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Providing high-quality and highly qualified treatment is the most urgent issue of modern dentistry. Effective work
is possible only when creating the necessary and correct working conditions and workplace equipment, ensuring
comfort, adaptability of work objects, and permissible physical and psychological load during work. The work of a
dentist is mainly static and is performed in a sitting position. It is believed that minimizing body movements dur-
ing work is more ergonomically correct, allowing for reduced energy consumption. Unfortunately, there are flaws
in this approach that are rarely discussed and explored among academics. Maintaining even the most ergonomi-
cally correct body position requires constant effort on the part of the musculoskeletal system, and incorrect posture
causes tension in the entire body, to a greater extent in the muscles, ligaments and bones. Because of this, they are
constantly overloaded. Specialists in ergonomics consider such an aspect as an argument for qualifying the work of
a dentist as harmful and the consequences of such work and related diseases as occupational diseases. Optimum
organization of the working space and compliance with the principles of ergonomics is a basic necessity in the work
of a dentist, without which it is impossible to do. Using the rules of ergonomics allows you to reduce energy con-
sumption, reduce the time of manipulations, increase work efficiency and minimize the negative impact on health.
Popularization of information on this subject among students, interns and dentists is of great importance because

properly organized work is a solid foundation for a successful career.
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Connection of research with planned research
works.

The article was prepared as part of the SRW of the
Department of Orthopedic Stomatology of the Uzh-
horod National University, “Expert evaluation of im-
proved dental treatment and rehabilitation technolo-
gies”, state registration number 123U101509.

Introduction.

Ergonomics is an applied science that deals with the
structuring and organization of things used by people
during the work process from the point of view of the
most efficient and safe functioning [1, 2, 3, 4, 5, 6]. A
fundamental work skill is the correct use of things and
devices, which in turn ensures optimal working condi-
tions and, at the same time, increases the quality of the
treatment.

The working aspects of a dentist’s work require man-
ual skill with great precision and constant control. Due
to non-compliance with ergonomic requirements, the
muscles of the hands used for this purpose are often
overtired and cause discomfort to the dentist, increasing
the energy expenditure during treatment. It should also
be noted that the dentist is most vulnerable to posture
problems due to limited access and limited inspection.
Proper ergonomic design of the dental office should be
given special importance to prevent debilitating inju-
ries that can ultimately lead to long-term disability. Er-
gonomic principles aim to create a relatively safe and
healthy working environment for the dentist, eventually
leading to increased productivity. However, it should
be noted that ergonomic solutions for dentists are not
well-known in the literature. Furthermore, many of the
ergonomic solutions that have been provided have not
been reliably evaluated or validated.

The aim of the study.

Conduct a comprehensive analysis of the ergonomic
parameters of the work of dentists.

Object and research methods.

A retrospective analysis of domestic and foreign
sources of information and a survey of practising den-
tists using the author’s questionnaire was conducted.

Main part.

The successful application of treatment proto-
cols considering ergonomic criteria guarantees high
productivity, the avoidance of occupational diseases
and injuries and increased satisfaction among doctors
themselves by improving the comfort of work. On the
other hand, the unsuccessful application of ergonomic
criteria, or their complete disregard, can lead to a mal-
function of the musculoskeletal system. The working
environment, working conditions and risk factors also
significantly contribute to the development of diseases
of the musculoskeletal system.

According to research, the most common examples
of such risk factors in the workplace are jobs that require
repetitive, heavy or prolonged hand loads; frequent or
severe, pushing, pulling on oneself and staying in an un-
comfortable position for a long time. The level of risk di-
rectly depends on the intensity, frequency and duration
of exposure to these conditions [7, 8, 9, 10, 11].

Dentists are at risk for musculoskeletal problems,
mainly due to poor ergonomics that affect their neck
and back. It was the main finding of a survey conducted
by the American Dental Association among 7,475 prac-
tising dentists in 2018 [12].

Two-thirds of respondents said they suffered from
neck and back pain, and nearly half said it was moder-
ate or severe in intensity. Their conclusion corresponds
to one of the most interesting conclusions regarding er-
gonomics in dentistry. They found that dentists, whose
working conditions do not meet ergonomic require-
ments at the proper level, spend up to 60,000 hours of
work in intensive and distorted positions during work,
which leads to the development of musculoskeletal
system diseases. The incidence of neck and back pain
among dentists is higher than in the general population.
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The successful and correct application of ergonomics
guarantees high productivity, the avoidance of diseases
and injuries, and an increase in the level of satisfaction
among workers 3, 7,9, 13, 14, 15, 16, 17].

Various studies provide similar statistics on the inci-
dence and distribution of musculoskeletal pain among
dentists, with the neck being the most affected site at
over 84%. Experts in ergonomics in dentistry in their re-
search indicate several risk factors that lead to problems
with the musculoskeletal system, including maintaining
a sitting position during access to the oral cavity, bending
while treating the patient, prolonged muscle contrac-
tion and repetitive movements. A study that studied the
impact of ergonomics on the development of neck pain
found that the degree of overload in the neck region de-
pends on the technique used by the dentist during the
treatment, ergonomic conditions and prolonged static
body position. A comprehensive review of thousands of
studies shows that static postures are one of the leading
etiological aspects of diseases of the musculoskeletal
system. Uncomfortable postures, which are more com-
mon among dentists, are extreme forward bending of
the head and neck; torso tilt and turn to one side; lift-
ing one or both shoulders; increased curvature of the
thoracic spine and incorrect position of the lower limbs
with a hip-leg angle less than 90°. Recent studies have
shown that static bending changes the mechanical and
neuromuscular behaviour of the cervical spine. These
results confirm the importance of maintaining the cor-
rect head and neck position during work and improving
the work environment to reduce the load on the cervical
spine. Kinematic analysis of dentists illustrates the typi-
cal patterns of postures during work necessary to treat
patients. They are characterized by tension on the cervi-
cal and thoracic spine area and have higher angular val-
ues during treatment compared to other dental tasks.

Characteristics of “balanced posture” among den-
tists include the following principles:

1. Symmetrical sitting with the same weight on the
ischial tubercle of the pelvis.

2. Straight back - avoiding the rounding of the back
to the “S” shape.

3. Forward torso tilt up to a maximum of 20°; a
greater forward tilt results in less lateral tilt and trunk
rotation.

4. Tilt the head forward to 20-25° from the body
(preferably an angle of less than 20 degrees).

5. Hands located along the body, directed forward
within 10°, with forearms raised to 25° from the hori-
zontal line.

6. The angle between the hips and calves is 105-110°
or more.

7. Maximum separation of 45° between the hips pre-
vents rigid fixation of the hip joint.

8. The calves are oriented perpendicular to the floor
or slightly backwards.

9. Feet are placed on the floor and oriented forward.

A sitting posture with a small forward pelvic tilt and
a small lumbar lordosis most effectively reduces the fre-
quency of low back pain [18, 19, 20].

A comprehensive review of published studies by Haz-
ard Evaluations and the NIOSH Technical Assistance Divi-
sion found that repetitive neck movements and contin-
uous arm movements are significantly associated with
musculoskeletal disorders. The researchers also found a

strong link between neck musculoskeletal disorders and
high levels of static contractions. Dental personnel are
forced to adopt non-neutral postures for many of the
clinical tasks they perform. These postures often require
sustained static contraction of the torso and scapulo-
thoracic and scapulohumeral muscles combined with
repetitive wrist, hand, and finger contractions during
controlled fine motor work. For example, dentists most
often use a combination of flexed and right neck flex-
ion with the head down position, with shoulder abduc-
tion or flexion [18, 19, 20, 21]. Dental personnel occupy
these positions for the following reasons:

¢ to coordinate mutual positions between the den-
tist and the assistant,

¢ to get an optimal view of the teeth in the patient’s
mouth,

e to ensure a comfortable position for the patient,

e to manoeuvre complex equipment and reach for
tools.

Dental manipulations require high precision, and the
muscles used risk being overtired and causing discom-
fort. Long-term contraction of the upper trapezium dur-
ing shoulder girdle movements (without using armrests)
can cause pressure on the adjacent vessels and nerves,
which provoke disorders in the work of the upper limb
and the development of temporary ischemia. Dental
work is also associated with hand and wrist problems.
Carpal tunnel syndrome (CTS) is associated with both
repetitive and forced-static work. CTS is symptomatic
from pressure on the median nerve in the carpal tun-
nel. There is evidence of an association between CTS
and highly repetitive work alone or in combination
with other factors. Evidence also suggests an associa-
tion between working in non-ergonomic conditions and
CTS, but the number and type of repetitive movements
performed during dental work have not been precisely
quantified in research [17, 21, 22].

