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Abstract. Prevention of occupational laryngitis in teachers. Savushina 1.V., Pavlenko O.1., Zos'ka Y.V. The
number of people in need of phoniatric help is constantly increasing. People with voice problems are of working age.
The object of researche: lowering risk of progression of vocal pathology based on a comprehensive system of
management of teachers’ occupational risks. Hygienic, epidemiological, sanitary-statistical, in-depth medical
examination method and mathematical-statistical methods were applied. Working conditions of teachers are
characterized by complex effects of harmful production factors, which can reach 3 degree of 3 class of harmful work
by intensity (according to the calculated points 3,63), 2nd degree of 3 class of harmful pressure on vocal apparatus
(27,52+3,54 hours), 1* degree of 3° class of harmful by equivalent noise level and unfavorable microclimate. The most
widespread pathologies of the vocal apparatus are chronic hypertrophic laryngitis (190,20£22,61) and chronic
catarrhal laryngitis (131,00€15,07 cases). Almost 70% of occupational laryngitis cases are in the age group of 46-60
years. The critical length of service influenced by voice load is 10-19 years. The length of service more than 20 years in
conditions of voice load increases the etiological percent of occupational pathology causes to 81,8%. Therefore, an age
of 45,8+0,5 and older is dangerous for the occupational laryngitis progression and requires a special approach of
development and implementation of preventive measures aimed at maintaining of occupational health. Suggested
complex of measures increase the healthy life by 7,3 years and reduce the loss of healthy life years determined by the
impact of voice activity by 7,1 years. At the same time for physical health component (PH) by 4,5 and 4,3, and the
psychological health component (MH) by 10,3 and 10,1 years QALY respectively.

Pedepar. IIpodinakTtuka npodeciiinoro jgapunriry y Bumrenis. Capymuna I.B., IIaBiaenko O.1., 3ocbka 51.B.
Kono ocib, siki nompebyroms gouiampuunoi donomoeu, y Haut wac nOCmitiHo 30inbuwyemovcs. JIodu 3 namonociero
2on0cy nepebysaiome y npaye30amnomy eiyi. Memorw 00cniodcenb 0yn0. 3HUINCEHHS PUBUKY PO3BUMKY NpO@ecitinol
namonozii 201008020 anapamy Ha NiOCmMaegi OOTPYHMYBAHHSA KOMNJIEKCHOI cCucmemu KepysanHs npoQhecitiHum pusuKom
y euumenis. I1i0 uac Odocniddcenv 0y8 3acmocosanull 2ici€HIuHUL, enioemionoziunull, CAHIMAapPHO-CMAMUCTIUYHUL
MeMOO NO2IUOIEHO20 MEOUUHO20 OOCHEdCeHHs Md MAMeMamuKo-CmamucmuyHull memoo. Ymoeu npayi eyumenie
Xapaxmepuzyiomucs KOMIAEKCHUM GNIUBOM WIKIOIUBUX BUPOOHUYUX (aKmOopie, sSKI Modcymb docseamu 3 cmyneHs 3
KAAcy WKIONUB020 3a HANPYceHicmio npayi (32i0Ho 3 pospaxoeanumu danamu 3,63), 2 cmynens 3 Knacy wKionugozo 3a
HasaumagiceHHs M Ha eonocoguil anapam (27,52+3,54 eoounu), 1 cmynens 3 Kiacy wikionueoeo 3a eKei6aieHmMHUM
pigHeM wymMy ma Hecnpuamaueum mikpokiimamom. Haiibinbw po3noecrodsicenoro namono2icio 2010c08020 anapamy y
euumenie € XpoHiuHull 2inepmpoiunuti aapuneim (190,20+€22,61) ma XpowiuHuil KAMApArbHULL 1APUHSIM
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(131,00+15,07 eunaoka). Maiisce 70% eunaokie npogheciiinozo napunzimy npunaoac Ha gikogy epyny 46-60 pokis.
Kpumuunum cmasicem pobomu 6 ymosax eniugy 2010co6020 Hasanmaicennsa € 10-19 poxis. Cmaswc pobomu nonao 20
POKI8 8 YMOBAX 2010CO6020 HABAHMAIICEHHS 30IMbULYE emIONIOZIYHY YACMKY 8 NPUYUHAX BUHUKHEHHS Npoghecitinol
namonoeii 0o 81,8%. Tomy eix npayisnuxa nonad 45,8+0,5 € kpumuunum y pusuxy po3gumky npogecitinoco
3axX60pPI0GaAHHs, WO nompedyc 0cobU8020 NiOX00y Npu po3podyi ma 6npoBadNCEeHHI NPOPIIAKMUUHUX 3aX00i8,
CHPSIMOBAHUX HA 30epedicenst Npopecitinozo 300pos . 3anponoHO8aHUll KOMIIEKC 3aX00i8 30Lbuums 300P08y YACMKY
orcummst Ha 7,3 poKy i 3MEeHWUmMsb 6mpamu poxie 300poeoco dcummsi wa 7,1 poxy, 6 momy wuciui 0ist (pizuuHO20 KOMINOHEHY
300po8’si (PH) na 4,5 i 4,3 i ncuxonoeiunozo komnounenmy 300pos’s (MH) na 10,3, 10,1 poxie QALY ionosioHo.

