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ABSTRACT

The survey has been done on sample of 1252 people. The target was to estimate damage of noise on professional
rehabilitation of deaf population, which is mostly directed to professions in heavy industry, for professions in metal
industry. Sample has been divided to 3 sub samples: 137 hearing people in metal industry, 106 hearing impaired
adults with different professions and control group of 1000 hearing people. The results of survey point that work
conditions contribute to hearing damage at employers in metal industry by comparison with hearing impairment
of usual population. By comparative analysis of registered hearing impairments concerning age, statistically
important difference in frequency of hearing impairment of two sub samples (t= 3.27, sing=.05). The relation
between hearing impairment and years of working has been identified at employers in heavy industry, (r=.37).
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INTRODUCTION

A hearing impairment may present a great obsta-
cle for the realization of the particular work tasks
or may be a serious risk for the workers with and
without this kind of damage through the work pro-
cess.

The sense of hearing should be continually con-
trolled in order to prevent the appearance or to re-

1 Correspodence to:

duse possible progress of the professional hearing
impairment through the work conditions where
the noises and the vibration present the serious
risk for the hearing damaged.

Workplaces under these conditions are considered
as the workplaces with the special work condi-
tions in the relation to the hearing requirements
and the damaged exposure of the hearing.
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In order to establish which one of the work pro-
cess is really danger and harmful it is necessary
not used to discover the existence of the danger or
damage but also to find out what kind of damage
1s about, to find out the manner of action and the
relation dose-efficiency (Bogati-Sare).

According to the definition of the international
work organization, the professional diseases are
directly connected with the work damage and
condition, and these diseases are mostly caused
by one causal factor at work places (ILO, 1998).
Mentioning the noises, which is usually the main
cause of hearing impairment in the industry, it is
necessary to measure the level of noises through
the work process, including the octave analysis,
because the human ear reacts differently on the
harmful effect of the different noises frequency.
The level of noises for keeping sense of hearing
is to 90 dB for eight-hour workday and forty or
forty two-hour workweek (Radi¢-Sesti¢ and Zi-
gi¢, 2006). According the international work or-
ganization about 120 million people have more or
less hearing damage caused by the noice (MOR,
1993).

In the economy of the most prosperious countries,
metal-working industry, especially the manufac-
turing industry takes the most significant places.
The work conditions in this area, and especially
the health protection problems which workers in
this industry face have the crucial influence on the
workers health state. Workers in the metal work-
ing industry are continually incured to the noises,
where the intensity, usually, goes over the maxi-
mal level, which leads to hearing impairment.

Aim of the research: To establish the presence of
the hearing impairment in metal-working industry
(manufacturing area) under the work conditions
effect, especially the noises and to compare the re-
sults with the hearing impairment registered in the
general population. Also, the aim is to establish
the presence of this profession among the people
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with hearing impairment and repercussion of this
research on the professional orientation and train-
ing this population. Health protection in the metal-
working industry conditions is also the aim of the
research.

The hypothesis:

1. The working conditions provoke the fre-
quency of the hearing damage appearance among
the workers in the metal-working industry in the
relation to the hearing impairment appearance in
general population. The difference must be statis-
tically significant.

2. The hearing impairment appearance
among the workers in the metal-working industry
1s significantly connected with their years of work,
1.e., hearing impairments are noticeable among the
workers in the metal-working industry with the
longer working years.

3. People with the hearing impairment are
inadequately trained for the particular professions,
especially the metal-working professions, because
the metal-working industry conditions, addition-
ally, complicate the hearing impairment conse-
quences.

METODS
Sampling

The sample is made on a 1252 examinees, divided
in the three sub samples. The first sub sample was
made of 137 workers in the metal-working indus-
try (manufacturing area). The second sub sample
was made on a 1000 people of a general popula-
tion, which is used as a sample for the establishing
hearing impairment appearance at USA popula-
tion and the third sub sample is made on a 106
adult people with hearing damage among the dif-
ferent professions.
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For the establishing hearing damage presence a
through the influence of the working conditions
in the metal-working industry and testing the hy-
pothesis that the hearing impairment appearance
among the workers in the metal-working industry
is significantly connected with the years of their
work, i.e., hearing impairments are noticeable
among the workers in the metal-working industry
with the longer working years. As the sub sample,
the metal-working industry workers are observed.
In order to test the hypothesis that working condi-
tions, mostly, contribute to frequent hearing im-
pairment appearance among the metal-working
industry workers in relation to the hearing impair-
ment appearance in general population and that
the difference is statistically significant, the sub
sample is compared to the sub sample consisted of
people from general population.

