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Abstract: - In order to determine potential causes for professional diseases and  accidents is frequently 
used in  specialized analysis regarding safety and health at work the  term  so called ,,risk factor”. The 
safety and health at work specialists are oriented to deepen studies of the risk factors in order to establish 
prevention measures, starting with potential risks of professional diseases and accidents. One of the risk 
factors permanently present in souding ambiance corporate in  the musical and entertainment sector is 
exposure to noise. Specific to music and entertainment industry is noise  with high levels and special 
effects with extreme intesities. Higher noise levels and sound frequency can damage hearing and that 
could be reversible for  short periods of exposure and ireversible when  noise exposure increases  for long 
periods and all that finally can cause hearing loss. Noise exposure can induce hearing deficiencies such as 
hiperacusia and diplacusia. Noise exposure with high levels, arised in short periods, in places like 
discoteques, clubs, pubs or  when music is produced by a band orchestra may induce temporarly hearing 
loss. Noise exposure control  in music and entertainment sector is a requirement  of noise Directive 
10/2003/CE but also is a exigency and an obligation arrised from concerning for developing of a health 
and safety  for the workers environment even this area is characterized by an enjoyable sound ambiance 
for entertainment consumers.  
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1. INTRODUCTION 

The murmur of water, bird songs and the rustle of 
leaves have accompanied the human beings since 
their emergence on the Earth. Noise, considered a 
bothersome, annoying sound stimulus, appeared 
later, alongside the technology boom.  

In modern civilization the individual lives in a 
continuous sound environment. Everywhere, in the 
street, at work, at home, in entertainment centres, 
he/she is accompanied by various sounds and noises.  

For the designation of potential causes of injury 
or occupational disease in specialized analysis the 
term "risk factor" is more frequently used.  
Specialists’ focus on learning thoroughly risk factors 
is perfectly justified by the opportunity to establish 
preventive measures based on potential risks of 
injury or occupational disease.  
One such risk factor, a cvasipermanent presence in 
sound environments encountered in music and 
entertainment business, for those involved or just 
spectators, is the action of harmful noise. This 
statement refers to the universally acknowledged 
fact that noise exceeding certain limits of intensity, 
becomes a biological aggression  factor, with 
implications of prime importance in terms of health 
and working capabilities.  
 

2. GENERAL CHARACTERISTICS OF 
NOISE 
The sound is an auditory sensation caused by 

acustic vibration of elastic particles, around a 
position of balance. Physically, random noise is a 

superposition of different sound frequencies and 
intensities. World Health Organization defines noise 
as any annoying sound. [1]  

In general music is perceived as pleasant but 
when sound level is higher than 80-85dB it is 
perceived as noise.   

Human ear converts sound pressure in auditory 
sensation. The brains categorises sound in pleasant 
or unpleasant. Both forms, pleasant and unpleasant, 
may cause damage to one’s hearing.  
Human ear is capable of detecting frequencies 
between 16 Hz and 16,000 Hz. Low frequency 
produces low-key sounds and high-frequency 
produces  high pitched sounds. The height of sound 
is the perception we have of sound frequency. 
Sounds below 16 Hz, even inaudible (infrasound) 
and above 16,000 Hz (ultrasound) can cause 
discomfort and injury.  

There is a direct link between the volume level 
of the listening and the way sound frequency is 
perceived (the so-called level physiological 
distortion according to the Flether-Munson law).  

The most important parameters are: frequency - 
measured in Herta (Hz), level (intensity) - measured 
(a) in decibels (dB), duration of exposure - measured 
in seconds and timbre, generated by harmonics.  

To consider the sensitivity of the ear for different 
frequencies, the level (intensity) of noise at work is 
generally measured in leveled decibels (dB (A)), 
where 0 dB (A) is the threshold of audibility and the 
threshold of pain sensation is around 120 dB (A).  
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3. NOISE EFFECTS ON HUMAN BODY 
 

We are clearly witnessing an offensive of real 
sound aggression on the population, based on the 
gap between rapidly increasing number and power 
of noise sources and the current possibilities, from a 
technical  and economical perspective, to control 
noise [1].  

