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Abstract The article presents the results of hygiene assessment of working conditions indexed according to grade and
degree of harmfulness in work condition of health workers with determining of difficulty and intensity of the working process
in medical facilities; The research was carried out in the period from September 2017 to September 2019 by the staff of the
RISHOD of the Ministry of Health of Uzbekistan. Working conditions study was performed on 106 health professionals with
different functional responsibilities. The study found that the most common disadvantages are the difficulty and intensity of
the work process of health workers. The level and degree of work harmfulness for health care staff in each occupational group
has been determined, which depends on the employee's occupational group and functional responsibilities.
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The health and well-being of medical workers determine
the quality of medical care provided. Each health-care
facility has a complex set of factors that determine
occupational risks, among which, depending on the labor
process, there are a number of harmful factors, such as those
traditionally recognized - biological, chemical, physical, and
getting recently the status of occupational - ergonomic,
psychological and environmental factors are noted. The
conformity of the parameters of the working environment
and the labor process with the current hygienic standards is
an indicator of the absence of the effect of work-related
factors on employees’ health, including their functional state
[2,3,4,10].

Publications on the hygienic assessment of working
conditions and the health of health-care workers were
reviewed and it was found that health workers have as high a
risk of occupational diseases as industrial workers [2,13].

Modern medical service is characterized by advanced
technology; the expansion of the list of diagnostic
procedures, new equipment and computerization of
workplaces, and this creates even more unfavourable factors
in the working environment. Under the conditions of the
modern development of science and technology, information
and innovative technologies, the human body undergoes
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continuous stressor effects (work-related, psychoemotional,
etc.), which must be considered as a complex dynamic
system, which continuously adjusts to environmental
conditions by changing the level of operation of individual
systems and corresponding voltage of the regulatory
mechanisms [1,5,6,8,12,16].

At the same time, the adaptive capacity of the organism is
a reserve of functional reserves which are constantly spent
on maintaining the balance between the organism and the
external environment. The transition from health state to
sickness or from a norm to pathology is a gradual process
where overburdening of regulatory systems can lead to
exhaustion of the body’s protective forces, reducing its
functional capacity [6,8,16].

The study found that, in support of numerous studies
[1,3,8,9], health-care employees is characterized by
intellectual, sensory and emotional pressures. As it is known,
the intensity of the labor process is assessed basis on five
main parameters: intellectual, sensory and emotional
pressures, as well as monotonous loads and operation labor
mode [10,11].

Studies in the last few years on the state of medical
workers' health indicates a high rate of morbidity. Hygienic
assessment of production factors and the state of health
of employees of laboratory and diagnostic (paraclinic)
departments indicates that their work has a destructive
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impact on both psychological and physical well-being
of medical workers [2,3,7,13,14]. High incidence of
hypertension, coronary heart disease, musculoskeletal and
gastrointestinal diseases is being registered more and more
often. The significance of the problems connected to
morbidity with temporary disability due to diseases of
the respiratory system, digestive organs and diseases of
the musculoskeletal system, as well as diseases of the
genitourinary system and injuries [5,12,15].

Rather often, medical personnel show signs of mental
burnout syndrome, which represents the greatest risk to
doctors' health. This can manifest itself in a decrease in
positive attitudes towards themselves and their surroundings,
as well as a loss of work competence.). The consequences are
wide and severe, affecting mental and physical health,
quality of life and the effectiveness of doctors [13,14,17].

It has been determined that the highest morbidity rates
are among doctors in the diagnostic and therapeutic
departments and, based on officially confirmed diagnoses,
chronic polyethysiological diseases are prevalent among
health workers, in which working conditions are of high
importance [13,14].

Therefore, the analysis of publications devoted to the
researches of working conditions of doctors and their health
has allowed to establish that work in medical institutions
makes considerable demands to a worker's organism, his
physical condition and endurance, volume of operative and
long-term memory, ability to resist harmful professional
factors. Therefore, the issues of strengthening and preserving
the health of workers in a medical facilities are becoming
particularly important.

