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In Europe, around 50 million subjects are exposed
to hazardous levels of environmental noise, with a
risk of noise-induced hearing loss (NIHL) and

tinnitus. The economical losses are also substantial,
and can be divided into direct and indirect costs. Direct
costs are relatively easy to estimate and mainly consist
of medical examinations, compensations due to
occupational diseases and hearing protectors. Indirect
costs on the other hand are much more difficult to
estimate. Nevertheless, it is quite clear that noise affects
production, causing quality problems and absences
from work. Hearing handicaps cause social isolation
at work and in family life and increase unemployment.
It is estimated that indirect costs are at least 10 times
higher than direct costs. In many countries NIHL
remains one of the leading health-related problems.

In addition, approximately double this number of
workers is exposed to disturbing noise, decreasing
productivity and causing communication difficulties.

In the European community, protection against noise
is controlled by Frame Directive 86/188/EEC and by
a new individual noise Directive 2003/10/EC. The new
directive fixes the daily noise exposure levels and peak
sound pressures for exposure limit values and exposure
action values:
a) Exposure limit values: LEX,8h=87 dB(A) and

Ppeak=200 Pa, respectively
b) Upper exposure action values: LEX,8h=85 dB(A) and Ppeak= 140 Pa, respectively
c) Lower action values: LEX,8h=80 dB(A) and Ppeak=112 Pa, respectively.

When applying the exposure limit values, the determination of the worker’s effective exposure must take
account of the attenuation provided by the individual hearing protectors (HPDs) worn by the worker. Exposure
action values on the other hand do not take account of the effect of any such protection.

In risk assessment, the following factors must be included: a) exposure to impulse noise, b) combined
effects from the interactions between noise and ototoxic substances and between noise and vibrations, c)
any effects on the health and safety of workers belonging to particularly sensitive groups. When the noise
exposure level exceeds the lower exposure action values, the employer must make HPDs available to workers
and in the case that the noise exposure level matches or exceeds the upper action values, HPDs must be
used. HPDs shall be selected to eliminate the risk to hearing loss or at least to reduce the risk to a minimum.
However, the Directive does not define the contents of the actions needed nor how the actions should be
organized.

The new noise Directive has to be harmonized with the national legislation by 2006 at the latest. Its
implementation into practice will be a challenge for research institutes, administrative organizations and
their national and European co-operation. A tool for workplaces and occupational health centres for this
purpose could be a database that includes all environmental and health-related factors that may be involved
in the development of NIHL. The creation of such a database requires a great deal of validated data on the
effects of various risk factors both separately and in combination with each other. At present much more
research and knowledge is needed on factors behind NIHL. In order to get epidemiologically reliable study
material, research institutes are now networking.

Challenges for
Noise Control Programmes
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As shown above, the level, type and duration of exposure, including any exposure to impulse noise, have
to be included in risk assessment. In addition, the employer must pay special attention to the availability of
hearing protectors with adequate attenuation characteristics and also consider the risks caused by the use of
HPDs. The last requirement is included in the noise Directive even though there are only few studies
completed to quantify the increased risk for accidents in noisy environments. Some evidence, however,
does exist. Among shipyard workers the risk of noise and hearing loss together accounted for 43% of the
injuries according to a case-control study. Hearing loss greater than 20 decibels, and noise exposure greater
than 83 decibels were found to be safety hazards. In Finland some fatal accidents have been reported among
railroad workers wearing radio equipped HPDs whose confused senses have not warned of an approaching
train.

As a summary on the tasks and challenges of risk assessment we may conclude the following:
1. The main responses due to exposure to noise are NIHL and also increased risk of accidents.
2. In dose evaluations we must consider exposure to ototoxic chemicals and vibration in addition to the

noise level and its physical characteristics.
3. In order to identify workers with special sensitivity to noise, we have to evaluate blood pressure, serum

cholesterol, smoking habits and use of ototoxic drugs. The presence of these risk factors simultaneously
may explain increased sensitivity to NIHL.

4. In the case that occupational health service personnel has good cause to suspect a risk of NIHL, all
exposure evaluations and risk assessments have to be re-evaluated. This will require fast reactions on the
part of health care professionals.