Numerous studies have linked lower back discomfort
to working in non-ergonomic conditions. The research-
ers found that good (neutral) posture was negatively
correlated with back pain, and, in general, dentists who
sat 80 to 100 percent of the day reported more low back
pain than those who sat less frequently. Static work in a
sitting position, the need to bend and rotate the spine
is associated with an increased risk of developing lower
back pain [7, 23]. Sitting increases the load on the soft
tissue structures of the lumbar spine and intervertebral
discs. In addition, the activity of extensor muscles in
the lumbar spine in a sitting position without support is
greater than in standing. Back discomfort experienced
by dental workers increases during the working day.
There are also psychosocial factors.

Numerous studies have looked at stress levels in den-
tistry. Dentists with musculoskeletal diseases showed a
significant tendency to be dissatisfied with their work
due to fatigue and discomfort at work, resulting from
the lack of ergonomics at work. Ergonomics requires an
understanding of the workplace’s physical and psycho-
logical aspects. A sufficient number of literary sources
indicate the connection of musculoskeletal diseases and
psychosocial disorders with the comfort and ergonomic
parameters of the work of dentists [17, 23].

Strenuous tasks strain muscles, tendons, ligaments,
and joints more. Prolonged or repeated experiences of
this type can cause not only a feeling of fatigue but can
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also lead to problems with the musculoskeletal system if
there is not enough time for rest or recovery [10].

Fatigue can increase with the use of awkward pos-
tures, acceleration of movements, increased slipperi-
ness of objects used by the doctor (requiring increased
grip strength), use of index and thumb fingers to grip
the object strongly, use of small or narrow instrument
handles that reduce the ability to grasp.

Many of these risk factors are present in dental prac-
tice. If the movements are repeated frequently (e.g.
every few seconds) and over a long period, such as an
8-hour shift, over-fatigue and muscle and tendon strains
can accumulate. The effects of repetitive movements
from performing the same work activity are enhanced
with awkward postures and heavy loads. Repetitive ac-
tivities as a risk factor may also depend on body surface
area and the specific activity being performed. Work
that requires long-term use of the same muscles or
movements increases the likelihood of both local and
general fatigue [24, 25, 26, 27, 28].

In general, the longer the period of continuous work
(such as tasks that require prolonged muscle contrac-
tion), the longer the time required for recovery or rest.
Mechanical loads occur when working with the forearms
or wrists. Muscles and tendons collide with pressure on
a sharp edge. Each joint in the body has a neutral range
of motion. Each joint’s range of motion is determined by
movements that do not require large muscle strength or
cause excessive discomfort.

The risk of injury increases when the job requires
the individual to perform a task with body segments
outside of their neutral range in a deviated posture. For
the upper arm and shoulder area, the neutral posture
is relaxed with the shoulders down and on the same
plane, with the arms at the sides. The effect of local vi-
bration occurs when a vibrating object, for example, an
electric tool, comes into contact with a particular part
of the body. However, the causes of any particular case
of musculoskeletal disorders are complicated to deter-
mine with complete accuracy. It was found that vibra-
tion is an etiological factor in the working environment
using tools that vibrate in the frequency range from 20
to 80 Hz. Dental handpieces and automatic powered de-
vices operate at frequencies from 5,000 to 10,000 Hz.
The range and duration of exposure to vibration force
during dental procedures are relatively short. Thus, it
seems that the influence of this risk factor in dentistry
is relatively small [3, 25, 29, 30, 31]. The vibration peaks
observed with dental handpieces are in the frequency
range, similar to engine vibration when driving a car.
Cold temperature. Low temperatures reduce hand dex-
terity and emphasize the symptoms of damage to nerve
endings.

External stress, sometimes called organizational
factors, can be defined as how work is structured, con-
trolled, and handled. External stress reflects the objec-
tive nature of the labour process. It may include the fol-
lowing variables: work, variety, work control, workload,
and time constraints. Repeated or continuous contact
with hard or sharp objects, such as unrounded table
edges or narrow tool handles without padding, can cre-
ate pressure on one part of the body (e.g., the forearm
or sides of the fingers), inhibiting nerve function and
blood circulation.

The influence of ergonomics on the improvement
of dental instruments and the facilitation of work with
them was expressed in the following directions:

e in standardization, which helps to reduce the num-
ber of tools;

¢ in a special arrangement of tools, convenient for
the work of the doctor and nurse, which reduces to a
minimum the time of searching, preparing and assem-
bling tools;

e in the design of tool handles taking into account
the anatomical and physiological features of the doc-
tor’s working hand;

e in the colour marking of tool handles with the
minimum dimensions of working parts to facilitate their
distinction;

e in appropriate modes of storage, disinfection and
sterilization.

The main tasks of ergonomics in dentistry:

1. The design of equipment, work furniture, work
clothes and inventory must consider anthropometric
measurements and anatomical and physiological fea-
tures of the body of a medical worker (doctor, nurse,
assistant, dental technician) following the requirements
of technical aesthetics (design), occupational hygiene,
safety techniques.

2. Rational location of dental offices and work spac-
es based on scientifically based standards of their area,
height, depth, cubic capacity, sanitary and technical en-
vironment (heating, lighting, ventilation, air condition-
ing), and interior decoration.

3. Optimal organization of the staff workplace by
placing equipment considering anthropometric data
and the possibility of fitting individually according to
growth, the correct choice of working posture, working
movements, mechanization and automation of medical
and diagnostic equipment, and accurate placement of
control devices and alarms on devices.

4. Differentiation of ergonomic studies according to
the work profile by speciality (therapist, surgeon, ortho-
pedist, orthodontist, nurse, dental technician), type of
reception (child, adult), and place of work (polyclinic,
hospital, separate office).

5. Improvement of work with personnel through
medical and professional selection of applicants de-
pending on the profile of future medical work.

Ergonomics is an important aspect of the work of a
dentist because it allows faster and better treatment of
patients. A thorough study of the working process of a
dentist, and considering all factors, such as fatigue, mak-
ing unnecessary movements, due to the non-optimal lo-
cation of devices (their number and necessity) and ma-
terials concerning both the doctor and the patient, the
possibility of operative access, presence or absence of
an assistant(s), ergonomic characteristics and location
of the assistant during the manipulation, the four-hand-
ed work algorithm, and others - makes it possible to de-
velop a new working principle that will be sufficiently
ergonomic and will allow the necessary manipulations
to be conducted with the maximum possible speed and
the high quality of the work performed, which in turn
determines not only high-quality and effective treat-
ment, but also allows to reduce the time for a patient
appointment, that is, to increase the number of ap-
pointments per unit of time, which leads to an increase
in the number of treated patients [16, 17].
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In addition, it is important to consider not only the
individual characteristics of the doctor but also the pa-
tient. Another important aspect is the localization of the
problem in the patient’s maxillofacial system because
operative access to different quadrants of the oral cavity
is different and also affects the ergonomic characteris-
tics. One of the most complex and frequent procedures
is the treatment of root canals, a process significantly in-
fluenced by the patient’s individual characteristics, such
as the number of canals, their branching, sclerosing, and
others. The concept of ergonomics is precisely impor-
tant in this aspect because, with the correct algorithm
of actions and the arrangement of devices in the office,
maximum efficiency is achieved, proven by evaluating
the work unit per unit of time.

Conclusions.

The main occupational risk factors for the develop-
ment of musculoskeletal disorders include repetition,
force, mechanical stress, posture, vibration, cold tem-
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perature, and external stress. Chronic musculoskeletal
pain is the leading cause of premature termination of
medical activity among dentists. Therefore, effective er-
gonomic parameters of working conditions are impor-
tant for maintaining work capacity and efficiency and a
high-quality indicator of the treatment with minimal en-
ergy consumption. It is also essential to follow the rules
of prevention, namely physiotherapy, therapeutic gym-
nastics and the McKenzie approach, regular breaks for
rest and exercise, training the deep flexors of the neck,
maintaining regular physical activity and a neutral, bal-
anced posture.

Prospects for further research.

The study of the parameters of a dentist’s work is
fundamental, so a promising direction is the populariza-
tion of information about the importance of observing
ergonomics during work and the development of op-
timized and adaptive work protocols focused on ergo-
nomics and their implementation in practical activities.