The purpose of our research was to study the specifics of
the working conditions of medical workers at diagnostic
centers in order to identify the level of difficulty and
intensity of the working process to further develop of
measures to prevent morbidity among health workers.

1. Research Material and Methods

Hygienic assessment of labor conditions of health
workers in 10 medical diagnostic centers located in 4 regions
of Uzbekistan: Autonomy Republic of Karakalpakstan
Tashkent city, Bukhara and Kashkadarya regions were
conducted.

The grade of labor conditions were determined by
specific work-related factors and general grade by a set of
indicators of work-related hazards according to Sanitary
Regulations, Norms and Hygienic Standards of the Republic
of Uzbekistan (SanPiN RUz) Ne 0141-03 «Hygienic
classification of labor conditions by indicators of harmful
and dangerous factors of the work-related environment,
difficulty and intensity of the labor process» [8].

Statistical data processing was carried out by using a
package of programs Statgrphics Plus for Windows-2010
and Microsoft Excel-2013.

2. Results and Their Discussion

The condition of 106 workplaces has been characterized,
71.7% of which were intended for consulting and diagnostic
(CDD) doctors workplaces and for laboratory departments
(LD), so 28.3% - for paramedical staffs of the medical
procedures rooms (MPR), consulting and diagnostic and
laboratory departments in order to carry out a hygienic
assessment of labour conditions of medical employees of the
Medical Diagnostic Centers.

As is known, labor intensity process is assessed according
to the main five parameters: intellectual, sensory and
emotional pressures, monotony and operation labor mode. In
support of numerous studies [1,3,8], we have found that the
labor of medical employees is characterized by intellectual,
sensory and emotional load.

The study results presented in Table 1 make it possible to
assert that, depending on activity peculiarities of the studied
occupational groups, intensity intellectual parameters of the
labor process were established in range from the 2nd to the
3rd grade of the third harmfulness degree. In the analysis of
labor intensity parameters of medical employees, it should
be noted that the doctors of the consulting medical care
department and ultrasound diagnostic rooms, as well as
laboratory doctors have been the highest intellectual load of
labor conditions were characterized by the 3rd grade of the
third harmfulness degree. It is known that the 3rd grade of
labor conditions, which has four hazards (3.1, 3.2, 3.3 and
3.4) are characterized by the presence of harmful factors
which levels exceed the hygienic standards and have an
adverse effect on the workers organizm. This, in turn,
contributes to occupational pathology development in mild
illness and medium severity, as well as to chronic somatic
pathology growth, including an increase in morbidity with
temporary incapacity for labor [9,10,11].

Para-medical staffs have the highest level of intellectual
activity with a lower harmfulness degree of 3.2 grade
(stressful 2nd-degree labor conditions) in contrast to the
doctors’ labor conditions. For certain characteristics, for
example, signals perception and assignment complexity
degree at doctors of all occupational groups and nurses have
the highest level of 3.2 grade labor conditions.

Sensory loads are mainly formed by attention
concentration duration at laboratory doctors, ultrasound
doctors and diagnostic nurses (3.2), as well as visual
analyzer load at laboratory doctors and ultrasound doctors
(3.2). The other sensory load parameters are created
allowable workplace exposure limits of labor intensity of the
1st and 2nd grade.

On the basis of the emotional load, the labor conditions
of the medical staffs of all occupational groups are
characterized by intense second-degree labor conditions
(3.2), which are characterized by responsibility degree and
error significance, as well as the degree of risk to one’s own
life and others safety.
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Table 1. Grades of working conditions of medical professionals of Medical Diagnostics Centers by intensity of the working process