In order to establish the presence of a metal pro-
fession among the people with the hearing im-
pairment and to test the hypothesis that this kind
of people are often trained inadequately, the sub
sample consisted of a people with the hearing im-
pairment is used.

Measuring instrument

Information about hearing impairment appearance
among the workers in the metal-working indus-
try are taken from the industrial medicine (pattern
No.1-02-10), information about the qualified pro-
fession among the people with the hearing impair-
ment are taken from the archive of canton commu-
nities of these people, while the information about
the frequency of hearing impairment appearance
in general population are taken from the Sarcer re-
search (1966) (Radovanci¢, 1995).

Methods of data processing
Research data are processed by the parametric and

nonparametric statistics. To look into global re-
sults, the descriptive analysis is used, the frequen-

cies and percentages are counted and the graphic
and tabular representation is made. To test the
hypothesis that working conditions, mostly, con-
tribute to frequent hearing impairment appearance
among the workers in the metal-working industry,
in relation to the hearing impairment appearance
in global population and that the difference is sta-
tistically significant, the T-test is used.

And, to test the hypothesis that hearing damaged
appearance among the workers in the metal-work-
ing industry is significantly linked to their years
of work, i.e., hearing impairment is noticeable
among the workers in the metal-working industry
with longer period of work, the Pearson‘s coef-
ficient of correlation is counted. The all data are
processed in the statistical package SPSS 13.0 for
Windows.

RESULTS

In the table 1 the analysis of frequency and per-
centages of the hearing impairment in relation to
the life age among the general population and the
workers in the metal-working industry is repre-
sented.

The evident differences are noticed from the re-
sults obtained from the two sub samples of exam-
inees. Especially the enormous differences are no-
ticed in the presence of hearing damage on a total
amount of examinees in sub samples.

Among the general population, hearing damage
appears in the 8.1%, and among the workers in
the metal-working industry in the 30.66% cases.
Also there are enormous differences according to
life age from 45 to 64 years old, where the hearing
damage appears among the 37 workers between
these years, from the 42 registered cases in the
metal-working industry.
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Table 1. The analysis of frequencies and percentages
of the hearing impairment presence in relation to the

life age

Workers in the metal-
General population L.
working industry

Life age N=1000 N=137

f % f %
To 25 years 7.6 .76 2 5.41
From 26 to 44 years 222 222 3 8.11
From 45 to 65 years 51.2 5.12 37 2.01
Total with the hearing impairment 81 8,1 42 30.66

Figure 1, clearly shows the results from the Table
1, where the differences in the percentage pres-
ence of the hearing impairment among the two sub

samples is clearly noticed.

The presence of the hearing impairment
according to the life age

351

30

25

20 B General population
% 0O Metal-working industry
154

104

To25years From 261044 From 4510 64 Total with the
ages hearing
impairment

Life age

Figure 1. Percentage presence of the hearing

impairment in relation to life age

In Table 2, the basic statistical parameters are rep-
resented: arithmetic mean, standard deviation, the
lowest and the highest value of the hearing im-
pairment presence of two sub samples examinees
(general population and workers in the metal-
working industry). The results showed noticeable
differences in the above parameters, but to con-
clude the research it is necessary to test these pa-
rameters in order to confirm that the statistically
significant differences between the two above sub
samples of the examinees is about.
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Table 2. The representation of the basic
statistical parameters

Sub samples AM SD Min. Max.
General population 27 22.19 7.2 51.2
Workers in the metal-workers industry 14 19.92 2 37

From the Table 3, it can be seen that testing the
hypothesis about the differences between the
arithmetic mean by the T-test between three
different life ages, among the global population
and among the workers in the metal-working
industry, the gotten value t-3.27,with the free
level 2,and on the level of significance .05.

Table 3. Testing hypothesis over the difference be-
tween arithmetic means

Samples AM SD df T-test P
General population 27 22,19
Workers in the metal-workers industry 14 19,92 2 3.27 .05

In order to test the hypothesis that hearing damage
appearance of the workers in the metal-working
industry is significantly connected with the years
of their work, the Pearson’s coefficient of correla-
tion is counted which is r = .367.

Looking into Table 4 and Figure 2, it can be no-
ticed that metal professions are very presented
among the people with the hearing damage, in the
relation to the other types of professions. By ques-
tioning 106 people, 28 or 26.42 % of them are of
a metal profession.