The problem of the occupational health of
teachers in Ukraine is currently underestimated [1, 5,
12]. Although the national doctrine of educational
development determines the accelerated, proactive
and innovate educational development in the first
quarter of the 21* century, which, accordingly, will
increase the risk of occupational pathology of
teachers [4]. This problem is not unique to Ukraine,
but is being developed by scientists all over the
world [7, 8, 10, 11].

The number of people in need of phoniatric help
is constantly increasing. These include professional
actors, singers, radio and television announcers,
teachers, and service workers [2, 9].

People with voice problems are of working age
(20-60 years), so voice rehabilitation is socially
important to them [1, 3, 6].

Despite the number of scientific researches, the
least studied question is lowering risk of progression
of voce pathology based on a comprehensive system
of management of teachers’ occupational risks,
which was determined as an object of research.

MATERIALS AND METHODS OF RESEARCH

Hygienic, epidemiological, sanitary-statistical,
in-depth medical examination method and mathe-
matical-statistical methods were applied in the
research. The stages and scope of the research are
shown in Figure 1.

The study and evaluation of conditions were
performed by classical hygienic methods. The like-
lihood of occupational laryngitis was calculated
according to a standard methodology for deter-
mining risk (Izmer N.F., Denisov E.I., 2003), based
on the analysis of ambulatory charts of 63 teachers
with voice apparatus disease associated with
working conditions. The health of 93 teachers was
assessed by determining the level of features of
functioning of the circulatory system and the
adaptive capacity of the whole organism according
to the formula (Bayevsky et al., 1987). To identify
and evaluate the risks of occupational pathology, an
international methodology was applied (Murto-
nen M., 2004; Kalkis V., 2005). Standard DALY
methodology was used to determine the effective-
ness of the proposed measures (Homedes N., 1996).
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To determine the statistical significance of the
differences in the characteristics of the investigated
independent samples with normal distribution, the
parametric criterion t-student test for independent
samples was used. In the case of distribution other
than normal, the nonparametric Mann-Whitney test
was used. Statistical processing of the material was
performed using IBM's SPSS 20.0 software for Win-
dows i Microsoft Excel 2003 (N HK9TK-GB4KD-
3936D-8R6C8-DJTHD) ta STATISTICA 6.0.
(N 31415-9265-35897).

RESULTS AND DISCUSSION

Working conditions of teachers in general
educational institutions. Work of teacher belongs to
the 2™ class of allowable by severity indicators
(working position “standing”, forced bending of the
trunk more than 30°), and it belongs to 3¢ degree of
3% class of harm by indicators of intensity (according
to calculated points 3,63) according to Order N 248
of 08.04.2014 DSN-P «Hygienic classification of
labor by indicators of harm and danger of industrial
environment, severity and intensity of labor process».

The microclimate parameters of the teachers’
workplace, both in the warm and cold year periods
very greatly, which is related to the cabinet location
(floor, corner office, the location of windows), the
presence or absence of central heating and belong to
1* degree 3¢ class of harm.