MPR Ultra- CDD
. CDD . Laboratory .
Parameters of labor process tension paramedical sound para-medical
doctors** doctor -
staffs* physician staffs**
1.1 Work contents 33 31 33 3.3 3.2
1. Intellectual 1.2 Signal perception 3.1 31 3.2 3.2 3.2
loads 1.3 Assignment complexity 3.2 3.1 3.2 3.2 3.2
1.4 Job characteristic 2 2 2 2 2
2.1 /-\_ttentlon concentration 31 31 32 32 32
duration
2.2 Signal density 1 1 1 1 1
2.3 Productive facilities 1 1 2 2 2
number
2:4.1 Object size 2 2 32 31 2
difference
2. Sensory load -
2.4.2 Operation
2.4 Visual analyzer load with optical 3.2
devices
2.4.3 Continuous
. 31
observation
2.5 Hearing analyzer load 2 2 2 2 2
2.6 Vocal apparatus load 2 2
3.1 Re_spo_n_snblllty degree; 32 32 32 32 32
error significance
3. Emotional 3.2 D_egree of risk to one’s 32 3.2 3.2 32 32
load own life
33 Degree of risk to one's 32 32 32 32 32
other life
41 Nu_mber of elements 3.2 32 32 3.2 3.2
(techniques)
= 4.2 Duration (per second) 1 1 1 1 1
4. Monotonicity 2.3 At —
load . ctive action time 1 1 1 1 1
(in %)
4.4 Monoton_y of the 1 1 1 1 1
working environment
5.1 Actual working day 1 1 1 1 1
5. Operation 5.2 Shift operations 1 1 1 1 1
mode 5.3 Availability of
regulated breaks and their 1 1 1 1 1
duration
OO01wast OleHKa HANPSHKEHHOCTH TPy aa 33 3.2 33 3.3 3.3

* MPR — medical procedures rooms
**CDD - consulting and diagnostic department

According to monotonicity load and operation mode, the
labor conditions of the medical staff of the studied Centers
were characterized by optimum conditions (1st grade).

A cumulative assessment of the intensity labor process
revealed that doctors of all occupational groups and nursing
staff in the diagnostic consulting departments had the 3rd
grade of third load conditions, while the nurses in the
medical procedures rooms have the 3rd grade of the second
harmfulness degree.

Severity of the labor process, being the total sum of the
seven main parameters, consists of physical dynamic work,

lifted and moved weight load by hand, stereotypical
movements number, static load, working position, number of
inclinations and movement in space caused by operation
technical process during the working shift [9,10,11]. Within
framework of the present study, an evaluation of the
operation process of the Centers’ health-care employees’ has
been carried out according to above-mentioned parameters,
which results are presented in the Table 2.

According to Table 2, characteristics of the labor process
of health-care employee in terms of severity were
characterized by optimum working conditions (first degree)
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in terms of a number of factors, such as physical dynamic
work, load weight, manual lifting and moving loads,
statistical load value as well as spatial movement caused by
process during shift. The main parameters forming hard
labor conditions of various harm degrees at doctors of the
consulting and diagnostic department were the number of
hull inclinations per shift (3.1), a certain working position -
being in an uncomfortable position (more than 50% of
working time) (3.1). For paramedical personnel, severity of
the labor process was created by means of a certain working
posture (3.2) and by means of the spatial movement caused
by technological process during the working shift (3.1).

An overall assessment of the severity of the labor process
revealed that doctors and paramedical staffs in the diagnostic
departments, as well as in the paramedical staffs in the
procedural rooms, had the 3rd grade of the second
harmfulness degree.

The impact of the biological factor caused by presence and
effect of pathogenic micro-organisms and products of their

activity on the creation of harmful labor conditions of
doctors and paramedical laboratory staffs was also taken into
account in the evaluation of labor conditions gradees,
gynecological and urological rooms of the studied Centers
consulting and diagnostic department. Therefore, in health
and hygiene assessment of workplaces, the biological factor
of labor conditions for this category of medical personnel
was determined regardless of the concentration of biological
agents in the air of the worksite. The results of the labor
conditions grade assessment by biological factor are
presented in table 3.