EPFTOHOMIYHI KPUTEPII POBOTU NIKAPA-CTOMATO/10TA
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HadaHHA AKicHO20 ma B8UCOKBAIIKOBAHO20 AiKYBAHHA € HalbinbW aKMYaAnbHUM MUMAHHAM Cy4aCHOI
cmomamosnoeii. EcfpekmusHa poboma MOMAUBA MIinbKU Mpu CMBOPeHHi HeobXxiOHUX ma npasusabHUX YMO8
pobomu ma obnadHeHHA pobo4o20 Micys, Wo 8 CeoH 4Yepay 3abesneyye KOMEpOPMHicMs, MpucmMocosaHicms
npedmemis ma 06’ekmie npayi, donycmumi ¢i3uyHi i ncuxosoziyHi HaBAHMaxeHHS nid Yac npaui. Poboma nikaps-
CmMomMamosi02a 8 0CHOBHOMY CIMAMUYHA | BUKOHYEMbCA 8 MOMOMEHHI cudaYU. Beaxaemeocs, wjo MiHimiayis pyxis
mina nio Yac pobomu € 6inbw ep2oHOMIYHO NMPABUALHUM, OCKiNbKU 00380/5€ 3HU3UMU 8UMPamu eHepeaii. Ha »ane,
8 0aHOMy nidx00i € HedoiKu, AKi piOKo 062080pOIOMbLCA Ma O0CNIOHCYIOMbCA ceped HayKosuis. 36epexeHHs
Hagime HalibinbWw ep2oHOMIYHO MPABUALHO20 MOAOMEHHA Mina nompebye nocmiliHux 3ycunb 3 6OKY ONOpHO-
pyx08020 anapamy, a HernpPasus6HA NOCMABA BUK/AUKAE HAMPYHEHHA 8Cb020 mina, 8 binbwili mipi m’A3ie, 38’A30K
i Kicmok. Yepe3 ye 8oHU rnocmiliHo 3a3HaOMb NepesaHMaxeHHA. daxieui 3 ep2oHOMIKU po32aadarome makxuli
acriekm sK apa2ymeHm 044 Keanigikayii pobomu nikapa-cmomamosioaa K WKioaueoi, a Hacnioku makoi pobomu
i 3ax80pHOBAHHA MOB’A3AHI 3 YUM - AK npogheciliHi 3axeopro8aHHA. ONMUMAnbHA 0peaHi3ayid pobo4o2o npocmopy
ma 0ompuMaHHA MPUHYUNi8 ep2oHOMIKU € 6a308010 HeobxiOHicmio 8 pobomi nikapa-cmomamosoaa 6e3 AKoi
Hemoxuso obilimucs. BUKopucmaHHA Npasusa ep2oHOMIKU 00380/A€ 3MeHWUMU eHep208UMpPamHicmes, 3MeHWY€e
4Yac BUKOHAHHA MaHinynauid, nidsuuwye egpekmusHicms pobomu ma 00380/58€ MiHIMIZyeamu HezaamugHuli 8raus
Ha cmaH 300po8’s. [Monynaapusayis iHpopmayii daHOi memamuku ceped cmyodeHmis, nikapie-iHMepHie ma nikapie-
CmMomMamosozie Mae 8a2oMe 3HaYeHHs, a0Xe NMpPasusabHO 0PeaHi308aHa poboma € MiYyHUM MiOrPYHMAM yCriWHOI
Kap’epu.

Knw4oei cnosa: epzoHomika, poboye micye, cmomamorozis, 300pos’s.

3B’A30K AO0CNiIgKEHHA 3 NNAHOBMMM HAyKOBO-4,0-
cnigHumm poboramm.

CTaTTa BMKOHAHa B pamKax HAP kadbeapw optone-
AanyHoi ctomatonorii BH3 «Y:KropoacbKuiA HaLioHab-
HUM yHiBepcuTeT» «EKcnepTHa oOUiHKA BAOCKOHANEHWUX
CTOMATO/ONYHUX TEXHONOFIN NiKyBaHHA Ta peabinita-
Lii», Homep AepKaBHOI peecTpauii 123U101509.

Bcryn.

EproHomiKa € NPUKNAAHO HayKot, AKa 3aMMaETbCA
CTPYKTYPYBAHHAM i OpraHisaLieto peyel, siKi BUKOpUC-
TOBYHOTbCA NOAbMM Nif 4ac poHOYOro NpoLiecy, 3 TOUKM
30py Haibinbw edpeKkTMBHOro Ta HesneyHoro ¢yHKLio-
HyBaHHA [1, 2, 3, 4, 5, 6]. DyHAAMEHTaIbHUM HaBUKOM

pob0TH € NpaBUAbHE BUKOPUCTAHHA peyeit Ta Npuiagis,
LLLO B CBOO Yepry 3abesneyye onTMMaabHi YyMOBM npawi
Ta Pa3oMm 3 TUM MiABULLYE AKICTb NPOBEAEHOTO /liKyBaH-
HA.

Poboui acnektn poboTu nikapsa-cTomaTonora BU-
MaratoTb MaHya/IbHOrO HaBUKY 3 BE/IMKOK TOYHICTIO Ta
NOCTINHUM KOHTponem. M’s3n pyK, AKi BMKOPUCTOBY-
IOTbCA ONA LiEI MEeTN, Yepes HeLOTPMMAHHA epProHOMIY-
HUX BMMOT YacTO 3a3HaloTb NEPEBTOMM i 3aBAAIOTb AMUC-
KOMbOPT NiKapto-CTOMATONOrY, MiABULLYIOTb MOKa3HUK
€HeproBuTpaT Mig Yac NikyBaHHA. TaKOX Cnig, 3a3HauUNTK,
O CTOMATONOr € HaWbinbw BpasIMBMM A0 Npobiem
came NocTaBu yepe3 obMeKeHU AocTyn i obmexReHui
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ornaa. HanexHomy eproHoMiYHOMY AuM3aliHy cTomaTo-
loriyHOro KabiHeTy cnig npuainatm ocobmBe 3HaYEHHS,
33414 3anobiraHHA BUCHAXK/IMBUM TPaBMaM, AKi B KiHLe-
BOMY pe3y/ibTaTi MOXYTb NPU3BECTU 40 LOBrOCTPOKOBOI
iHBanigHoOCTI. EproHOMiYHi NpUMHUMAK CNPAMOBAHI Ha
CTBOPEHHSA BiHOCHO H6e3neyHoro Ta 340p0oBoro poboyo-
ro cepefoBumLLa ANA NiKapA-CTOMATO/I0ra, Lo B KiHLEBO-
My NiACYMKY nNpu3Bede A0 MiABULLEHHA NPOAYKTUBHOC-
Ti. OgHaK cnig, 3a3HaunTM, LLO €ProHOMIYHI pilleHHA anA
NiKapiB-CTOMATONOrB HEAOCTaTHLO BiAOMI B AiTepaTypi.
Kpim Toro, 6arato eproHomiYHMX pilleHb, AKi 6ynn Haga-
Hi, He BynM JOCTOBIPHO OLiHEeHi abo niaTBEpAKEH.

Merta gocnigeHHs.

MpoBecT! KOMNAEKCHUI aHaNi3 eProHOMIYHUX Napa-
MeTpiB pobOTM NiKapiB-CTOMATO/IOrIB.

O6’eKT i MeToAM AOCAIAXKEHHA.

MpoBeaeHO PETPOCNEKTUBHUIN aHaNI3 BITYUIHAHMX i
3aKOPAOHHMX Axxepen iHpopmaLii, onUTyBaHHA NPAKTU-
KYHOUMX N1iKapiB-CTOMATO/I0riB 32 4ONOMOrOt0 aBTOPCLKOI
aHKeTN-oNUTYBaNbHUKA.

OcHOBHa YacTUHa.

YeniwHe 3aCcToCyBaHHA NPOTOKOJIIB NiKyBaHHA 3 BPa-
XYBaHHAM €epProHOMIYHUX KPUTEPIiB rapaHTyeE BUCOKY
NPOAYKTUBHICTb, Pa3’omM 3 YHUKHEHHAM npodecinHmx
XBOPOb i TpaBM Ta MiABULLEHHAM 330BO/IEHOCTI cepes,
CamuX JliKapiB, WAAXOM MOKPALLEHHA 3pYYHOCTI poboTy.
3 iHworo 60Ky, HeBAase 3acToCyBaHHA €PrOHOMIYHWX
KpuTepiiB, abo K B3arani iXxHe irHOPyBaHHSA, MOXe Npu-
3BECTM 40 NOpPYLUEHHA POBOTM ONOPHO-PYXOBOTO anapa-
Ty. Ha po3BMTOK 3axBOpIOBaHb ONOPHO-PYXOBOrO anapa-
Ty TAKOX CYTTEBO CrnpusAe poboye cepenoBuLLe, YMOBK
npawi Ta GakTopu PU3MKY.