While writing the materials on the blackboard, or
in the case of wiping the board with a dry cloth, a
dust cloud with calcium carbonate content may
form, which is part of school chalk at a concen-
tration of 0.012 mg/m’ to 0.068 mg/m’ with an
average of 0.03+0.00 mg/m’ at the normative level —
0.05 mg/m’, which belongs to 2™ class of allowable.

Equivalent level of noise at the workplace of
scientific-natural lyceum teacher exceeds the allo-
wable level by 35 dB, which refers to the 1* degree
of the 3¢ class of harm.

As result of the study of sanitary and microbiologi-
cal parameters of the working area air in the classroom,
it was found that during the shift the total microbial
number gradually increases from 569.33+174.55
microorganisms in a time from 8.00-8.30 to
2333.33+£209.13 microorganisms at 14.15-14.45, but
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it does not exceed the requirements of sanitary
standards (4500 microorganisms/m®. Thus, there is
gradual air pollution (during the work shift) of the
teacher’s working area with bacteria.

Stage I - sanitary and hygienic studies of working conditions of teachers of general educational institutions in Kryvyi Rih

A 4 A 4 A 4
Analysis of the results of studies of the air of the working area - 165 Analysis of Hygienic
samples; microclimate - 165 studies (air temperature - 55 studies, teachers' age and assessment of
relative humidity - 55 studies, air speed - 55 studies); equivalent noise internship working conditions
level - 164 studies; gravity and intensity of work - 48 person-changes; composition and the nature of
sanitary and microbiological researches - 72 samples of air. Kryvyi Rih city the work process

of teachers.

Stage 11 is an in-depth analysis of teachers' health and physiological capabilities

A 4

A 4

A 4

Definition of "adaptation

potential"

Determining the boundaries of

adaptive capacity

Research on stress and
emotional reserves

Stage III - determining the risk of developing professional laryngitis in teachers

A 4

A 4

Determination of the risk of occupational laryngitis,
depending on physiological capabilities, and length of

service under conditions of voice loading

Determining the cause and effect of health
disorders with teachers' working conditions and
physiological capabilities

Stage IV - creation of a complex of medical and preventive measures aimed at reducing
the risk of developing professional laryngitis

v

v

v

v

v

Risk analysis
and
assessment

Determination of the risk
category depending on the
leading harmful production
factor

Drawing up a
professional risk
management
questionnaire

Occupational
risk
management
activities

Conducting
medical
activities

Stage V - development and implementation of preventive measures

v

Newsletter - 1

Fig. 1. Design, scopes and methods of research
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Summing up, working conditions of a secondary
school teacher belongs to 3¢ degree of 3¢ class of
harm according to general hygienic assessment
(table 1).
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Table 1

General hygienic characteristic of teachers working conditions

N Work environmental and labor factors DSN-P Ne 248
1 Chemical 2
2 Biological 2
3 Physical: noise 3.1
Microclimate:
4 - warm period of a year 3.1
- cold period of a year 3.1
5 Severity of labor 2
6 Labor intensity 33
7 General hygienic assessment 33

Structure and prevalence of general and occu-
pational pathology of secondary school teachers.
Chronic hypertrophic laryngitis is the most wides-
pread pathology of the vocal apparatus in Kryvyi
Rih (190.20£22.61), making is 30.39% and chronic
catarrhal laryngitis (131.00+£15.07 cases) making
20.93% and in total it makes up 51.32% of the total
number of diseases of the vocal apparatus of teachers.

Functional changes of the vocal apparatus inclu-
de: functional dysphonia, phonasthenia, aphonia,
hypotonic and hypertensive dysphonia, mutational
dysphonia, hemorrhage into the vocal cords with
temporary disability, which are the precursors of the
occupational pathology. Organic changes of the
vocal apparatus include — exfoliation of the mucous
membranes of the vocal cords, postoperative laryn-
geal fibrosis, chronic catarrhal laryngitis, chronic
hypertrophic laryngitis, chronic hyperplastic laryn-
gitis, benign conditions on the larynx, Crick’s nodes,
preganglionic state, monochords, that lead to
persistent disability and require prolonged outpatient
and inpatient treatment.

