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Abstract 

Some social and psychological disorders growth have been noticed, but it is less know 

how much excessive noise can affect functional and psychological disorders  that affect 

on social problems like aggressiveness or irritability to family life. Objective is determine 

the influence of excessive noise on frequency of some aggressiveness and irritability 

disorders at workers in industry and to determine the importance level of differences 

between workers at industry and workers outside industry, also to evaluate the connection 

between isolated disorders with aggressive behavior. The questionnaire method has been 

used. The workers are given the pool with three answers for each questions (agree, not 

agree and cannot decide) which were about to examine the presence of certain functional 

and psychological characteristics.  The results of the survey have been processed with 

canonic discriminative analysis. There is irritability, aggressive behavior in family, hard 

of hearing, sleeplessness, tiredness, intolerance to music and swearing in higher 

percentage at workers in industry according to the results of the survey. There are 

statistically important differences at presence of psychological and functional disorders 

between in industry and workmen outside industry by results of discriminative analysis at 

statistical importance level of p=0.00. There is also the important connection between 

influence of noise on aggressive behavior of workmen towards the family. Multi-

correlative analysis has shown that workmen in noisy environment manifest more 

aggressive behavior that are related with hearing loss, nervousness, insomnia, loss of 

concentration, and the necessity for solitude.  

Keywords: aggressive behavior, sexual activity fall, irritability, reaction to music 
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1. Introduction 

Noise and vibration can cause disorders in hearing organ, but can leave consequences on 

whole personality. Consequences can be manifested through psychological and functional 

disorders. Workers awareness and knowledge about jobs associated hazards and personal 

protective equipment will reduce risks of some occupational hazards
1)

. Noise and 

vibration mainly come from human activities, by usage of different machines. Noise 

pollution is currently on the increase, as observed by the increasing number of complaints 

from the general population
2)

. We may expect that a significant proportion of elderly 

suffer from noise-induced hearing impairment
3)

. Influence of noise on man is manifested 

through hearing damages and existence of stressful situations, which are shown through 

communication difficulties and work efficiency. Biggest problem is industrial noise 

which damages hearing, but also different intensity noise exist more, which does not 

significantly damage hearing, but causes sleeping disorders, psychological reactions, 

irritation and moodiness, communication disturbance and decrease of work efficiency. 

Noise at work place has, in the past two decades, become one of the important social and 

political problems. Many jobs that are done on daily basis in work organization consist 

of, besides other damaging effects, the effects of noise and vibration. Noise-induced 

hearing loss (NIHL) is a common occupational hazard among workers exposed to noise 

in the workplace. Occupational health staffs should guide workers in proper use of HPDs 

to prevent severe NIHL
4)

. Hearing disorders by industrial noise are most often of 

perceptive type. International Organization for Standardization, estimates that exposure to 

noise of 70 dB does not represent hearing disorder risk. However, in most industrial areas 

in Bosnia and Herzegovina, exposure to noise is higher than 90 dB. Noise can be 
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permanent, interrupted and impulsive. Exposure to hand-arm vibration is complex and 

cannot be quantified simply. Vibration occurs in three translational axes, may differ in the 

two hands and may vary along the length of a tool handle
5)

. Very important to understand 

the situation and to ensure the appropriate protection of workers using vibrating tools in 

their daily work
6)

. Vibrations result from equipment, mechanized tools and vehicles, most 

commonly because of traffic or transfer of machines which are situated in building. In 

theory, men exposed to occupational noise might have a different cardiovascular risk 

profile compared to unexposed men
7)

. Epidemiological evidence indicates, that those 

chronically exposed to high levels of environmental noise have an increased risk of 

cardiovascular diseases such as myocardial infarction
8)

. Vibrations have harmful effect on 

human organism, which depends on duration of exposure, place of transmission on 

organism and of individual sensitivity of person. Neck pain is significantly associated 

with exposure to high levels of mechanical shock
9)

. Because of effect on neurrovegetative 

system, vibrations are cause of many disturbances, such as high blood pressure, stomach 

flow disorder, ulcer illness, hearing disorder, disorder of brain supply with blood, heart 

and other organs, tiredness, headache, sleeping disorders, irritation. The physical effects 

generated by exposure to noise and vibration have been extensively studied and are the 

bases of the international standards that govern acceptable occupational exposure 

levels
10)

. Exposures to vibrations at work are governed by ISO standards and government 

regulations, which differ between countries and occupations
11)