The first auditory effect felt from exposure to the 
action of intense noise is listening fatigue,  
characterized by a temporary increase of the 
auditory perception threshold. Auditory fatigue 
increaseas with the increase of intensity, frequency 
and duration of noise exposure. Fortunately, it is a 
reversible attrition phenomenon, but this 
reversibility is increasingly difficult as a person is 
exposed to a longer action of noise.  

If after brief exposure to intense noise action, 
inner ear damage is reversible at first, if exposure is 
prolonged, irreversible changes may occur causing 
deafening. When this prolonged exposure occurs in 
the work environment that deafness is occupational 
deafness.  

Occupational deafness has an insidious onset, 
with difficulties in perceiving high-frequency white 
sounds, with importance in verbal communication. 
After a while, when normal voice is no longer heard 
except from short distance, people start to panic and 
ask for a medical consult. "To hear without 
understanding" is the most important clinical aspect 
of this type of deafness.  

A particular aspect of the effect of noise 
(professional) level is the trauma produced by the 
action of brutal violence of a strong noise (impact), 
characterized by organ damage and sudden deafness.  

Music and entertainment industries are unique, 
in that high levels of noise and special effects of 
extreme intensity are often seen as essential 
elements of an event. However loud sounds can 
cause hearing damage. Hearing damage is 
permanent, irreversible and can cause deafness, and 
medical care provided cannot cure damage done to 
hearing.  

But hearing loss is usually gradual, caused by 
prolonged exposure to noise. It can occur when the 
injury caused by noise over the years combines with 
hearing loss caused by aging, because only then 
people realize that they are deaf. It can manifest by 
complaints from families on the high volume of the 
TV, or not being able to keep up with the 
conversation, or have problems using the phone. In 
time, subjects become more silent and people around 
realise that they have difficulties in expressing 
certain sounds like 't', 'd', and 's', thus  confusing 
similar words. Musicians can have such lack of 
differentiation between keys. [6]  

Hearing loss is not the only problem that may 
occur. People may develop tinnitus (a sensation of 
hearing blowing, whistling or humming), a 
discomfort that can lead to sleep disturbance. Other 
situations include hyperacusis and diplacuzia. For 
instance a Danish research has shown that among 
members of a symphony orchestras over 27% of 
musicians suffer from hearing loss, 24% of tinnitus, 
hyperacusis 25%, 12% of balance disorders and 5% 
of diplacuzia.  
 
4. MINIMUM REQUIREMENTS 

REGARDING NOISE EXPOSURE 
 

In Romania, minimum requirements for noise 
exposure of workers are regulated by GD 493/2006 
(amended by GD 601/2007) supporting the 
European Directive 10/2003/CE. 

In assessing the noise exposure of a worker, as 
set by the European Directive, one is required to  
consider as physical parameters predictors of risk the 
following[10]   

- Daily noise exposure level (Lex, 8h) (dB (A)) – 
the time-weighted average of noise exposure levels 
for a nominal workday of 8 hours. This term covers 
all noises present at work, including impulse noise;   

- Weekly noise exposure level (Lex, 8h) – the 
time-weighted average of daily noise exposure 
levels for a nominal week of five work days of 8 
hours.  

In both situations, the minimum requirements are 
that exposure of a worker should not to exceed 87 
dB (A). Noise control regulations in the work 
environment existing at European level currently 
require employers to prevent or reduce risks to 
workers’ safety and health generated by exposure to 
noise.  

Employees have also duties set out by minimum 
requirements related to noise. Unfortunately these 
rules have been developed and are currently 
applicable rather to the productive sectors with  
industrial sources of noise (machinery and technical 
equipment from the energy, steel, mining, light 
industry etc.). At the time when they were made the 
noise or sound environment to which  workers from 
music and entertainment industry are exposed was 
not taken into account.  