3a gaHMMKM AoCNigyKeHb, HanbinblWw MNOWMPEHMMMU
NPUKNaLaMM TakMX GaKTOPIB PU3MKY HA pOBoOYOMY MicLli
€ poboui micuA, Wwo noTpebytoTb NOBTOPIOBAHMX, CUb-
HUX ab0 TPMBANUX HABaHTAXKEHb PYK; YacTi abo BaKKi,
LUTOBXaHHS, BTArTHEHHA Ha cebe i TpuBane nepebyBaHHSA
y He3pyu4Hil nosi. beanocepeaHbo piBEHb PU3NKY 3ase-
WUTb Bif, IHTEHCMBHOCTI, YacTOTK Ta TPMBAIOCTI BNAUBY
umx ymos [7, 8, 9, 10, 11].

Jlikapi-cTOMaToNoOrM 3HaxXo4ATbCA B TPyMi PUSUKY
wono npobnem 3 oNoOpHO-PYXOBUM amnapaTom, B OCHO-
BHOMY Yepe3 NoraHui piBeHb eproHOMIKM, AKa BMNJIMBAE
Ha iX Wwuto Ta cnuHy. Lle 6yna ronoBHa 3Haxigka onuTy-
BaHHA, nNpoBegeHe AMEPUKAHCbKOIKO CTOMATOJIOTIYHO
acoujauieto cepen 7475 akTMBHUX cTtomaTosoris y 2018
pouj [12].

[Bi TPeTMHM ONUTaHWUX PEeCcnoHAEHTIB 3a3HaAYUAM,
LLLO BOHW CTpaXKAatoTb Big, 60110 B WKT Ta CNKHI | Maitke
NMONOBMHA 3 HUX CKa3a/u, LWo BOHa byna nomipHoto abo
CUNIBHOKO 33 CBOEI iHTEHCMBHICTIO. ChopmynbOBaHN
HMMM BUCHOBOK BiAMNOBiAAE OAHOMY 3 HaML,iKaBiLLNX BU-
CHOBKIB L0A40 eproHOMIKM B CTOMATOANOrii. BOHW BUABK-
/1, WO CTOMATONONM, YMOBU PO6OTU AKUX He Bignosisa-
I0Tb €PrOHOMIYHMM BMMOram Ha HaneXHOMYy PiBHi, Mig,
Yyac npaui npoBoAnTb 3aranbHo Ao 60 000 rognH poboTn
B iIHTEHCMBHMX i CNOTBOPEHMX MOJIOKEHHSAX, WO NPU3BO-
OUTb 00 PO3BUTKY 3aXBOPHOBAHb OMOPHO-PYXOBOTrO ana-
paTy. YacToTa BUHUKHEHHA 6onto B WKT Ta CAMHI cepepa,
CTOMATO/ONIB BULLE, HiXK Y 3arabHiil nonynauii. YeniwHe
i NpaBUAbHE 3aCTOCYBAHHA EPrOHOMIKM rapaHTy€E BUCOKY
NPOAYKTUBHICTb, YHUKHEHHS XBOPOO i TpaBM, NigBuULLEH-
HA piBHA 3aZ0BONIEHOCTI cepes, pobiTHMKIB [3, 7, 9, 13,
14, 15, 16, 17].

PisHOMaHITHI JocCnigsKeHHs HagatoTb MOAIOHI cTa-
TUCTUYHI [aHi WOoAO0 3axBOPHOBAHOCTI Ta po3noginy
CKeneTHO-m’a30Boro 6onto cepep, NikapiB-cTOMaTONOrB,
y TOM Yac AK Halbinblue ypaxkeHe micLe 3apeecTpoBaHo
ob6nacTb Wwui, a came noHaz 84%. EKcnepTn 3 eproHOMiKM
Yy CTOMATOAOrii B CBOIX AOCNIAKEHHAX BKAa3ylOTb HA Ae-
Kifibka GaKTopiB PU3MKY, LLO NPU3BOSATb A0 Npobaem 3
OMNOPHO-PYXOBMM anapaTtom, y TOMy YMCAi NiATPUMAHHA
NONOXKEHHA CMAAYM Mif Yac AOCTYNy A0 POTOBOI MOPOXK-
HWHW, 3TMHAHHA NPW NiKyBaHHI XBOPOro, TPMBa/e CKOPO-
YeHHA M’'A3iB Ta NOBTOPIOBAHI PyXu. [OCNiAXKEHHSA, AKe
BMBYANO BMJIMB €PrOHOMIKM Ha PO3BUTOK Gonto y wwui
BMABMWO, LLLO CTYMiHb NepeBaHTaXKeHHs obnacTi wwi 3a-
NEeXNUTb Bif, TEXHIKM, AKOK KOPUCTYBaBCA CTOMAToNOr
nif, Yyac NpoBeAeHHA NiIKyBaHHA, epProHOMIYHUX YMOB Ta
TPUBANOFO CTAaTUYHOIO MOOXKEHHSA Tina. MoBHWIA ornag,
TUCAY JOCNIAKEHb CBIAUYUTb MPO Te, WO CTaTUYHi No3un
€ OOHVMMM 3 MPOBIAHUX ETIONOriYHWUX ACMEeKTIB 3axBO-
ptOBaHb OMOPHO-PYXOBOro anapaty. HespyyHi nosu, ski
yacTile 3ycTpivaloTbCcA cepes, CTOMATO/IOrNB, € eKcTpe-
MANbHUMM 3TMHAHHA TONI0BU | WKI BNepea; Haxun Ty-
nyba i NOBOPOT B OAHY CTOPOHY; Niaiom ogHe abo obu-
ABa njeya; NigsuLLEeHe BUKPUBAEHHA rPyaHOro Biaainy
xpebTa i HenpaBW/IbHE MOMIOMEHHA HUXKHIX KiHLiBOK 3
KYTOM CTerHa — Horn meHwe 90°. HepaBHi focniaxKeHHA
NnoKasa u, Lo CTaTUYHE 3TMHAHHA NPU3BOAUTL A0 3MiH Y
MEeXaHiyHilt i HepBOBO-M'A30Bili NOBEAIHL, LUMAHOIO BiA-
Aainy xpebta. Lli pesynbtaTi NiagTBEPAMKYOTb BaXK/IMBICTb
NiATPMMKM NPaBUNbHOTO MONOXEHHA FON0BM Ta WKT Nig,
Yyac poboTH i NOKpaLLeHHA poboyoro cepefoBuLLa ANA
3MEHLUEHHS HaBaHTAXKeHHA Ha WUIHKUI Biaain xpebTa.
KiHemaTM4HWI aHani3 nikapiB-cToMaTo/IOrB iNHOCTPYE
TMNOBI 3aKOHOMIPHOCTI No3 nig Yac poboTn, HeobxiaHi
ONA NiKyBaHHA NauieHTiB. BOHM xapaKTepusyloTbca Ha-
NPYrot Ha AiNAHKY WWINHOTO Ta rpyaHoro Bigainis xpeb-
Ta, MatoTb BULLj KYTOBI 3HAYEHHA Nif, Yac NiKyBaHHA No-
PiBHAHO 3 iHW MMM CTOMATONIOTIYHUMM 3aBAAHHAMM.

XapaKTepucTMKM «36anaHCoOBaHOI NOCTaBU» cepes,
CTOMATO/OrIB BK/IKOYAOTb HACTYMHI NPUHLMNN:

1. CumeTpUYHe CUMAiIHHA 3 O4HAKOBOK Barok Ha Cia-
HUYHUI Byrop Tasa.

2. MpAma cnvHa — YHWKaYM OKPYI/IEHHA CMYHW A0
dopmm «C».

3. Haxun Tyny6a Bnepeq Ao makcumymy 20° 6inbLunia
Haxun Brnepes NpPU3BOAUTbL A0 MEHLUOrO Haxwy BOIK i
nosopoTy Tyny6a.

4. Haxun ronosu Bnepepg, ao 20-25° Big Tynyba (6a-
»KaHo KyT meHLwe 20 rpaaycis).

5. PyKu, po3TaluoBaHi B340BX Tina, CNpAMOBaHi Bne-
pes B mexkax 10°, 3 migHATMMK nepeannivya go 25° Big,
rOpU30HTaNbHOI NiHil.