The number of parameters is too numerous to have a simple comprehensive model for risk assessment
purposes. Some trials already exist that provide a data base to collect the relevant data, such as, NoiseScan.
Its present version 4.0 can be used to encourage workplaces to take on technical controlling measures as it
shows the effect of reduced noise exposure levels on the development of hearing loss.

Noise control and the continuous development of a better sound environment is a leading principle in the
European safety strategy. This means that demands for controlling measures for hearing protection purposes
are only the first target that should be enhanced to meet the requirements for good communication and a
comfortable environment at workplaces. These topics are sure to receive more attention in future research
programmes.

Jukka Starck
Senior Adviser
Work Environment Development
Finnish Institute of Occupational Health
jukka.starck@ttl.fi
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Introduction
The health effects of exposure to noise
and vibration continue to plague the
mining industry throughout the world
(1–3). A project, funded by the Mine
Health and Safety Council and co-
ordinated by staff at the National
Institute for Occupational Health, was
undertaken to build awareness of the
effects of noise and vibration by con-
solidating existing knowledge, acquiring
new knowledge, and developing best
practices to prevent the adverse health
effects (4). It is anticipated that the
outcomes of this project will enable
industries to identify and address the
problems associated with noise and
vibration.

The areas researched by this project
were identified by focus groups as:
• Hearing conservation programmes

on the mines
• Hand Arm Vibration Syndrome
• Comparison of noise and vibration

emissions of rock drills
• Anti-vibration gloves
• Whole body vibration
• A practical engineering guide for

noise and vibration control in the
mining industry.

Hearing conservation
programmes
Steps to limit noise-induced hearing loss
(NIHL) have included various engi-
neering-based measures to reduce
significant noise sources, as well as
improvements in mines’ compulsory
hearing conservation programmes
(HCPs) (5, 6). Nevertheless, NIHL
continues to burden the industry with
costly compensation claims, lost shifts,
and the retraining and rehabilitation of
impaired workers. NIHL impacts on

workers’ social lives and abilities to earn
a living. Even for those without signif-
icant hearing loss, productivity and
safety may be compromised due to
interferences with communication (7).

The project included a guide to best
practice for the implementation and
management of mine HCPs. The guide
is an update of the Chamber of Mines
Research Organisation User Guide
Number 11 (8), published in September
1988, prior to the legislation to limit
occupational noise exposure in the
mining industry. This was reviewed,
together with several other subsequent
documents. Current best practice was
identified and evaluated in terms of
effectiveness and practicability.

The diverse elements and inputs to a
HCP make leadership, management and

critical review essential for effec-
tiveness. Appropriate performance
indicators and evaluation criteria, along
with constructive feedback from man-
agement, are crucial to success and
ongoing improvement. The guide details
the requirements for individual elements
of a HCP, as well as for their review and
evaluation, and provides supplementary
information, tabulations and pro formae
in the appendices.

In addition to the guide, current HCPs
were also evaluated. It was concluded
that the failure of HCPs to limit the risk
of NIHL to acceptable levels is attrib-
utable to a lack of effective control
measures. A second, comprehensive
document, which makes recommen-
dations for improving the effectiveness
of HCPs was also developed.

Preventing adverse effects of noise and
vibration in the South African mining

industry

JI. Phillips, G. Nelson, MH. Ross
SOUTH AFRICA

For further information please contact: Mine Health and Safery Council MHSC,
Private Bag X63, Braamfontein, 2017, tel. +27 011 358 9180 http://www.simrac.co.za
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Hand-arm vibration
syndrome
Hand-arm vibration syndrome (HAVS)
is a compensable occupational disease
caused by excessive exposure to vi-
bration. The first cases of HAVS were
diagnosed in South Africa by re-
searchers from the NIOH who examined
miners in a relatively warm mine (mean
wet bulb temperature 28.6OC) in 2000
(9).

Twenty-one of 34 participants as-
sessed in 2000 were re-assessed in 2004
for progression of their HAVS symp-
toms, 11 (52%) of whom were diag-
nosed with HAVS in 2000. All but one
of the 11 HAVS cases showed pro-
gression.