. Noise generally causes 

serious consequences on health in greater or lesser amount, in all work operations within 

mining industry. In the United States there are separate noise regulations for construction 

(29 CFR 1926.52 and 1926.101) and general industry (29 CFR 1910.95) The permissible 
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exposure limits (PEL) and requirements for noise control are essentially the same, an 8-

hour time-weighted average exposure level (TWA) of 90 dBA with a 5-dB exchange rate 

between allowable duration and noise level.
12)

. National Institute for Occupational Safety 

and Health (NIOSH) recommended an exposure limit of 85-dB (A) for an 8 hr TWA. The 

exchange rate is 5 dB (A) in OSHA and 3 dB (A) in NIOSH (1998), i.e., prescribed 

exposure time becomes half with increase of 5 and 3 dB noise level, respectively. OSHA 

suggests that feasible administrative and engineering controls must be implemented 

whenever employee noise exposures exceed 90 dB (A) (8-hr TWA). In addition, an 

effective hearing conservation program (including specific requirements for monitoring 

noise exposure, audiometric testing, audiogram evaluation, hearing protection for 

employees with a standard threshold shift, training and education, and record keeping) 

must be made available whenever employee exposure equals or exceeds an 8-hr TWA 

sound level of 85 dB (A) (29CFR 1910.95)
13)

. Hearing conservation programs are 

relatively rare in the construction industry
14)

. Evaluation of exposure of workmen to noise 

is important for public health, health care and legal reasons. Research on total 266 

construction workmen out of 10 professions (bricklayers, workmen in restoration, 

carpenters, bricklayers, electricians, isolation workmen, steel workmen, engineers, sheet 

metal workmen), suggests that one out of five construction workmen have hearing loss 

risk because of their profession exposure to noise
15)

. There is also a great amount of 

hearing loss in mining industry. Researches show that most coal miners are exposed to 

harmful noise effect. “There is no doubt that the majority of miners are exposed to 

hazardous levels of noise, most exceeding an Laeq
(8h)

 of 85 dB, and some the peak 

exposure standard of 140 dB”
16)

. Poor enforcement of safety law and rules can make the 
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workers complacent and possibly trivialize the importance of HPD use
17)

.  Exposure to 

noise requires careful estimation of all noise origins. Alternative methods for creating 

exposure estimates were needed
18)

. Assessment of  saliva cortisol levels seems to be a 

valuable method for objective measurement of stress response in relation to industrial 

noise exposure and non-auditory noise impacts on the human body
19)

. The TIN test 

simply involves comparison of pure-tone hearing thresholds for a given ear and 

frequency in quiet and in ipsilateral 'masking' noise, and could be applied to manual and 

automated audiometry
20)

. In the industrialized countries, the costs of awarding 

compensation claims and disability benefits associated with VFW are very high. At 

present to diagnose VFW or HAVS objectively no gold standard test is available
21)

. 

NIOSH develops noise controls through a process designed to yield effective and 

practical solutions. To date, 14 different noise controls have been successfully developed 

through the process. Typically, the process involves the following steps: Use risk data 

and stakeholder input to identify candidate machines or technologies for control 

development; Perform field measurements and task observations to identify which tasks 

and operator locations are associated with the most noise exposure; Perform noise source 

identification to determine which machine components are generating the most noise; 

Develop noise control solutions based on noise control engineering principles; Validate 

whether the designs attain the expected noise reduction through computer modeling and 

laboratory testing; Field test the control in a working mine to assess exposure reduction, 

practicality, and durability; Promote adoption of the control
22)

. As in some Japanese 

industrial sectors the maximum daily vibration exposure has been reduced to 2h/day (in 
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the state forest companies) ; so that it is also necessary to establish a safety limit for 2-h 

daily vibration exposure
23)

.  

On basis of fortified representation of hearing disorders in industrial zones in BiH, we 

have researched the influence of excessive noise on psychological and functional 

disorders with workmen in risk work surroundings (railways, mining industry and heavy 

industry). We assumed that statistically important differences exist in presence of 

psychological and functional disorders with workmen in heavy industry, and that isolated 

discrimination factor can, by hierarchical information on connection of symptoms, be 

used in diagnostical and therapy purposes.  