6. KyT miX cterHammn Ta AUTKamm ctaHoBUTb 105—
110° abo binbLue.

7. MakcumanbHe BigokpemneHHaA 45° mix cterHamm,
Lo 3anobirae »opcTKin dikcaLii Ta3ocTerHoBoro cyrio-
oy.

8. J/INTKM OpieHTOBaHI NepneHanKyAapHo Nianosi abo
B TPOXM 334HbOMY NOJIOXKEHHI.

9. Horun noctaenieHi Ha nigaory i OpieHTOBaHI Bnepea,.

Mo3a cMAasun 3 HEBEIMKMM HAXWMIOM Ta3a Bnepeg, i
HeBe/IMKMM MOMepeKkoBMM JI0OPA030M Halbinbw edek-
TMBHO 3HU}KYE YacToTy 6onto B nonepeky [18, 19, 20].

BcebiuHuit ornag onybnikoBaHMX AOCAIAXKEHb, NPO-
BeZleHUX KomnaHieto Hazard Evaluations i BigaineHHam
TexHiyHoi gonomorn NIOSH, BuABMNO, WO NOBTOPOBAHI

114

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguumnn — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)



ornaaun NITEPATYPU / LITERATURE REVIEWS

pyxu WKELO | 6esnepepBHi pyxm pyK 3HA4YHOK Mipoto aco-
LiOBaHi 3 MOpPYLWEHHAMW OMOPHO-PYXOBOFO anapary.
LOoCnigHVKN TaKoX BUABWUIM CUNbHUI 3B’A30K MiXK Mo-
PYLUEHHAMW OMOPHO-PYXOBOr0 anaparTy LK Ta BUCOKUM
piBHEM CTaTUYHUX CKOpOoYeHb. CTOMATONOTIYHUI Nepco-
HaN BUMYLLEHUA NPUIMMaTK He HelTpabHi no3u ans ba-
raTboX KNiHIYHWX 3aBAaHb, AKi BOHM BUKOHYOTb. Lli no3un
4acTo BMMaralTb TPUBAJIOFO CTATUYHOIO CKOPOYEHHSA
Tynyb6a Ta SOMATKOBO-TPYAHOI Ta /IONATKOBO-M/1€4OBOI
MYCKY/IaTypu B NOEAHAHHI 3 NOBTOPOBAHMMM CKOPOYEH-
HA M’A3iB 3an’ACTA, KMCTi Ta NanbLiB Nif Yac KOHTPO/IbO-
BaHOi pob0oTK ApibHOI MoTOpMKK. HanpuKknag, ctomato-
JIOTM HalyacTille BUKOPUCTOBYHOTb MOEAHAHHA 3irHYTOro
Ta NPaBOro 3r’MHAHHA LWKT 3 NONOXKEHHAM rO/I0BOIO BHU3,
3 BigBeAeHHAM abo 3rnHaHHAM nneda [18, 19, 20, 21]
CTOMATONOTNYHUI NepcoHan ob6iimae L nocaam 3 TaKuUx
NPUYNH:

® N1 KOOPAMHALLT B3AaEMHMX NO3MULIMA MiXK cToMaTo-
JIOFOM | aCUCTEHTOM,

e o6 oTpMMaTM ONTUManbHUIA ornag 3y6is y poTi
naujieHTa,

° 11106 3a6€e3ne4YmnTH 3pyYHE NOMOKEHHA MALLiIEHT],

e Wo6 maHeBpyBaTM CKNAZHUM 0BnafHAHHAM i TAr-
HYTUCA A0 iHCTPYMEHTIB.

CTomaTonoriyHi - mMaHinynAauii BMMaratoTb BUCOKOT
TOYHOCTI, @ M'A3K, AKI BUKOPUCTOBYIOTbCA PU3IUKYIOTb
3a3HaTW NEPEeBTOMM i BUKIMKATU aAnckombopT. Tpusane
CKOPOYEHHA BEPXHbOI TpaneLii nig Yyac pyxis BepPXHbO-
ro nosicy KiHUiBOK (6e3 BMKOPUCTaHHA NiA/IOKITHUKIB)
MOKe BUK/IMKATW 3 flaBNEHHA NPUNEINX CYAUH | HEPBIB,
LLIO MPOBOKYOTb PO3/1a4M Y POOOTI BEPXHbOI KiHLiBKM Ta
PO3BUTOK TMMYACcOoBOi iwemii. CTomaTonoriyHa pobota
TaKOX nos’A3aHa 3 npobnemamu pyk i 3an’acta. CuH-
ApoM KaHany 3an’acTa (CK3, abo cMHApOoM 3an’ACTKOBOrO
KaHaJly) acOL,lOETLCA AK 3 MOBTOPIOBAHO pob0oTOtO, TaK
i 3 NpMmMmycoBo-cTaTuyHOto poboToto. CK3 BM3HAYaETbCA
AK CUMMNTOMATUYHE 3 [aB/JIEHHA CEepeAnHHOro Hepsa B
3an’ACTHOMY KaHani. ICHytoTb AoKa3mM 3B’A3Ky mixk CK3 i
BMCOKOIO NMOBTOPIOBAaHO poboTOor OKpemo abo B Noea-
HaHHI 3 iHWKMK daKkTopamu. [JoKa3m TaKoXK BKa3ykoTb Ha
3B’A30K MiXK pObOTOI Y HE eproHOMiYHUX ymoBax i CK3,
ane KiNbKicTb i TMN NOBTOPIOBAHMX PYXiB, WO 3A4ilACHIO-
H0TbCA Nifg, Yac CTOMATONOrYHOI PpoboTH, He By TOYHO
BM3HAYEHI KiNbKiCHO y gocnigxeHHi [17, 21, 22].

Y YncneHHUx gocaigxeHHAxX auckomeopT y nonepe-
Ky MoB’A3ytoTb i3 pobOTO Yy HEEPrOHOMIYHMX YMOBAX.
[ocnigHvKM BUABUAW, WO Xopowa (HeilTpanbHa) nocra-
Ba HeraTMBHO Kopesntoe 3 6onem y ChvHi: | AK NpaBuno,
ctomatonoru, aki cuainu Big 80 go 100 BiAcoTKIB AHSA,
NnoBigOM/IAM NPO Te, LLLO BOHM YacTille BiavyBatoTb 6inb
y nonepeky, HiX Ti, XTO cnguTb He TaKk yacTto. CtaTnuyHa
poboTa B Nosi cuaaumn, HeobxigHicTb 3rMHaHHA Ta 0bep-
TaHHA XpebTa NoB’s3aHa 3 NiABULLEHUM PU3MKOM PO3-
BUTKY 6010 HUMKHbLOI YacTUHU cnuHK [7, 23]. CuaiHHs
36i/blUYE HABAHTAXKEHHA HA M'AKO-TKAHWHHI CTPYKTypu
nonepexkosoro Bigainy xpebta i mikxpebuesi OUCKM.
Kpim TOro, akTMBHiCTb M’'A3iB-pO3rMHadiB y nonepeko-
BOMY Bigaini xpebTa B cMaa4oMy NosioxKeHHi 6e3 onopwu
6inbLUa, HiXK Y CTOAHHI. JMCcKOM)OPT Yy CNUHI, AKUI Bigdy-
Ba/IM CTOMATO/IOFYHI NPaLiBHMKK, 36inbLIYETLCA NPOTA-
rom pobo4oro gHsA. TaKoXK MatoTb MicLLe NCUXOCOLLianbHi
dakTopu.

YnucneHHi pgocnigKeHHAa pos3rnaganuy piBeHb cTpecy
B cTomatosiorii. Y ctomatonoris 3 30PA BMABMAN 3HAYHY
TEHAEHL0 A0 He3aZoBOMEHHA PoOHOTOK Yepe3 BTOMY

Ta He3py4yHicTb pPobOTK, WO € HACNIAKOM BiACYTHOCTI
eproHomikn y poborTi. EproHomika BMMarae posymiHHsA
AK i3NMYHKMX, TaK i NCUXONOrIYHMX acneKTiB poboyoro
micuA. JOoCTaTHA KiNbKICTb NiTepaTypPHUX AXKEPen BKa3ye
Ha 38’A30K 30PA i ncMxocouianbHUX PO3/1aAiB 3 3py4HOC-
TAMW Ta €PrOHOMIYHUMM NapameTpamm poboTu nikapis-
cTomatonoris [17, 23].