Almost 70% occupational laryngitis cases are in the
age group of 46-50 years, 51-55 years and 56-60 years.

The critical length of service influenced by voice
stress is 10-19 years. Thus 60% of occupational
laryngitis cases occur exactly during this period.

Determining the risk of functial dysphonia pro-
gression and the voice stress adaptive capacity of
teachers.

The features of the adaptive reaction and level of
emotional stress essentially influence the quality of
blood circulation of the vocal cords of teachers.
Adaptive potential index increasing above the norm
by 0.1 c.u. leads to the risk of vocal cords damage
by 27.0%. Increasing of the teachers’ adaptive capa-
city to the norm reduces the risk of damage of vocal
cords by 45%. At the same time, for the workers with
voice stress length of service up to 20 years by 22%,
and for length of servise more than 30 years — by 51%.

It is possible to reduce the number of circulatory
disorders in the vocal cords by 50% and tone by 24.8%
by decreasing of stress level (S) to normal (Table 2).

The dose of noise caused by the teacher’s voice
has a high correlation with occupational vocal cords
disease, with functional vocal cords disorders.

Determination of acceptable duration (dose) of
teachers’ voice stress. The voice stress dose of
64.2+0.7 dB can be considered as safe (the risk of
getting functional voice disorders is zero),
64.4+0.7 dB — as the borderline dose (the risk of
functional dysphonia is 0.034), and 65.2+0.7 dB
or more — as dangerous (the risk of functional
dysphonia is 0.407).
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Table 2

Risk of the vocal cords discoloration depending on the level of stress received

S —level of Index Significance Criterion ¢ by Bound power according to
stress received, Risk AR Odds ratio OR 2 8 V. Cramer recommendations
relative units X P K Chuprov Rea & Parker
Less 1,12 0,22 - - - -
More 1,12 0,44 2,8+0,6 3,0 p<0,084 0,236 average

Determination of teachers’ occupational vocal
apparatus pathology progression risk indicates that
after 20 years length of service in conditions of
voice stress at risk of laryngeal disease progression
teacher’s age prevails the voice stress and its
etiological percent of causes the incidence of the
disease increases from 67.7% to 81.8%. Therefore,
an employee’s age of 45.8+0.5 and older is
dangerous for the occupational laryngitis progres-
sion and requires a special approach of development
and implementation of preventive measures aimed at
maintaining of occupational health.

The highest chances of transition of functional
(initial) vocal apparatus changes into organic ones
(occupational laryngitis) influenced by the voice stress
occur after 15-19 years length of service and more.
After 25 years of experience, the chances diminish
giving place to the overall aging of the body.

Substantiation of comprehensive system for ma-
naging the teacher’s occupational laryngitis progres-
sion risk. Existing levels of occupational morbidity
for chronic laryngitis, general morbidity among
teachers of general education institutions that lead to
disability and inability to fully engage in professional
activity require the development and implementation
of modern effective risk management measures to
reduce morbidity, maintain high levels of working
capacity and improve working conditions (Fig. 2).

Our modified complex of services for the
treatment and prevention of functional disorders of
the vocal apparatus relapses includes health aids
(emoxipine, quercetin, stomatophyte A, instillations
into the larynx of lemon essential oil, saline),
physiotherapy treatment (massage of neck and collar
zone with lavender oil, vibrational massage of the
larynx and neck, coniferous and valerian baths
(general) with hypo and hypertonic conditions,
respectively, salt baths (foot) with hypertonic con-
ditions, electrosleep), psychological (work with a
psychologist), improvement of the general condition
(spa treatment). The overall effectiveness of our
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complex of services ranges from 14.39% to 28.14%,
which indicates the high efficiency of the proposed
measures to manage the recurrence of functional
disorders of the vocal apparatus.

Our research indicated that increasing of the
teachers’ capacity to adapt to the norm reduces the
risk of vocal cords damage by 45 %. In this case,
teachers with length of service of up to 20 years —
by 22% and with more than 30 years — by 51%.
By reducing the stress level to normal the number
of circulatory disorders cases in the vocal cords
can be narrowed by 50% and the tone of the vocal
cords by 24.8%.