 

2. Methods 

Before examining psychological and functional disorders of workmen in industry zones, 

we used method of analyses of medical documentation. We researched audio 

documentation in clinics and work ambulances, to fortify the representation of disorders, 

and we have done basic classification. In work ambulances of industrial companies, 1437 

health cartons were analyzed.  We gained information on representation of hearing 

disorder in relation to gender; representation of hearing disorder in relation to age; 

representation of hearing disorder types; representation of acoustic traumas. After that, 

we have used workmen poll method. Examinees were given poll list with set statements: I 

notice that I am irritable; I am aggressive towards my inmates; I have a need to be in 

solitude; I notice that I don’t hear well; I am often nervous; Music annoys me; I curse 

when I hear siren sound; I notice difficulties in falling asleep;; I am more tired every 

day; Insomnia is getting me fatigued; I often lose concentration; My sexual activity has 
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fallen. Examinees are offered by answers of Likert’s type on set statements: I totally 

agree; I cannot decide and I totally disagree.  Examinees made their own estimates, 

whether some of these psychological and functional disorders are present in their lives. 

Data of this research is done on quantity frequency and percentage analyses and 

discrimination analyses. On sample of experimental group of 83 examinees, workmen in 

heavy industry, males, by method of self evaluation, evaluation test of psychological and 

functional disorders with set hypothesis that these appearances are result of excess noise 

influence, is applied. Sample is chosen by method of random choice, and consisted of 

workmen in mining of surface exploitation (n=15); pit exploitation (n=22); workmen in 

separation blocks (n=13), railway workmen (n=16) and machine maintenance workmen 

(n=17). Having in mind that excessive noise can cause different psychological and 

functional disorders, sample is divided into 3 sub samples in relation to length of 

exposure from 5-10 years (n=14); 10-20 years (n=20) and 20-40 years (n=47). Control 

group of 67 examinees consisted of workmen outside industrial zones: health workmen, 

traders, hairdressers, administrative workmen, commercialists, security guards, municipal 

officers, drivers, warehousemen, cooks, and managers. Sample is also chosen by random 

choice method, and the sample consisted of workmen with more than 10 years of work 

experience.  
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3. Results 

As per data received by insight into documentation, in industrial zone of Tuzla Canton, 

226 people with hearing disorder are registered; of which 13 have practical deafness. 

Perceptive hearing damage is mostly represented (60%), in relation to gender; more men 

are represented (57%). When we look at acquired disease, it can be noticed that in this 

area there is considerably higher percentage of acoustic trauma present (28.75%), which 

occurs because of industrial companies where excessive noise occurs. In relation to 

severity of hearing disorder, representation of light and moderate deafness is equal and 

occurs in 38% and 37% of cases. As per frequency characteristics, frequencies of 4000 

Hz 6000 Hz in percentage of 49% and 50% of total number of cases are mostly 

represented. On basis of these parameters, we have examined presence of psychological 

and functional disorders with industrial workmen, comparing them with workmen outside 

industrial area, on total sample of 148 examinees. Frequency analyses of examinees' 

replies on presence of functional and psychological disorders is done and also 

comparative analyses of applied examinees' samples in industry and outside industry. 

Statistical important difference between samples through discrimination factor is 

determined. Results show that workmen in industrial zones have shown more expressed 

psychological and functional disorders than workmen outside industrial zones. These 

disturbances are specifically expressed through feeling of daily fatigue (84%); insomnia 

as cause of fatigue (75.9%); nightmares (75.9%), weak hearing; irritability and 

nervousness. (Table 1) 

For the aim of verification of set hypothesis that statistically important differences 

between examined groups exist, analyses of variance and discrimination analyses is 
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executed. Research results show that samples of industrial workmen and workmen 

outside industry are statistically different on 9 functional and psychological 

characteristics. (Table 2) 

 

4. Discussion 

Variance analyses show that variability of examinees in industry is higher when 

irritability, aggressiveness towards inmates, weak hearing, nervousness, reaction to 

music, cursing, daily tiredness, insomnia and fatigue and concentration loss are 

concerned, and that samples are not different in replies on set questions on need for 

solitude, nightmares and sexual activity fall.  Having in mind that statistically important 

differences on applied examinees samples exist, discrimination factor is analyzed, so that 

hierarchy of variables that contribute to group difference can be affirmed but also 

connection of discrimination variables with canonic discrimination function.  It is 

determined that Wilks' Lambda is statistically important (p=.000), and its coefficient is 

.720 with Chi-square 45.904, and that Canonical Correlation 0.529. Centroid sample of 

industrial workmen is (-.548) and workmen outside industry (.699).  