3aBAaHHA, WO BUMAraloTb CU/IbHUX HABaHTaXKEHb,
HaZaloTb CUJ/IbHILLE HABAHTAXKEHHA Ha M’A3U, CYXOXKMUA-
NA, 38’A3KM Ta cyrobu. TpmBani abo NoBTOptOBaHiI nepe-
YKMBAHHA TaKOTrO TUMY MOXKYTb BUKINKATU HE Ti/IbKK Bia-
YyTTA BTOMMU, aNie TAKOXK MOXKe NPU3BECTM A0 Npobiem 3
OMOPHO-PYXOBMM anapaTom, AKLLO ANA LbOro He BUCTa-
Ya€e yacy BiANOYMHOK abo BiaHoBAEHHSA [10].

BToMa moKe 3pOCTM 3 BUKOPWUCTAHHAM He3py4HOi
no3n, NPUCKOPEHHAM pPyXiB, MiABULLEHOK CAU3bKICTIO
NpeAMeTiB, WO BUKOPUCTOBYE NiKap (BMMaratoTb nigsu-
LLEHOT CUAM 34YensIeHHs), BUKOPUCTaHHA BKa3iBHOroO Ta
BE/IMKOr0 NasbLiiB A/1A CUIbHOTO 3aXONJAEHHA NpeaMeTa,
BMKOPWUCTAHHA HeBeNMKMX abo BY3bKMX PYYOK iHCTpPY-
MEHTIB, AKi 3MEHLUYIOTb 34aTHICTb 3aXOMN/1EHHA.

BaraTo 3 umx aKTopiB PU3MKY NPUCYTHI B CTOMATO-
JIOTiYHIM NpaKTUL. AKLWO pyX1 NOBTOPIOIOTLCA YacTo (Ha-
NPUKNAZA, KOXKHI KiflbKa CeKyHA) i npoTarom TpuBanoro
Yyacy Hanpwuknag, 8-roguMHHa 3miHa, MOXKe HaKomu4y-
BaTUCA MepeBTOMa Ta PO3TArHEHHA M'A3IB i CyXOXWUb.
EdbeKTn noBTOpOBAaHMX PYXiB Bif, BUKOHAHHA TiEl K po-
6040i AifNbHOCTI NOCK/IIOIOTLCA NPU HE3PYUYHUX NO3aX i
CUNbHUX HaBaHTa)KeHHsAX. MoBToptoBaHi Aji AK paKTop
PU3MKY TAKOX MOXYTb 3a/1eXaTu Big NAOLL Tina i KOH-
KPEeTHOI Aji, Wo BMKOHYETbCs. PoboTa, npu sKilt BUmara-
€TbCA TPUBANE BUKOPUCTAHHA OHUX | TUX Ke m'A3iB abo
pyXxiB, NiABWULLYE MMOBIPHICTb AIK IOKA/IbHOI, TaK i 3arasb-
Hoi BTomM [24, 25, 26, 27, 28].

3aranom, Yum AoBWKI nepiog 6e3nepepBHOi pobo-
™M (Hanpuknag, 3aBAaHHA, LLO BMMaraloTb TPMUBA/IOro
CKOPOYEeHHs m’s3iB), TMM AoBLIE NOTpibeH Yac ans Bia-
HOBNEHHA abo BiANOUYMHKY. MexaHiuHi Hanpyru BUHMKa-
10Tb Npu poboTi 3 Nnepegnaiyyam abo 3an’actamu. M’s3u
i CyXOMWNNA CTUKAIOTbCA 3 HATMCKAHHAM HA TFOCTPWUi
Kpai. Ona KoxHoro cyrnoba B TiNi € HelTpasbHa 30Ha
pyxy. [lna KoxKHoro cyrnoba AianasoH pyxy BU3HAYAETb-
CA pyXxamu, AiKi He BMMaralTb Be/IMKOI M'A30BOi CUIU
a60 BMKAMKATM HaAMIpPHUI AnCKomMOpT.

Pu3unk TpaBm 36inbluyeTbca, KoM poboTa BUMArae
BiZ, NOOVHN BMKOHAHHA 3aBAaHHA 3 CermeHTamu Tina
33 MeXKamMu iX HEeWTpanbHOro AianasoHy B BiaXWeHil
nosi. lna Hagnniyys Ta obnacti naeyen HenTpasbHa
nocTaea po3cnabneHa 3 onyLeHMMM naeda Mu i Ha Tin
*Ke NIOLWMHI, 3 pyKamn B CTOPOHMU. Bname NOKanbHOI Bi-
6paLii BiabyBa€eTbCA NPU KOHTAKTI 3 MEBHOK YaCTUHOK
Tina BibpyouMM 06’€EKTOM, HaNpPUKNaL, eNeKTPoiHCTPY-
MEHT. Xo4Ya NPUUYMHUK Byab-IKOr0 KOHKPETHOIO BMUMAAKY
30PA Hag3BMYaNHO BAXKKO BM3HAYUTM 3 MOBHOM TOYHIC-
Ti0. BuasneHo, wo Bibpauis € eTionorivHum dbaktopom y
poboyomy cepefoBULLi 3 BUKOPUCTAHHAM iHCTPYMEHTIB,
Lo BibpytoTb B AianasoHi yacToT Big 20 o 80 . Ctoma-
TONOFYHI HAKOHEYHWMKWN | aBTOMATUYHI NpUIagmn 3 XKUB-
JIEHHSIM NpPaLLoOTb Ha BiNbLL BUCOKMX YacToTax Big 5000
00 10 000 Iy, gianasoH i TpMBanicTb BNAMBY BibpaLiliHOT
CMAW Nif, Yac CTOMATONOTIYHUX NpoLeayp € BiAHOCHOM
KOPOTKMIA. TaKMM YMHOM, 3[Q€ETbCA, WO BMJIMB LbOrO
daKTopa pM3MKYy B CTOMATONOrIT € BiAHOCHO Manuii [3,
25, 29, 30, 31]. Niku BibpaLii, AKi cnocTepiratoTbca 3a 40-
NOMOTrOH CTOMATONOrYHUX HAKOHEYHUKIB, 3HAX0AATbCA
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B Aiana3oHi YacTOT CXOXKMX Ha BibpalLito ABWryHa nig, Yac
BOAiIHHA aBTOMObiNA. XonogHa TemnepaTtypa. HU3bKi
TeEMNepaTypy 3MEeHLLYIOTb CNPUTHICTb PYK i NigKkpecato-
IOTb CUMMTOMM YparXKEHHA HEPBOBUX 3aKiHYEHb.

30BHiWHIl cTpec, abo 1Moro iHoAi Ha3MBalTb opra-
Hi3auinHMMK  daKTopamm, MoxKe OyTM BM3HAYAETbCA
AK cnocib, kMM poboTa CTPYKTYPYETbCA, KOHTPOIO-
€TbCA Ta 06pobnaeTbcA. 30BHIWHIN cTpec Bigobparkae
06’eKTUBHUI XapaKTep npoLecy npaui. BiH moxe BKAto-
YaTu Taki 3miHHI: poboTa, Pi3HOMAHITHICTb, KOHTPO/b
poboTM, HaBaHTaXKeHHsA, 4acoBi obmexkeHHA. barato-
pa3oBuii abo b6esnepepBHUI KOHTAKT 3 TBepaAUMU abo
rocTpUMM MpeameTaMu, TakKMMU AK He OKpyrneHui
CTin Kpai abo By3bKi PYKOATKU iHCTpymeHTy 6e3 npo-
KNaflkn MOXYTb CTBOPHOBATM TUCK Ha OAHY 4YacCTUHY
Tina(Hanpuknag, nepeannivyya abo 6iYHI YaCTUHM Nanb-
LiB), AKi MOXYTb NpUrHivyyBaTV GYHKLO HEepBiB i KPOBO-
obir.