In a second sub-study, 21 rock drill
operators from a cooler mine (average
temperature ±27°C) were also assessed
for HAVS. Fifty-two percent of the study
participants in the cooler mine had signs
and symptoms suggestive of HAVS,
compared to 15% of those in the warmer
mine. There was no statistically sig-
nificant correlation between HAVS and
percentage hearing loss at either the
warmer or the cooler mine.

Development of a rapid
diagnostic screening tool for
HAVS
Three possible screening tools were
evaluated, viz. a traditional tuning fork,
a tuning fork mounted in a tuning box,
and a two-point discriminator (TPD). A
questionnaire was designed for use in
conjunction with the screening tools to
determine any HAVS-specific symp-
toms that might have been experienced
by participants. This also provided a
proxy measure of the vibration exposure
of an individual.

The screening questionnaire yielded
the best results for identifying HAVS
cases and could be used alone as a
screening tool for HAVS. The TPD
might also be considered for screening.

Rock drills
Rock drills are the tools most commonly
implicated in hand-arm vibration in the
mining industry. A series of noise and
vibration tests was conducted on four
rock drill types, viz. a prototype “quiet
drill” (10), a pneumatic drill with
standard and muffled configurations, a
hydraulic drill, and an electric drill. The
tests entailed mapping of sound pressure
levels for each drill, as well as mea-
surement of vibration levels along three
axes for each of the three hand-held
drills.

Very high sound pressure measure-
ments were recorded in some cases (as
high as 114.4 dBA for the standard
pneumatic drill). The lowest sound
pressure levels were recorded for the
quiet drill (below 85dBA at some
positions).

Very high vibration levels were
recorded on the hydraulic and the
pneumatic drills (31m/s2 and 22 m/s2,
respectively). Vibration levels on the
electric drill (9 m/s2) were also much
higher than those recommended by the
European Parliament directive, i.e. a
daily exposure limit of 5 m/s2 and an
action level of 2.5m/s2 (11).

Anti-vibration gloves
A literature survey to investigate the
possible application of anti-vibration
gloves to reduce hand-arm vibration
exposure (and, hence, HAVS) of miners,
particularly rock drill operators, iden-
tified only one article (12). There were,
however, a number of articles iden-
tifying difficulties with ISO 10819, the
standard defining how to test anti-
vibration gloves.

It was concluded that commercially
available anti-vibration gloves are not
an adequate intervention to prevent
HAVS in the South African mining
industry. In general, they do not atten-
uate vibration below 100Hz and they
have not been tested in the harsh
underground environment.

Best practice guidelines for
whole body vibration
Exposure to whole body vibration
(WBV) occurs through vibrating plat-
forms or, most commonly, from driving
or riding in vehicles. WBV at low
frequencies can cause discomfort and
symptoms such as motion sickness.
WBV can also cause visual and speech
impairment and impact on the ability of
a driver to control a vehicle. There is
controversy surrounding the long-term
effects of exposure to WBV and,
although excessive WBV has been
recorded from vehicles used in the
mining industry (13), there is no specific
South African legislation concerning
WBV. Several adverse health effects
have been reported in workers exposed
to vibration. These include lower back
pain, osteoarthritis of the hip, sciatic
pain, gastrointestinal disturbances and
dizziness. In females, effects on the
urogenital tract, including menstrual
disorders and spontaneous abortion have
been reported.

Poorly designed studies, the lack of
adequate controls and confounding
factors have precluded the attribution of
a definite syndrome or disease. Despite
this, there is a strong body of evidence
to suggest an association with lower
back pain (LBP) and WBV. However, a
dose-response relationship for WBV
and LBP has not been determined.

Practical advice to reduce WBV is
provided in the report, based on con-
sensus in the literature.