 

5. Conclusions 

Although a very large research of gathering data and documentation analyses from audio 

expert services is done, it can be concluded that we cannot with certainty fortify that the 

process of discovering persons with damaged hearing on area of industrial zone of Tuzla 

Canton is developed on grounds of modern, professional procedure. Research show that 

there are significant deviations in representation of hearing damage on 1000 citizens 
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(1.03% of hearing disorder cases) in relation to data on representation of persons with 

hearing disorder according to WHO. Because of existence of heavy industry, acoustic 

trauma is most often cause of disorder, which occurs in 29% of cases of totally examined 

hearing loss cases. It is not totally reliable to claim that some of the examined 

characteristics occur in expressed number due to noise influence in surroundings, 

especially because in Bosnia there are always traces of post war syndrome, and also other 

social and political society relations, but with discrimination analyses it is determined that 

statistically important differences in existence of psychological and functional disorders 

between industrial workmen and workmen outside industrial area exist, on statistic 

importance of P=.000. Discrimination factor which shows hierarchical disorder scale and 

disturbance is isolated which samples can be assigned to work surroundings. Intergroup 

correlation between discrimination variables and standardized canonic discrimination 

function shows hierarchy of functional and psychological disorders with workmen which 

can be used in diagnostical causes. Firstly, industrial workmen show tendency that they 

are nervous to music (r=.654), then, insomnia (r=.639); weak hearing (r=.612), daily 

tiredness (r=.568); concentration loss (r=.487); aggressiveness towards  inmates (r=.473); 

irritability (r=.434); often nervousness (r=.410); cursing (r=.396); insomnia and fatigue 

(r=.473); need for solitude (r=.328) and sexual activity fall (r=.283). Research of 

influence of length of exposure to noise have not shown statistical differences between 

examinees groups on basis of which it can be concluded that these characteristics occur 

equally with industrial workmen if they are exposed to noise longer than 5 years. Because 

of this, it is necessary to point out to the fact that, a high percentage of representation of 

psychological disorder is present in this area. The fact that there is a large number of 



Archives Des Sciences Vol 66, No. 4;Apr 2013

608 ISSN 1661-464X

12 

 

psychological disorders in this area, that occur by influence of industrial factories on 

basis of creation of excessive noise, is especially worrying. As suggestion of measures, it 

is necessary to execute detailed analyses of noise and its influence on workmen and 

control of protection at work.  
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Table 1. Frequency characteristics of workmen replies on given questions on presence of 

functional and psychological disorders  

 
 

 

Questionnaire 

I agree (%) Undecided (%) I disagree (%) 

Industrial 

workmen 

Workmen 

outside 

industry 

Industrial 

workmen 

 

Workmen 

outside 

industry 

Industrial 

workmen 

Workmen 

outside 

industry 

I notice that I am 

irritable 

71.0 55.4 21.7 27.7 7.2 16.9 

I am aggressive to my 

inmates 

52.6 33.9 15.7 13.8 27.7 52.3 

I have need for 

solitude 

55.4 38.4 16.9 7.7 27.7 53.9 

I notice that I don't 

hear well 

74.7 36.9 4.8 10.8 20.4 52.3 

I am often nervous 62.6 46.1 19.3 12.3 18.0 41.5 

 

I often have 

nightmares 

75.9 58.4 8.4 9.2 15.6 32.3 

 

Music annoys  me 61.4 30.8 20.5 13.8 18.0 55.4 

 

I curse when I hear 

siren sound 

54.3 26.1 9.6 16.9 36.2 56.9 

I am more tired every 

day 

84.3 55.4 4.8 10.8 10.8 33.8 

Insomnia is getting 

me fatigued 

75.9 47.7 8.4 3.1 15.6 49.2 

I often lose 

concentration 

51.8 27.7 16.9 21.5 31.3 50.7 

My sexual activity has 

fallen  

27.8 17.0 16.9 12.3 55.4 70.8 
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Table 2. Variance analyses  

 
 

Variables of functional and psychological 

characteristics of workmen  Wilks' Lambda F df1 df2 p 

Irritability  .93 10.67 1 146 .001 

Aggressiveness  .92 12.70 1 146 .000 

Need for solitude  .96 6.11 1 146 .015 

Weak hearing .87 21.25 1 146 .000 

Nervousness .94 9.54 1 146 .002 

Nightmares .96 6.54 1 146 .012 

Reaction to music  .86 24.24 1 146 .000 

Cursing  .94 8.87 1 146 .003 

Daily tiredness  .89 18.27 1 146 .000 

Insomnia and fatigue  .86 23.15 1 146 .000 

Loss of concentration  .92 13.44 1 146 .000 

Sexual activity fall   .97 4.55 1 146 .035 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