However, Romanian legislation introduced, 
through GD 601/2007 (Table 4.1), the maximum 
permissible limits for exposure to noise at work 
stations with special neuro-psychiatric and 
psychosensorial demands, where the only reference 
relating to music and entertainment sector, in terms 
of the exposure limit is that referring to radio and 
television employees and those of film studios where 
noise levels must not exceed 60 dB (A).  
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As stated in the previous chapter on the effects 
of noise exposure, it is noted that more and more due 
to technology development, in Romania as well, 
there are increasingly reported cases of occupational 
disease in the entertainment sector,.  

Developing and multiplying number of sources 
of entertainment based on increased noise levels (in 
concerts, club sites, pubs, discos, shows, etc..) draw 
large audiences, but may cause health and safety 
problems to those who provide fun and good mood 
(event organizers, musicians, freelancers, 
employees, etc.).  

In this respect the European directive 
10/2003/CE determined as binding for EU countries 
that by January 2011 each of the 27 states should 
develop best practice guidelines for the prevention 
and control of noise exposure for workers in the 
music and entertainment industry. The document 
will need to take account of the reality that there 
noise and shall specify the sector specific practical 
measures to combat exposure to this risk factor. 

 
Table 4.1 Maximum permissible limits for exposure to 
noise at work stations with special neuro-psychiatric and 
psychosensorial demands (attention, responsibility, 
decision, time constraint)  

 Complexity of 
labor  

  Work station Acceptable 
level  noise 
 Lech, z  
dB (A) 

 Work stations  
 with increased 
neuro- psychiatric 
and  

- testing  or troubleshooting 
laboratories 
-  processes surveillance 
booths 
Customs points  

75 

- RTV and film studios  
 - command and control 
booths (eg.:  Energy 
dispatch, dispatcher means of 
transportation by wheels, 
rails, water)  
 - Measurement laboratories, 
research and design  
 - Office rooms with 
computers  
 - Treatment rooms  
 – Public relation offices, 
values handling offices, post 
offices 
 - Editorial rooms  
 - Medical, study rooms, 
classrooms, lecture rooms, 
libraries  

60  Work stations  
 special neuro-
psychiatric and 
psychosensorial 
demands  

- Surgery and treatment 
rooms  
- Creative workshops  
 - air traffic management and 
information  

50 

 

5. NOISE EXPOSURE IN MUSIC AND 
ENTERTAINMENT SECTOR 

 
Music is perceived as pleasant but sometimes 

can be too noisy to produce this effect. For example 
the sound of jet engines is heard from start to finish 
as bad. 

Both music and jet engines cause noise and if 
noise is too high or too long can cause damage to 
hearing.  

Noise explosure level takes into account both the 
sound pressure and duration of exposure. 

Sound pressure level measured in dB is a 
logarithmic scale. Each 3 dB added doubles sound 
energy. When sound is added 10dB, its energy (and 
hence the risk of hearing loss) increases 10 times, 
when 20dB added the increase is one hundred times 
etc.  
Example:  
• if the sound pressure doubles, the sound level 
increases by 3 dB;  
• two musical instruments both of 85 dB intensity 
produce together 88 dB;  
• a reduction of 3 dB of the sound halves sound 
pressure (and its potential harm).  

Duration of exposure, however, is linear (eg, 10 
hours is two times longer than 5 hours). Therefore 
noise reduction can be achieved just by halving the 
exposure time and sound pressure, which 
corresponds to a reduction of 3 dB. For example, at 
105 dB a normal sound level for a club music band, 
to a bartender such a concert will generate noise 
levels above the weekly exposure limit values. 

Exposure to noise in the working environment of 
the entertainment sector varies according to events. 
Workers may be exposed to noise levels of 85-110 
dB according also to existing tools and equipment 
designed to amplify sound. [9]  
 
5.1 Noise exposure risk activities 
 

According to the above minimum requirements 
related to noise exposure are applicable to activities 
in which workers are or may be exposed to risks 
from noise, also in the music and entertainment 
sector.  

The music and entertainment industry means: 
orchestras, concert halls, theaters, bars, nightclubs, 
discos, cinemas, restaurants, recreation centers, 
sports events, theme parks, military bands, etc..  