Testing of rock drills at the artificial stope.
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Practical guide for noise and
vibration control in the
mining industry
This guide (14) has two primary pur-
poses: to provide an intuitive ex-
planation of the physics of sound and
vibration, the concepts of propagation,
absorption, isolation and insulation, and
the methods of reduction that are
available to mining professionals, in an
easy to understand manner without
unnecessary use of mathematics; and to
suggest simple and reliable measures
which can be taken by the non-specialist
to reduce noise levels in the workplace.
These noise control measures are
focused on the mechanisms of noise
generation that are the fundamental
cause of the problem. These are often
vibration-related, and vibration re-
duction is therefore an important facet
of noise reduction in the workplace.
Each identified noise generation mech-
anism is illustrated using practical
examples of relevant noise control
measures taken from typical mining
equipment or activities.

The guide may also prove useful for
industries other than the mining industry,
as it addresses general principles.

Conclusion
The project resulted in the publication
of a booklet entitled “A Practical Guide
to Noise and Vibration Control in the
South African Industry” (14), as well as
a CD, comprising all outcomes of the
research conducted. The CD is also a
compilation of information, legislation
and best practice relevant to noise and
vibration, and provides links to other
relevant websites. The comprehensive
reports of the project components
summarized in this paper are available
on the CD. Please contact Dr James Ian
Phillips directly if you are interested in
acquiring the CD or the practical guide
to noise and vibration control.
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EU and ILO start
promoting global

asbestos ban
The European Commission, other EU
Institutions and International Labour
Organization are taking steps to
promote a global asbestos ban. About
40 countries have banned the use of
asbestos, but in several countries it is
still used e.g. in the contruction
industry.

The ILO estimates that 100,000
people die each year from work-related
asbestos exposure. “Asbestos is one of
the most, if not the most important
single factor causing work-related
fatalities, and is increasingly seen as
the major health policy challenge
worldwide”, comments Dr Jukka
Takala, Director of ILO’s SafeWork
Programme.”Rather than being solved,
the problem has been moved. In
transition and developing countries the
risk is now even higher than in the
established market economies and it is
certain that asbestos will prove to be a
health ‘time bomb’ in these countries
in 20 to 30 years’ time.” Read more
from ILO press release:

http://www.ilo.org/public/english/
bureau/inf/features/06/asbestos.htm
ILO Resolution concerning asbestos,
see page 69:

http://www.ilo.org/public/english/
standards/relm/ilc/ilc95/pdf/pr-20.pdf
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Introduction
Noise or unwanted sound is unpleasant,
interfering, and harmful. Safety and
comfort standards for environmental
noise have been established for many
European and American communities,
but unfortunately, there is little in-
formation on ambient noise levels in
Nigerian and African communities (1).
Environmental health authorities re-
commend hearing protection from noise
in situations where the time weighted
average (TWA) is equal to or greater
than 85dBA, and require protection
when the TWA is equal to or greater than
90dBA. (2)

Report of research findings
Recently, we surveyed the ambient noise
level on two streets in Ilorin, a small city
in central Nigeria. One of the two streets
is in a relatively affluent, low-density
residential area (Adewole), and the other
(Taiwo Road) is in a high-density
residential area in which low-level civil
servants and owners of small businesses
reside (1). The noise levels recorded in
Taiwo Road were similar to those
observed around iron and steel factories
in India (1,3); they exceeded the limit
of 50 dBA prescribed for residential
areas in Brazil (1,4). Even the lower
ambient noise levels recorded in
Adewole were far higher than 30 dBA
or less – the levels which had been
previously observed in Lagos, Nigeria,
more than 20 years ago – and in excess
of the 35 dBA (daytime) and 30 dBA
(nighttime) given as ideal limits for
residential areas in Germany and Brazil
(4–6). These measurement results
indicate a rise in environmental noise
levels in Nigerian urban centres (1).

Sources of noise
Although industrialization is a global
index of development, it is a mixed
blessing to mankind. While it enhances

the quality of life, it poses serious threats
to public health (2). Reports of the work
done in some industries in our en-
vironment show excessive exposure to
noise, sometimes in excess of 95dBA,
with the consequent high prevalence
(50–80%) of sensorineural hearing loss
(7–10). Apart from hearing loss, the
health hazards of excessive noise have
hardly been studied. The major social
principle underlying protection from
workplace noise is that an employee
should not have to risk injury to earn a
living (7).