BnavB eproHOmikKM Ha BAOCKOHANEHHA CTOMATO/O-
rYHOro iHCTPyYMeHTapito i nonerweHHA poboTn 3 HUM
BMPA3MIOCA B HACTYMHMX HaNpPsMKax:

® B CTAHOAPTM3AL,i, LLLO CMPUAE 3HUMKEHHIO YNCAA iH-
CTPYMEHTIB;

® B CrewiasibHOMY YKNAAaHHI iIHCTPYMEHTIB, 3pYy4HUM
Ans poboTu Nikapa i MeacecTpu, Lo CKOPOYYE A0 MiHi-
MYMY Yac NOLUYKY, NiArOTOBKM Ta CKNAAAHHA iHCTPYMEH-
TiB;

® B KOHCTPYHOBAHHI PYKOATOK iHCTPYMEHTIB 3 ypaxy-
BaHHAM aHaToMo-di3ionoriyHnx ocobamsocTelt npado-
HO4OT KUCTi NiKaps;

® B KO/IbOPOBOMY MapKyBaHHi PYKOATOK iHCTPYMEH-
TiB 3 MiHIManbHUMK po3mipammn poboumx 4acTUH ANA No-
NErLeHHs iX PO3pPi3HEHHS;

® y BiANOBigHUX pexkmMmax 3bepiraHHA, aesiHdeKuii
Ta cTepwmaisauii.

OCHOBHi 3aBAaHHA €PrOHOMIKM B CTOMATONOTIi:

1. KoHcTpytoBaHHA 0b6/agHaHHA, pobounx mebnis,
pobouyoro oaAry Ta iHBEHTApl MOBMHHO BPaxoByBaTW
QHTPOMOMETPUYHI BMMIPIOBAHHA Ta aHaTtomo-@isiono-
riYHi 0cobAMBOCTI OpraHiamy meauyHOro npauiBHMKa
(nikap, meguuHa cectpa, aCUCTEHT, 3yOHUI TEXHIK) Bia-
NoBiAHO A0 BUMOT TEXHIYHOT eCTeTUKM (AM3aiiHy), ririeHn
npauj, TexHiku 6esneku.

2. PaujioHanbHe po3TallyBaHHA CTOMATONONYHMX Ka-
6iHeTiB i po6oUYMX NPMMILLEHb Ha NiACTaBi HayKoBO 06-
I'PYHTOBAHUX HOPMATMBIB iX NIOLL, BUCOTU, MINOUHM, Ky-
6aTypw, CaHITapHO-TEXHIYHOrO BaroycTpoto (onaneHHs,
OCBIT/I€HHA, BEHTUAALIA, KOHAMLIOHYBAHHA NOBITPAHOIO
cepenoBumLLa), BHYTPILWHbOTO 03406/1eHHs iHTep epiB.

3. OnTmanbHa opraHisauia poboyoro micus nepco-
Hany WASXOM PO3MiLLEHHA 061aAHAHHA 3 YPaxyBaHHAM
QHTPOMOMETPUYHUX AAHUX | MOMAMBOCTI NIAFOHKW iH-
OMBiAYyanbHO NO 3POCTaHHIO, NPaBUIBHOIO BMOOPY po-
60uoi No3u, poboumnx pyxis, mexaHisalii i aBTomaTusaui
NiKyBaNbHO-AjiarHOCTUYHOrO obnagHaHHA, MPaBUAbHOIO
PO3MilLeHHA anapaTiB yNpaBAiHHA | CUrHaNi3aLii Ha Npwm-
nagax.

4. AndepeHujiauia eproHOMIYHUX JOCAiAXKeEHb Bigno-
BigHO A0 npodinto pobotn 3a daxom (TepanesT, xipypr,
opTones, OPTOAOHT, MeauyHa CecTpa, 3yOHUI TeXHIK),
BMAOM MpUAOMY (AUTAYMIR, Aopocanit), micue poboTtu
(nonikninika, cTauioHap, okpemuit KabiHeT).

5. YoOCKOHaNeHHA poboTU 3 KaApamu LUAAXOM Mme-
AuyHoro Ta npodecinHoro Biabopy abiTypieHTiB B 3a-
NeXKHOCTI Big, Npodinto MalnbyTHbOI NiKkyBanbHOI poboTu.

EproHomika € BasK/IMBMM acrnekTom y poboTi nika-
pA-CTOMATO/IOra, agyKe A03BOJMIAE WBMALLE Ta AKICHIWe
NPOBOANTWN NiKYBaHHA NauieHTiB. [lOCKOHane BUBYEHHA
pobouyoro npouecy nikapsA-CTOMaTosora, Ta BpaxyBaH-
HA BCiX $AKTOPIB, TAaKMUX AK: BTOMJ/IHOBAHICTb, 34iACHEH-
HA 3alBUX pyXiB, Yepe3 He ONTUMa/ibHE PO3TallyBaHHA
npunagis (ix KinbKicTb i HeOBXiAHICTb) Ta MaTepianis no
BiAHOLWIEHHIO AK A0 JliKapA, TaK i 4O NALEHTA, MOXAMU-
BiCTb ONepaTMBHOrO AOCTYNY, HAABHICTb YM BiACYTHICTb
acuCTeHTa (-iB), eproHOMIUYHI XapaKTePUCTUKM Ta MmicLies-
HAXO4KEeHHA aCUCTEHTA Yy XOAi NpoBeAEeHHA MaHinyna-
Lii, anropnt™ poboTK «B YOTUPU PYKUY, Ta iHLWIUM — O3€E
MOXK/IMBICTb PO3POOUTU HOBUI NPUHLMN POBOTK, AKUIA
byae [OCTaTHbO epProHOMIYHUI i [03BOIUTL MPOBOAM-
TM HeobXxigHi MaHinynAuil 3 MaKCMMabHO MOK/TMBOIO
LUBMAKICTIO Ta BUCOKOLO AKICTIO NPOBeAeHOT poboTH, Lo
y CBOIO Yepry obymoB/OE He TiNbKKM siKicHe Ta edeKTUB-
He NiKyBaHHA, ane i A03BONUTb CKOPOTUTU Yac Ha Npw-
MOM nauieHTa, TO6TO 36iNbLIMTU KiNbKiCTb NpUMoMIB 3a
OAMHMULLIO Yacy, Lo NPU3BOAMUTL A0 36iNbLEHHA KilbKOC-
Ti nponikoBaHuMx nauienTis [16, 17].

OKpim TOro Ba*K/IMBO BPAXOBYBATU He Ti/IbKWU iHAKN-
BiAyaNbHi BNACTMBOCTI NiKapA, a NaLEHTA TaKOXK. TaKoX
BAXK/IMBUM aCMeEKTOM € JI0Kanisauia npobnemn B 3y6o-
LenenHi cuctemi y naujieHTa, agxe onepaTMBHUN O0-
CTyn A0 Pi3HUX KBAAPaAHTIB POTOBOI NOPOXKHUHU € pi3-
HUM, | TAKOXK BM/IMBAE Ha €PrOHOMIYHI XapaKTEPUCTUKMN.
OfHi€to i3 HaMCKAAAHIWNMX Ta HAYaCTIWNX NpoLeayp — €
NiKyBaHHA KOPeHEeBWUX KaHanis, TOBTO npouec, Ha AKUIA
CYTTEBO BMN/IMBAIOTb iHAMBIAYaNbHI XapaKTEPUCTMKM Ma-
LiEHTa, TaKi fAK: KiNbKiCTb KaHaniB, iX poO3ranyeHicTb,
CK/IepO3yBaHHA, Ta iHWIi. [NOHATTA €ProHOMIKM € BaX-
JIMBUM CaMme Y LbOMY acCnekTi, afKe npu npasuibHOMY
anropuTMi Ailt i po3TawyBaHHi Npuaagis y KabiHeTi go-
CATAETbCA MAKCMMAJIbHA ePEKTUBHICTb, WO AOBOAUTLCA
OLiHKOI P0o60oYOoi OAMHUL 32 OAMHULIIO Yacy.

BucHoBKM.

OcHoBHi npodeciiHi akTopu pU3NKy po3BuTKY 30PA
BK/IIOYAlOTb: MOBTOPEHHA, CU1A, MEXAHIYHI Hampyru, no-
CTaBa, BibpalLis, xos04Ha TemnepaTypa 30BHiLLHil cTpec.
XPOHiYHUI CKeNeTHO-M’'130BMI Hinb € OCHOBHO NPUYK-
HOIO 4OCTPOKOBOTO MPUMUHEHHA NiKAaPCbKOI AifANbHOCTI
cepes, ctomaTonoris. Tomy epeKTMBHI eproHOMIYHI na-
pameTpu yMOB MnpaLi € BaXXANBUMMU ANA NIATPUMKNA PO-
6040i 34aTHOCTI, eEKTUBHOCTI Ta BUCOKOrO MOKa3HWMKa
AKOCTIi NPOBEAEHOrO NiKyBaHHA 3 MiHIMalbHUMWN eHep-
roBuTpaTamu. TakoXK BaXKMBUM € AOTPUMAHHSA NPaABUA
npodinakTuKku, a came: dpisiotepanis, nikyBasnbHa rimHac-
TUKa Ta Nigxia MaKKeHsi, perynapHi nepepsu Ha Bigno-
YMHOK | BUKOHAHHA BMPaB, TPEHYBAHHA IMMOOKMUX 3rMHA-
yiB LWIMIAHOTO BiAAiNy, NiATPUMAHHSA perynapHoi ¢isnyHoi
aKTMBHOCTI Ta HENTpPaA/bHOI, 36aNaHCOBaHOI NO3W.