The main noise sources are: musical instruments, 
playback equipment, microphones, amplification 
stations, headphones, human voice and other sources 
(special effects, fireworks, etc.). Noise intensity 
varies from 60 dB (A) (eg: blow instruments, 
percussion, piano, synthesizer, etc.) to 114-118 dB 
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(A) (blow instruments, electric guitars, etc.) or 94 up 
to 137 dB (C) (guitar, drum, measured at a 
symphonic music festival inside). [9]  

Examples of staff exposed and personnel that 
perform live music, record, play music or use it in 
their work in bars, studios, entertainment places, are: 
acrobats and gymnasts, actors, trainers, artistic 
directors, sound engineers and assistants, sound 
technicians, staff in bars and restaurants, singers, 
choreographers, classical music ensembles, 
composers, conductors, dancers, entertainers, event 
organizers, maintenance and repair personnel, pop 
bands, rock, jazz, folk and country, technicians and 
instrumentalists, jazz musicians, light operators, 
managers, monitor engineers, music directors, 
musicians, teachers / instructors of music, opera 
singers, producers, video technicians in movie 
theatres, recording engineers, sound designers, audio 
technicians, special effects engineers, artistic, studio 
operators, technical staff involved in music 
education, video technicians, singers, self-employed.  
 
5.2 Representative noise levels în music 
and entertainment sector 
 

Measurements made during 2006, 2009, 
2010 by specialists from the National Institute 
for Research on Occupational Safety and the 
Public Health Authority of Bucharest in various 
musical activities and entertainment sector 
revealed noise levels produced instruments and 
levels of exposure for exposed staff (technical, 
catering, etc..) with values from 60-70 dB (A) to 
100-114 dB (A). [7,8] 

 
Table.5.2 Examples of noise levels specified: 

 SOURCES   LEVEL  
dB (A)  

 Tools / instrumental  
 Violin / viola (near the left ear)   85-105  
 Violin / viola   80-90  
 Cello   80-104  
 Contrabass   70-94  
 Clarinet   68-82  
 Oboe   74-102  
 Saxophone   75-110  
 Flute   92-105  
 Flute (near the right ear)   98-114  
 Piccolo   96-112  
 Piccolo (near the right ear)   102-118  
 French Horn   92-104  
 Trombone   90-106  
 Trumpet   88-108  
 Harp  90 
 Timpani & tambour   74-94  
 Percussion (who besides the left ear)   68-94  
 Percussion   90-105  

Guitar amplifier (on stage using the 
headset monitoring)  

 100-106  

Guitar amplifier (on stage using monitors)  105-112  
 Normal acoustic piano sound level   60-90  
 Great acoustic piano sound level   70-105  
 Electric piano   60-110  
 Drummer festival music hall  105 
 Guitar music festival hall  103 
 Bass guitar music festival hall  101 
 Most general  
 Chamber music   70-92  
 Symphonic music   86-102  
 Rock   102-108  

 

 Exposed workers LEVELS  
 Monitoring Engineer   96-104  
 Production Manager  101 
 Keyboard Technician  101 
 Sound Engineer Sound   99-100  
 Stage Manager   96-98  
 Head lights  94 
 Catering Staff  91 
 Event Manager   85-87  
 Shooting team   98-100  
 Commercial Staff  100 
 Bar Staff   96-97  
 Stage Manager  98 
 Technicians   91-93  
 Catering  87 
 Traders   85-101  
 Security Staff   85-100  
 Ambulance   88-94  
 Bar Staff  86 
 Camera operators  100 
 Bar Staff   89-99  
 Waiter  102 
 Disk jockey   93-99  
 Lighting technician  104 
 Dance floor   94-104  

 
5.3 Noise control possibilities in music 
and entertainment sector 
 

Is noise a problem for workers in music and 
entertainment? Given the noise levels encountered in 
this work we can certainly say so. Are the  measures 
needed to prevent and control noise exposure for 
workers in this sector?. Starting from the legal 
obligation of employers to create a working 
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environment in health and safety we can certainly 
say yes.  