Thus, it was established that labor conditions of doctors
and nurses’ occupational groups of the laboratory
department were classified as 3™ grade of the third
harmfulness degree, and labor conditions of the medical
urological and gynecological counseling services units at
biological factor were as 3" grade of the second harmfulness
degree.

Table 2. Grades of working conditions of medical professionals of Medical Diagnostics Centers by difficulty of the working process

CcDD MPR Laborator Ultra- €bD
Parameters of labor process safety severity paramedical y sound para-medical
doctors** doctor -
staffs* physician staffs**
1.1. For regional load when 1 1 1 1 1
cargoismoveduptolm
1. Physical if the load is moved
d.ynamic oad 1.2. With total load over a distance of 1 1 1 1 1 1
(muscles of arms, body, to5m
legs i i
gs) if the load is moved 1 1 1 1 1
more than 5 m
2.1. Lifting and moving
(one-off) loads when
alternating with other work ! ! ! ! !
2 Manual (up to 2 times per hour)
lifting and 2.2. Lifting and moving
moving Weight (One'off) loads 1 2 1 1 2
load, kg continuously during a shift
from the working
2.3. Total weight of loads | surface
from the floor
3. Stereotypical 3.1. With local load (hand 2 2 2 2 2
workers' and finger muscles)
movements
(number per 3.2. At regional load 2 1 2 2 1
shift)
4. Statistical load. Value of statistical load per
shift during holding, effort, kg/s both hands ! ! ! ! !
5. Working position 31 3.2 1 1 3.2
6. Hull inclinations (number per shift) 31 1 1 1 1
Z}.ﬂ?tpalz:]il movement caused by process during at horizontally 1 31 1 1 31
General assessment of the severity of the labor process. 3.2 3.2 2 2 3.2

* MPR — medical procedures rooms
**CDD - consulting and diagnostic department
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Table 3. Gradees of labor conditions of medical employees of Medical Diagnostics Centers of Various occupations by labor operation process factors

Occupational groups by intensity | by severity | by biological factors | LCD

gynecologist 3.3 3.1 3.3 3.4

cardiologist 3.3 2 3.3

urologist 3.3 3.2 3.2 3.3

neurologist 3.3 2 3.3

otolaryngologist 3.3 2 3.3

medical procedures room nurse 3.1 3.2 3.2

Medical counselling service department cardiac nurse 3.3 3.2 3.3
gynecologist's nurse 33 3.2 3.2. 33

urologist nurse 3.3 3.2 3.2 3.3

neuropathologist’s nurse 3.3 2 3.3

dermatologist 33 2 33

dermatologist's nurse 33 3.2 3.2 33

allergologist 3.3 2 3.3

Endoscopy department gastro-endoscopy physician 3.3 2 3.3

. . . ultrasonographer 3.3 2 3.3

Department of functional diagnostics

ultrasound’s unit nurse 3.3 3.2 3.2

o ) doctor-laboratory assistant 3.3 2 3.3 3.4

Clinicodiagnostic laboratory -

laboratorian 33 3.2 33 33

o . . roentgenologist 33 3.2 33

Radiation and X-ray diagnostic department - —

magnetic resonance examination’s doctor 33 3.2 3.3

3. Conclusions

The labor conditions of medical workers of the Medical
Diagnostic Centers have different degrees of harmfulness,
depending on their position and functional responsibilities.
It has been established that labor conditions of 10% of
the studied occupations are classified as 3rd grade of the
fourth harmfulness degree (doctor-laboratory assistant,
gynecologists), 80% occupations as 3rd grade of the third
harmfulness degree and 10% occupations as 3rd grade of the
second harmfulness degree (medical procedures room nurse
and ultrasound’s unit nurse).

The third class of working conditions is assessed as
difficult and intense, which contributes to the development
of occupational pathology in light and medium forms, as
well as to the growth of chronic somatic pathology, including
increased morbidity of workers with temporary disability.
And there is a requirement to develop of a package of
preventive measures to prevent morbidity among health
workers.
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