Lecture.

Hygiene and physiology of labour, its significance.

Hygiene of work is the section of hygiene which studies influence process of work and harmful professional factors on an organism of the working person and developing preventive actions for decrease and prevention occupational diseases.

The basic sections hygiene of work:

- Physiology of work is study of influence on an organism various kinds of work, estimation its weight and intensity, prevention exhaustion.

- Hygiene of work with adverse physical professional factors is study of influence on an organism noise, vibration, electromagnetic fields.

- Radiation hygiene is study of influence radiation on an organism, development actions of antiradiation protection.

- Hygiene of work with industrial poisons is industrial toxicology.

- Hygiene of work in agriculture with agrochemicals is agricultural toxicology.

- Hygiene of work in conditions dust pollution of air is prevention of professional dust pathology (phneumoconiosis).

There is also division on industries (chemical, mining, metallurgical, building etc ) and in agriculture.

PHYSIOLOGY of WORK

Physiology of work is boundary section of hygiene and the physiology, which studies influence of process of work on an organism of the person and developing actions for increase work ability and the prevention development early exhaustion.

Classification kinds of work.

Work shares on intellectual and physical, however science and technical progress erases clear borders between these kinds of work.

The basic kinds of work:

1. Physical work is demands the big physical activity and energy expenses (work of the loader etc).

2. The mechanized work is significant muscular activity, but energy expenses are less (work of the turner, etc).

3. Automated work demands smaller energy expenses, but is characterized by monotony (the serviceman, the weaver etc )

4. Work on the conveyor is the monotony the imposed rhythm of work.

5. Intellectual kinds of work:

a) In sphere material production - engineers, operators.

b) Outside material production - doctors, teachers, artists etc.

On size energy expenses work shares on the following groups 

1) Work with significant muscular activity (energy expenses 4000-6000 Kcal)

2) Work on the conveyor, mechanized work (3000-4000 Kcal)

3) The automated work, intellectual kinds of work (2000-2400 Kcal)

Physical work divide on Static (works only one group of muscles, blood supply is worsened, the exhaustion faster develops), Dynamic (work different muscles - work more favorably).

Classification work by a degree of weight and intensity.

Weight of work is used for estimation physical work, is characterized by amount of moved cargoes in kg and capacity (size of work for a unit of time). Degrees weight of work are easy, average, heavy, very heavy.

Intensity of work is characterized intellectual, operator work, is estimated under requirements to attention, a nervous - emotional pressure, monotony, etc.

Degrees of intensity are not intensive work, enough intensive, very much intensive work.

Concepts "exhaustion" and "tiredness".

Tiredness is subjective feeling, as a rule, accompanying development exhaustion. It depends from psychological conditions of work, degree of interest in work.

Exhaustion is complex objective changes in an organism as a result of the work, shown in decrease of work ability

If the exhaustion does not pass before the beginning of the following cycle of work, it gradually collects and gives overfatigue - proof decrease of work ability, pathology CNS, cardiac system, immunodepression, growth of a traumatism.

Concept "work ability".

Work ability is ability of the person to long work without decrease qualitative and quantity indicators (with high efficiency of work).

Work ability depends on such reasons as state of health, hygienic conditions of work, organization of work process, psycho-physiological factors.

Early decrease of work ability is indicator of influence of these factors, therefore study its dynamic is important for estimation health of working and working conditions.

Dynamics work ability during work process.

During work allocate 3 stages of work ability

1) In-work period - gradual increase of work ability

2) Working excitation - a maximum level of work ability

3) Beginning exhaustion - gradual decrease of work ability 

Dynamics work ability after work:

1) After working excitation - after very heavy or hard work

2) After working braking - sharp decrease of work ability

3) Restoration work ability. At sufficient duration of this stage the level of work ability comes back to initial and there is no overfatigue.

Methods studying work ability.

There are a lot methods of estimation of work ability or exhaustion. They are psycho-physiological or only physiological tests.

For brainwork (intellectual work):

1) Corrector test - crossing out concrete letters or figures in special tables during 60 seconds Estimation results of the test fulfilled under formula Hartndg - by amount of the processed information in bits / sec.