Noise prevention / control is an activity aimed at 
modifying a sound field so that it can be charged in 
accordance with the objective for the receiver. In 
this context, it should be noted that this concept does 
not necessarily involve combat noise suppression of 
noise, but its classification, for the receiver, within 
maximal limits that are recommended  

In general, noise control is an activity 
incorporated in a control system. System means the 
combination of source, in our case the main source 
of noise is the entertainment business generating 
high levels of noise, the environment (propagation 
paths) which carries the receiver noise and, in this 
case, the worker who produces and maintains music 
and good humor.  

Possibilities for prevention and control of noise 
can be applied at any point of the system to achieve 
the desired result.  

Therefore there are:  
 -Methods of noise control at source;  
 -Noise control methods lanes (on average) spread;  
 -Methods of combating the noise at the receiver;  
There are many ways to reducing noise and noise 
exposure and usually a combination of these 
methods gives the best results. However, it is 
important to address first the dominant sources of 
noise.  

Also, some situations may require a combination 
of steps to find the best way to reduce noise 
exposure levels.  

Regarding music and entertainment sector, when 
examining possible measures to be taken the 
following factors should be considered: the type of 
instruments played, number and position of artists, if 
they use a sound amplification system or not, site 
acoustics and noise associated with other stunts and 
special effects.  

There may be other noises in the workplace to be 
taken into account, such as power tools noise, noise 
produced by  amplification sound systems and noise 
created by individual activities. [9]  

Some measures may not be feasible or effective 
to reduce noise exposure levels in all cases. more 
can be tested or  a combination of measures to find 
the best way to reduce noise exposure levels because 
each measure may have different implications on 
others. It is necessary to determine appropriate 
solutions for a particular show or type of show from 
a specific location.  

Should take into account factors such as 
repertoire, number and position of artists, sound 
checks and differences between different 
instruments. Appropriate solutions to other types of 
performance may differ. Those involved should be 

encouraged to suggest ideas for  control and noise 
reduction that can be tested and adopted where 
appropriate.  

Noise control measures may result in unwanted 
side effects that are to be assessed and managed; for 
example, incorrect placement of individual acoustic 
screens can cause problems for musicians - special 
attention is needed if these are used.  
To be taken into account also is the fact that some 
noise reduction measures require time to be adopted.  

While in Romania there are currently ongoing 
scientific researches related to reducing exposure to 
noise in music and entertainment industry a good 
example in support of Romanian workers in this 
field is the more advanced research (cca.5 years) 
undertaken in  Great Britain, Austria and France 

Here are briefly some noise reduction methods 
identified and proposed by the British and French 
music and entertainment sector and that could be 
applied taking into account the reality of our 
country. [2.9]  

Reduction of exposure and of the number of 
people exposed - shorten the verification time of 
sound and audio systems, and alternate silent 
activities with the loud noise. If a single concert this 
does not apply to a specialist, such as the sound 
engineer, but in the context of reducing the overall 
level of weekly exposure varying activities can be 
useful strategy. 

Days of performance can be balanced with office 
work to achieve a safe level of exposure during a 
week. Where possible, position of the stage and the 
speakers should be such as to avoid excessive noise 
levels from the bar staff, who also serve other 
workers.  

Where the location has a number of speakers 
around the building one must take into account the 
direction and volume corresponding to each group of 
speakers. Those that are close to noise sensitive 
locations such as bars, must be adjusted individually. 

For outdoor events and festivals should be taken 
into consideration the noise impact on service 
personnel, security, first aid and so those (And not 
only stage production staff / interpreters).  

