli-index - 2; microbial number - 10. What method of water conditioning should be used?

A. Disinfection
B. Deodoration

C. Defluorination

D. Softening 
E. Decoloration

69. What chemical reagent isn’t used for water chlorination in field conditions? 

А. Calcium hypochlorite 

В. Chloride of lime

С. Gaseous chlorine
D. “Pantothenatecide” tablets
Е. Sodium salt of isocyanuric acid
70. Which method isn’t used for disinfection of water in tropical regions? 

A. Ultraviolet irradiation
B. Ozone-treatment

C. Treatment by calcium hypochloride

D. Treatment by alumimium sulfate 
E. Treatment by “Halazone” tablets
Notes
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