2) Verbal - associative experiment - estimation speed and degree of association between setting words

3) Definition stability of attention (for schoolboys)

4) Definition time of hearing - motor and visual - motor reaction with the help chronoreflexometr (for operator work)

For any work - chronometric (timing) researches:

• Selective timing work elements

• Fixing distraction of the attention (at school)

• Phototiming

For physical work:

• Definition physical force with the help of a dynamometer

• Study a tremor (trembling) hands (with the help of tremometr) - for exact works

EXHAUSTION, theories of the mechanism of its development.

Among many theories (more than 20) development exhaustion till now is not present universal Now is most recognized central -nervous theory by Sechenov, Uchtomski, Vvedenski. The basic role in exhaustion is played decrease work ability cells of a brain, so balance of excitation and braking in CNS are broken Thus proof centers of excitation or braking are formed in CNS - the theory of disbalance. This theory last years is added with the theory reticulary formation - frustration communications between supreme and lowest departments CNS.

Earlier numeral local theories were recognized:

- The theory of exhaustion - exhaustion in muscles power stocks (ATF, glycogen)

- The theory of poisoning - accumulation in muscles not-oxidazed products (milk pyro-grape acid and even poison - "kenotoxine". It was not founded in experiments)

The inaccuracy of these theories is proved experimentally, besides they do not explain development of exhaustion at brainwork. However these processes play some role in development exhaustion.

MAIN REASONS DEVELOPMENT EXHAUSTION DURING WORK

At the healthy person principal causes development exhaustion can be united in 3 basic groups:

1) Bad hygienic conditions of work (not optimum microclimate, illumination, presence high levels of harmful factors)

2) The wrong organization work process - very long, heavy work, monotony of work etc

3) Not optimum psycho-physiological condition working - uncooperative altitude to work, a bad moral atmosphere in working collective, etc.

3 basic directions prevention of exhaustion:

1) Scientific substantiation and observance hygienic requirements to working conditions

2) Scientific organization work process in view dynamics of work ability, use ergonomics (science about connection person and machines) etc

3) Psycho-physiological measures. Optimization moral atmosphere in working collective, etc

Changes in an organism during work. Changes in CNS.

The first system reacting to work - CNS - is marked stimulation. At adequate work favorable changes of nervous processes are observed, latent time of reactions is reduced, at very hard work time improvement of parameters CNS is replaced by their deterioration -easing reflexes, premature exhaustion.

Changes of breath.

At work breath of fabrics of organism increased. Increasing delivery of oxygen to fabrics and removal CO2 is reached by increase frequency and deepening of breath (in rest frequency of breath 7-22 times in minute, at work - 50 and more times, the volume lung's ventilation raises in 5 - 10 times).

Maximal receipt O2 with breath - 3-4 l/min - it is oxygen ceiling. Receipt of oxygen in an organism increased gradually and in the beginning of work the oxygen duty (debts) is created, during which collect non- oxidazed products of exchange. At heavy inadequate work the oxygen duty very big and need some days for full oxidation metabolites formed in fabrics.

Phenomenon Lingard. German physiologist Lingard has established, that at heavy static physical work after the ending of work the need for oxygen again raises due to exit non-oxidazed products of exchange from fabrics in blood that causes stimulation gas exchange.

Changes of cardiovascular system.

The increased metabolism in working fabrics demands strengthening blood circulation. At work increase frequency of cardiac contractions, systolic volume of heart, therefore the minute volume of blood is increased. At trained people it is increased due to increase systolic volume, at untrained - due to increase of a pulse rate.

Arterial pressure, especially maximal, also raises, that conducts to growth pulse pressure After adequate work the arterial pressure through 5-10 minutes comes back to norm.
Tasks
of the physicians – specialists in occupational hygiene is:
- studying hazards of industrial environment, engineering processes and their compliance with hygienic regulations;
- studying  impact of different hazards of industrial environment, (engineering process, air of the working zone, raw materials, half-products, end products, accompany products, wastes and industrial emissions);
- studying state of health of workers, their general occupational disease incidence;
-diagnostics and treatment of occupational diseases and poisonings, prevention and medical examination,  etc.
Preventive medical measures 
must include:
- participation in development of technical and engineering sanitation of working conditions (airing, packaging, automation, mechanization, remote control etc.);
- scientific development of hygienic regulations, different sanitary legislation; Industrial Engineering (IE);
- preventive and running check by sanitary inspectors;
- health education and preventive work in the work collective (teaching sanitary regulations, use of overalls and personal protectors, clinical and preventive nutrition, water consumption schedule).