Planning of the space between and public and 
the stage (stage pit) - At major pop concerts and 
outdoor events, there are usually a few feet of 
separation between the crowd and stage. This barrier 
creates an area called the pit stage, the service 
personnel, security and health care services may 
provide services to the crowd - and where usually 
the media representatives are. A pit stage is highly 
different from that of an orchestra pit, but both have 
one thing in common: loud noise. Levels measured 
even in small pit stages are so high that staff may be 
subjected to exposures well above the upper 
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exposure action values - even if the staff is present 
only for short periods (noise from speakers and 
public can easily exceed 120 dB). Pit stages should 
be hearing protection areas with access granted only 
to authorized personnel equipped with proper 
protection of hearing.  
 individual protection - using personal hearing 
protection against noise exposure should be 
considered as a last resort after all other methods 
have been explored. However, hearing protectors 
should be used as an intermediate measure to tackle 
the immediate risk and permanent solutions, 
technical or organizational, should be seeked. 
 Information, formation, training - Awareness is very 
important, it leads to proper implementation of all 
mitigation measures. Music and entertainment sector 
workers should be aware of the potential for 
permanent hearing damage associated with working 
in a very noisy environment. Such awareness may 
require a considerable change of personal attitudes 
and the collective culture, however, is a prerequisite 
for health and long-term comfort. It is well known 
the great importance of the role of employers and 
supervisors in developing and implementing a 
successful policy in combating noise. Instruction and 
training is a priority. Employers must be trained to 
the required level of their responsibilities, have 
clearly defined responsibilities and be aware of their 
responsibilities and those of other managers / 
supervisors to understand health and safety policy of 
the employer, understand the importance of ensuring 
a safe working environment for employees.  
      Medical surveillance of hearing - Employers 
must provide health surveillance and control 
including hearing control for all workers who are 
frequently exposed above the upper exposure action 
values that are harmful noise or are at risk forany 
other reasons for instance, already suffering from 
hearing loss or that are particularly sensitive to this 
type of condition. Problems caused by health 
surveillance may indicate the failure of measures to 
control noise or improper work practices which 
require immediate review.  
 
6. CONCLUSIONS 
 

Noise is a risk factor at work where activities 
generate levels exceeding limits. Characterized by 
level, frequency and duration, exposure to noise 
harmfully affects health, productivity and human 
comfort.  
Music is perceived as nice but sometimes can be too 
noisy to produce this effect. For example the sound 
of jet engines is heard from start to finish as bad. 
Both music and jet engines cause noise and if noise 
is too high or too long can cause damage to hearing.  

Noise control regulations in the existing work 
environment at European level currently requires 
employers to prevent or reduce risks to safety and 
health workers from exposure to noise. Employees 
also have their duties set out duties related to  
minimum requirements for noise.  

These rules have been developed and are 
currently applicable rather to the productive sectors 
with  industrial sources of noise (machinery and 
technical equipment from the energy, steel, mining, 
light industry etc.). At the time when they were 
made the noise or sound environment to which  
workers from music and entertainment industry are 
exposed was not taken into account. 

Developing and multiplying number of sources 
of entertainment based on increased noise levels (in 
concerts, club sites, pubs, discos, shows, etc..) draw 
large audiences, but may cause health and safety 
problems to those who provide fun and good mood 
(event organizers, musicians, freelancers, 
employees, etc.). 

European directive 10/2003/CE sets the binding 
for EU countries that by January 2011 each of the 27 
states should develop best practice guidelines for the 
prevention and control of noise exposure for workers 
in industry and entertainment. Minimum 
requirements for noise exposure are applicable to 
activities in which workers are or may be exposed 
by their work to risks from noise, and thus also for 
music and entertainment sector.  

The music and entertainment industry means: 
orchestras, concert halls, theaters, bars, nightclubs, 
discos, cinemas, restaurants, recreation centers, 
sports events, theme parks, military bands, etc..  
 

Measurements carried out over three years by 
specialists in various musical activities and 
entertainment sector revealed  
noise levels produced by instruments and levels of 
exposure for exposed staff (technical, catering, etc..) 
with values from 60-70 dB (A) to 100-114 dB(A). 

Noise is clearly a risk factor in the music and 
entertainment and in this regard is required to adopt 
measures to prevent and control noise exposure for 
workers in this sector. 

Prevention and control of noise in music and 
entertainment industry must take into account the 
particularities of this sector and when examining 
possible measures to be taken one should consider 
the following factors: the type of instruments played, 
number and position of artists, if they use a sound 
amplification system or not, site acoustics and noise 
associated with other stunts and special effects. 
There may be other noises in the workplace to be 
taken into account, such as power tools noise, noise 
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produced by  amplification sound systems and noise 
created by individual activities. 
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