Table 4. The presence of metal professions in the
population of people with the hearing impairment

Professions f %
Metal professions 28 26.42
Textile professions 24 22.64
Leather professions 9 8.49
The rest 10 professions 45 4245
Total 106 100
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Professions among the population
with hearing impairment
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Figure 2. Metal professions among the population with
the hearing impairment

DISCUSSION

Following the target of the research and establish-
ing the hypothesis that working conditions, most-
ly, cause the hearing damage appearance among
the workers in the metal-working industry, in rela-
tion to the same appearance in global population,
and that the difference is statistically significant
the comparative analysis of the frequency and per-
centage of the registered hearing impairment, is
done in relation to life age, where the evident dif-
ferences are noticed.

Testing the hypothesis by the T-test and getting the
value t = 3.27,with the free level 2 and the level of
significance .05, the statistically significant differ-
ence in the presence of hearing impairment among
the two sub samples is established. On the basis of
the all gotten results the hypothesis is confirmed.
These results clearly point to the fact that is nec-
essary to work more on the health protection of
the workers in the metal-working industry. In the
first place, the preventive measures of protection
are needed. Based on the fact that work places in
the manufacturing and textile industry, shipbuild-
ing, work in the quarry, the forestry, work with the
pneumatic and the electric hand-tools, work on
the weaver’s machines etc, are the places that bear
a great factor of risk, the constant control of the
hearing sense is needed (Kontosi¢, 2001).

Also, on the basis of the Pearson’s coefficient of
correlation and the gotten value r = .367, the mod-

erate level of the connection between the hearing
impairment and the working ages among the work-
ers in the metal-working industry, is achieved.

According to the results, partially, it is possible to
accept the fact that hearing damage appearance of
the people in the metal-working industry is sig-
nificantly connected to their working ages.

Otherwise, frequencies and percentages of the
hearing damaged presence illustrate that presence
of hearing damage is frequent among the people in
the metal-working industry, of all life ages, in re-
lation to the general population. Hence, the people
of elder ages are put under this damage the most
(ages between 45 and 65).

On the above given results about frequency of
metal professions among the people with hear-
ing damage and the achieved percentage which is
26.42 %,the hypothesis that people with the hear-
ing impairment are often trained inadequately for
these professions, is confirmed. These results are
compatible with the results of the similar research
made on the sub sample of 124 persons with hear-
ing damage in Serbia, where the 35.55 % of the
people with the metal profession 30.67 % of peo-
ple with the textile profession and the rest belongs
to the other professions, is registered (Ivanovic,
1995). Also, the results about the frequency of
hearing damage appearance in the metal work-
ing industry conditions, confirmed the second part
of the hypothesis, i.e. working conditions are not
suitable for their abilities and additionally compli-
cate the hearing impairment consequences.

Former researches about the professional training
of people with the hearing damage showed that
over the 22 industry professionals the deaf people
are mostly familiar with: metal-working, graph-
ic, textile, book-binding, forestry, industry etc.
( Masovi¢, S. 1964. and Andrejevi¢, 1992). Ac-
cording to this, as justification, a great search for
these concerning are mentioned. For a particular
period of time, it was thought that workers with
the healthy sense of hearing should be replaced by

41



H. Hasanbegovi¢, E. H. Mahmutovi¢, FREQUENCY OF HEARING IMPAIRMENT IN METAL INDUSTRY AND REPERCUSSION ON PROFESSIONAL ENABLING OF DEAF, Human, Vol. 1, No. 1, 2011, 37-42

those who have hearing impairment in the work
places with a high level of noises, until the sci-
entific researches showed that the damaged ear is
more under the risk than the healthy one and that
the working conditions in the noises could addi-
tionally complicate the state of a sense and lead to
the bigger loss (MaSovi¢, 1964).

In order to confirmed additionally, the necessity
for the bigger scientific engagement in the real-
ization of a professional orientation of the deaf
people, the pilot researches are conducted in the
particular factories of a chemical industry (cement
factory, soda factory, coke processing)where the
preliminary results showed that working condi-
tions in these factories also cause the hearing dam-
age.

According to the results, the number of people
with the hearing damage is the smallest in a ce-
ment factory (3%), and the highest number is in
the coke factory (32 %), where the level of nois-
es is also the highest. MOR asserts that diseases
which follow the work include the diseases of a
complex etiology, caused by numerous factors,
and the working conditions are one of the pos-
sible cause of disease or they are the cause of the
impairment caused by the unprofessional cause
(Bogati-Sare).

CONCLUSION

Professional diseases are the significant measure
for the evaluation of the risk in the work, because
they can be a clear indicator of the working con-
ditions harmful effect, and with the suitable cor-
rection, by the adequate work protection it is
possible to reduce or to remove completely their
appearance. Hence, it is necessary to reexamine
former professional training of the deaf people, to
approach to this problem with the serious and sci-
entific manner, and to make working conditions
more appropriate to workers and their health, in
order to avoid serious consequences.
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