The time profile of the noise level in
Taiwo Road was similar to time profiles
described for European cities (1, 11) and
suggests that vehicular traffic may be a
major component of environmental
noise in this area. Also, commercial food
grinding machines (Ptoho 1), usually
operated by women as a source of family
income, as well as commercial music

centres, both of which are often located
in residential areas, can produce noise
levels of 86–104 dBA (7,12,13). Ce-
lebrations and parties are also associated
with excessively loud music.

As a result of the irregular public
electric power supply in Nigeria, small-
scale businesses that would have been
essentially noiseless produce heavy
noise pollution from generators usually
located close to the road. In the same
vein, many households own electricity
generators of various sizes that produce
noise for several hours each day (7).
Centres of religious worship, which are
rapidly increasing in urban areas, have
become major sources of noise, with
loud speakers fitted outside and inside
them (7).

Effect of noise
The most widely known hazard of
exposure to excessive noise is sen-

Noise levels in Nigeria:

Health hazards and problems associated
with their control

Photo 1. Large commercial grinding machine for dry food materials such as cassava and yam
flour. Noise level = 86 dBA.

F.E Ologe
NIGERIA
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sorineural hearing loss. Noise is the
major avoidable cause of permanent
hearing impairment worldwide (2).
Exposure to excessive noise damages
the hair cells and the blood supply in
the cochlea, beginning at a frequency
around 4 KHz. The damage is initially
temporary, but with greater noise
exposure it becomes permanent. The
hearing loss and associated difficulties
with speech perception can affect an
individual’s safety and performance at
work, in the home and elsewhere (7).

In addition, research has demonstrated
that noise levels can greatly affect the
progression of sleep stages, as well as
the frequency of awakenings (14, 15).
Furthermore, the ability to solve prob-
lems, tolerate frustration, and cognitive
task performance decreases when
persons are exposed to noise (14, 15).
Noise intensity has been shown to
correlate with several measures of stress,
including tachycardia and annoyance
ratings (16). In fact, there may be
evidence that it reduces the rate of
wound healing (15).

Problems associated with
noise control
Africa, like many developing nations, is
encumbered with many basic problems
related to poverty and communicable
diseases. Thus scarce resources are
allocated first to these sectors requiring
emergency actions while noise, whose
deleterious effects are more insidious
and less noticeable, howbeit important,
has to wait.

Many employers see attempts at noise
mapping in industry and audiometric
screening of their workers as an
opportunity for worker’s unions to
foment trouble about working
conditions and compensations. In at
least two large factories we have been
subtly refused the opportunity to map
noise and to measure employees’
hearing levels. (7) Many of the heavy
machines are in poor condition or are
obsolete; hence they generate more
noise.

Developing countries, including
Nigeria, often lack effective legislation
against noise. Where these exist, they
are often poorly enforced and im-
plemented (2). The Federal Government
of Nigeria in 1988 established the
Federal Environmental Protection
Agency (FEPA). Federal Environmental
Protection Agency (Amendment)
Decree No 59 of 1992 requires FEPA to
establish environmental guidelines and
standards for the abatement and control
of all forms of pollution, including noise
(17). In addition, FEPA has been given

some enforcement powers, including the
right to inspect facilities and premises,
search locations, seize items, and the
right to arrest and to prosecute people
contravening any laws on environmental
standards (17). The effect of this agency
is yet to be fully felt in the field.

Recent research shows that Nigerians
are generally well aware of the hazard
of exposure to excessive noise (8, 10,
12, 13). But proper ear protective
devices – earplugs, earmuffs – are not
uniformly available to those who need
them. In our own experience, we have
seen individuals use cotton wool or
wraps of clothing to protect their ears.
Some women tie their headgear over
their ears (7, 10). In some instances,
damaged or lost ear protective devices
were not replaced (8). However, not all
workers who had the proper ear pro-
tective devices wore them regularly (8,
10).