MepcneKTMBM NOAANbLUNX AOCNIAMKEHD.

JocnigxeHHa napameTpiB poboTu nikapa-ctomaTo-
nora € GyHAAMEHTaNlbHUM, TOMY MEepPCNeKTUBHUM Ha-
NPAMKOM € Nonynapu3sauia iHpopmauii Npo BaX/aMBICTb
[OTPUMaHHA eproHoMiKKM nig Yac poboTn Ta po3pobKa
ONTMMi30BaHMX Ta aanTUBHUX NPOTOKO/iIB poboTH, Opi-
E€HTOBAHMX HA EProHOMIYHICTb, Ta iMNaemeHTauia ixX y
NPAKTUYHY AIANbHICTb.
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EPTOHOMIYHI KPUTEPIT POEOTU NIIKAPA-CTOMATOJIOTA

PatywHwuii P. I., Nensenuk I. B.

Pe3stome. OpraHisauis poboyoro micusa Ta npaBuibHe Po3TallyBaHHSA i BUKOPUCTaHHA HeobxigHoro obiagHaH-
HA € PyHAAMEHTANIbHUM acNeKTOM B LWOAEHHIM poboTi nikapa-ctomaTosiora. HanexHomy eproHomiyHoOMy AuM3aiHy
CTOMATOJIOTNYHOrOo KabiHeTy cif npuainatin ocobamnse 3HaYEHHS, 33415 3anobiraHHA BUCHAXK/IMBUM TPaBMam, AKi B
KiHLLeBOMY pe3ynbTaTi MOXYTb MPU3BECTU A0 AOBrOCTPOKOBOI iHBaNiAHOCTI. EProHOMIYHIi NPUHLMNK CNPAMOBaHI Ha
CTBOPEHHA BiAHOCHO 6e3neYHoro Ta 340p0BOro poboyoro cepesoBULLA ANA NiKAapA-CTOMATONOr, WO B KiHLEBOMY
niZACYMKy npusBee A0 NiABULWEHHA NPOAYKTUBHOCTI. MeTa JoCNiAKeHHA — NPOBECTM KOMMNIEKCHUIA aHani3 epro-
HOMIYHNX NapaMeTpiB poboTK NiKkapiB-cTomaTonoris. MaTtepinun i metoam gocniaKeHHa. NpoBeaeHO PeTPOCNEeKTMB-
HUW aHani3 BITYM3HAHUX | 3aKOPAOHHUX AxKepen iHpopmalLii, ONUTYBAHHA NPAKTUKYIOYMX NiKapiB-CTOMATO/10riB 3a
OO0MOMOrOK aBTOPCbKOI aHKETU-0MUTYBaNIbHUKA. Pe3ynbTat AocniaskeHHA. EproHomika poboTu cuibHO BN/NBAE
Ha ¢i3MyHe Ta NCcMXo/oriYHe 340pOB’A NiKapiB-CTOMATO/OrIB. YCNilWHe 3acTOCyBaHHA NPOTOKO/IB JliKyBaHHA 3 Bpa-
XYBaHHAM epProHOMiYHUX KPUTEPIiB rapaHTye BUCOKY NPOAYKTUBHICTb, Pa30M 3 YHUKHEHHAM NpodecinHnX XxBopob
i TPaBMm Ta NiABULLEHHAM 3a40BONEHOCTI cepes, CaMuX NiKapiB-CTOMATOANOrIB, WAAXOM NOKPaLLEHHA 3pYyYHOCTI po-
60Tu. 3 iHWOro 60Ky, HeBAane 3aCTOCYyBaHHA eProHOMIYHUX KpUTepiiB, abo K B3arani iXHE irHOPYBaHHSA, MOXe Npu-
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3BECTU [0 NOpPYLUEHHA POBOTU ONOPHO-PYXOBOro anaparty. JliKapi-CTOMaToNOrMM 3HaXOAATLCA B FPpyni PU3MKY LLLOAO
npobaem 3 oNOPHO-PYXOBMM anapaTom. CTOMATONOriYHI MaHINyAALLT BUMaraoTb BUCOKOT TOYHOCTI, @ M'A3M1, AKi BU-
KOPWCTOBYIOTbCA PU3MKYIOTb 3a3HATW NEPEBTOMM i BUKAUKATU AUCKOMGOPT. Y CTaTTi BUCBIT/IEHO OCHOBHI acnek-
T eproHOMiKM pobOoTU, OXapaKTepM30BaHO NpPaBU/IbHY PoboYy no3uuito («36anaHcoBaHa NOCTaBa»), BUCBITAEHO
BNMB Po60TH Ha disnyHe 340p0OB’A NiKapiB-CTOMATO/OriB, @ CaMe Ha ONOPHO-PYXOBUI anapat. BUCHOBOK. OCHOBHI
npodecitHi pakTopn prsnky po3suTky 30PA BKIOYAIOTb: NOBTOPEHHA, CUA, MEXaHIYHI Hanpyru, NocTasa, Bibpa-
LiA, X0N04HA TeMnepaTypa 30BHiLWHil cTpec. XpOHIYHUIN CKeNleTHO-M’A30BUI Bilb € OCHOBHOM MPUYUHOK AO0CTPO-
KOBOrO NMPUMNUHEHHSA NiKapCbKOi Ais/NIbHOCTI cepes cTomaTtonoriB. Tomy epeKTUBHI eproHOMIYHI MapameTpu ymoB
npawj € BaXXMBUMM ANA NIATPUMKM poboyoi 30aTHOCTI, ePeKTUBHOCTI Ta BUCOKOTO MOKA3HMKA AKOCTI NPOBEAEHOMO
NiKyBaHHA 3 MiHIManbHUMW EHEProBUTPATAMM.
Knro4oBi cnoBa: eproHomiKa, poboye micue, cTomaTonorisa, 340p0oB’A.

ERGONOMIC CRITERIA OF THE DENTIST’S WORK

Ratushniy R. ., Penzelyk I. V.

Abstract. The organization of the workplace and the correct location and use of the necessary equipment
is a fundamental aspect in the daily work of a dentist. Proper ergonomic design of the dental office should be
given special importance in order to prevent debilitating injuries that can ultimately lead to long-term disability.
Ergonomic principles aim to create a relatively safe and healthy working environment for the dentist, which will
ultimately lead to increased productivity. The purpose of the study is to conduct a comprehensive analysis of the
ergonomic parameters of the work of dentists. Research materials and methods. A retrospective analysis of domestic
and foreign sources of information, a survey of practicing dentists using the author’s questionnaire-questionnaire
was carried out. Research results. Ergonomics of work strongly affects the physical and psychological health of
dentists. The successful application of treatment protocols taking into account ergonomic criteria guarantees high
productivity, together with the avoidance of occupational diseases and injuries and increased satisfaction among
dentists themselves, by improving the comfort of work. On the other hand, the unsuccessful application of ergonomic
criteria, or their complete disregard, can lead to a malfunction of the musculoskeletal system. Dentists are at risk for
musculoskeletal problems. Dental manipulations require high precision, and the muscles used risk being overtired
and causing discomfort. The article highlights the main aspects of work ergonomics, characterizes the correct
working position («balanced posture»), highlights the impact of work on the physical health of dentists, namely on
the musculoskeletal system. Conclusion. The main occupational risk factors for the development of diseases of the
musculoskeletal system include: repetition, force, mechanical stress, posture, vibration, cold temperature, external
stress. Chronic musculoskeletal pain is the main cause of premature termination of medical activity among dentists.
Therefore, effective ergonomic parameters of working conditions are important for maintaining work capacity,
efficiency and a high quality indicator of the performed treatment with minimal energy consumption.

Key words: ergonomics, workplace, dentistry, health.
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