According to the calculated indicators in Kryvyi
Rih, teachers lose 378 years DALY. According to a
typical city lyceum — 11.96 DALY, and teacher with
occupational laryngitis — 5.98 years DALY. We
should add years lost with acute illness, which
precedes occupational disability.

The duration of a healthy proportion of teaching
experience is almost halved compared to the control
group in the presence of occupational disease. The
presence of functional dysphonia reduces the
duration of healthy teaching experience by 26%. In
this case, the loss of a healthy proportion in the
presence of occupational disease is five times more
than in the comparison group, and with functional
dysphonia — by 3.4 times.

Individualized preventive risk management
measures increase the healthy life by 7.3 years and
reduce the loss of healthy life years determined by
the impact of voice activity by 7.1 years including
physical health component (PH) by 4.5 and 4.3, and
the psychological health component (MH) by 10,3
and 10,1 years QALY respectively.

One dollar invested in risk management (preven-
tion) of voice stress gives an additional 14 days of a
healthy life. For the psychological component (MH)
this indicant is 29 days QALY. The benefit of preven-
tion outweighs the cost of it (utility-to-value ratio>1)
and the benefit of it is 2.5 times more than treatment.
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A 4

Risk analysis

/ 4

Condition of working conditions Physical health of teachers Psycho-emotional state

Risk assessment

/ v \

Hazardous production factors Health, comorbidities, Labor intensity, factors of
(adverse climate, noise, available unhealthy lifestyles professional burnout
chemicals and dust, biological factors,
difficulty in labor, etc.)

A 4 A 4 A 4

Pre-occupational pathology for teachers on dispensary registration in the phonator:

- functional changes of the voice apparatus - hypertensive dysphonia, hypotonic dysphonia, phonasthenia,
aphonia;

- Organic changes of the vocal apparatus - chronic laryngitis, vasomotor monochorditis, hemorrhages, micro
knots, contact granuloma, marginal chorditis.

v

Risk management

/ v \

The measures are aimed Measures aimed at improving individual Measures aimed at reducing
at improving working health and reducing the incidence rate: the level of
conditions curative measures (primary and psychophysiological
secondary links of the PPE) discomfort (stress):
psychological help (work of a
psychologist)
A 4

Residual risk assessment

.

Existing risk The risk is insignificant

\ 4

No additional action is needed

Fig. 2. General algorithm of assessment system and risk management of teachers’ occupational laryngitis progression
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CONCLUSION

1. Teachers’ working conditions are characterized
by comprehensive impact of harmful production
factors, which can reach 3% degree of 3¢ class of
harm by indicators of intensity (according to
calculated points 3,63), 2™ degree of 3 class of harm
by vocal apparatus stressing, the total number of
hours with the stressing of the vocal apparatus
during the week (27.52+3.54 hours), 1* degree of 3
class of harm by equivalent noise level and adverse
microclimate especially during the intermittent and
cold seasons.

2. Chronic hypertrophic laryngitis is the most
widespread teachers’ pathology of the voce appara-
tus (190.20+22.61), which is 30.39% and chronic
catarrhal laryngitis (131.00+15.07 cases) also, which
is 20.93% and summarizing it makes up 51.32% of
the total number of diseases of the vocal apparatus
of teachers. Almost 70% occupational laryngitis
cases are in the age group of 46-50 years, 51-55
years and 56-60 years. The critical length of service
influenced by voice stress is 10-19 years. Thus 60%

of occupational laryngitis cases occur exactly during
this period.

3. The length of service more than 20 years in
conditions of voice stress increases the etiological
percent of occupational pathology causes to 81.8%.
Therefore, an employee’s age of 45.8+0.5 and older
is dangerous for the occupational laryngitis progres-
sion and requires a special approach of development
and implementation of preventive measures aimed at
maintaining of occupational health.

4. Based on the researche data the complex of
scientifically-prevented and  sanitary-prevented
measures which increase the healthy life by 7.3
years and reduce the loss of healthy life years
determined by the impact of voice activity by 7,1
years was developed. For physical health component
(PH) by 4.5 and 4.3, and the psychological health
component (MH) by allows the 10.3 and 10.1 years
QALY respectively.
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