Furthermore, individuals may not
have put all the efforts within their
means into controlling excessive noise.
One interesting scenario is the study on
operators of music recording/retail
centres (13). While the majority of the
respondents claim they were aware of
the link between loud music and hearing
loss, our findings at the time of data
collection indicated noise levels of
96±2.5dBA (13). It is easy to lower
music volume, and this is within control.
This dichotomy between knowledge and
practice is akin to the behaviour pattern
of smokers, and individuals who engage
in unprotected sexual activity with
multiple partners, thus reinforcing the
view that change of behaviour will
require more than occasional advice
(13).

As more work and enlightenment is
done in this field, coupled with effective
work by regulatory bodies, more success
with regard noise control can be ex-
pected, with the attendant improvement
in public health.
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Introduction
The tasks and nature of work have
changed during the last century in many
ways. One of these ongoing changes has
been the growing significance of speech
communication at work. During the 20th
century the amount of purely physical
work reduced, while the amount and
importance of information work grew.
(1). The increasing amount of speech
communication, speaking, and its
importance at work has raised new
concerns that occupational hygienists
and health care professionals need to
address.

Workplace acoustics and employers’
actions on noise reduction have not
always developed at the same pace as
the importance of verbal communi-
cation: need to speak and need to hear
speech in less than ideal conditions is
common at workplaces. In some pro-
fessions this development seems to have
led to a growing number of voice
disorders, while in other cases modern
communication equipment has been
taken into use. Communication tech-
nology has solved some problems, but
there are questions related to these
devices that require answers.

In addition to changing traditional
work environments, the development of
information and communication tech-
nology has created new kinds of
acoustical environments where the
communication sound itself is the source
of disturbance or even noise exposure.
For example, thousands of people in
Finland and millions worldwide work in
call-centres and open-plan offices, and
cellular phones are used at work and
outside work – most of us are exposed
to communication and entertainment, or
media noise, in most places and at all
ages.

Speech intensive work in low
noise environment
Teachers’ work in schools and day care
centres is communication intensive –

even so that one’s voice can be
characterized as his or her most im-
portant tool. The majority of the day care
centre teachers speak 30–50% of their
working time, and more than 40% of that
time with raised or loud voice (2).
Similar findings have been made in other
educational professions (3–5).

In the typical sense of the word, day
care centres and schools are not noisy
workplaces. The measured noise ex-
posure levels of day care centre teachers
have been moderate, around 75 dB, and
the risk of hearing loss is therefore not
substantial (2,6). Nevertheless, the
reported sound levels from 65 to 80 dB
are high, when considered as back-
ground noise levels for speech com-
munication (2,7). Speaking, as well as
speech reception, is disturbed in such
conditions.

Noise and excessive reverberation are
in the top three of the perceived prob-
lems in the work environment among the
day care centre teachers. Background

noise and reverberation are not an-
alogous, but they are related. Improving
the room acoustics or reducing the
reverberation by adding absorption will
also lower the background noise level.
The optimal amount of absorption
material in a classroom equals the
ceiling area, and it should be placed on
more than one surface of the room. It is
possible to achieve measurable and
subjectively perceivable improvements
with acoustical treatment: reduced
reverberation and, according to the user
comments, rooms where speaking is
easier than before. (2,8)

Even though long speaking time and
high speech level – which in turn is
related to background noise and poor
acoustics – seem to be significant risk
factors of vocal disorders, it is important
to notice that they are not the only
causes, and the improvement of
speaking environment by technical
measures is not enough. Vocal hygiene
education and speech therapy have also

Communication and noise

E. Airo
FINLAND

Figure 1.  Change in the relative amount of physical work and communication intensive
information work during the 20th century.
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been found to improve the voice quality
and to reduce the frequency of vocal
symptoms (9–12).

Communication in noisy
environments
Sometimes speech communication is
necessary in workplaces where high
background noise seriously degrades the
speech recognition or causes noise
exposure. Achieving required com-
munication quality and appropriate
hearing protection at the same time is
the main challenge in such conditions.
Various technical solutions are
available: hearing protectors with
communications capability, intercom
systems with insert earphones or head-
phones, and all these as wired and
wireless versions. Finding the right
solution may be as simple as choosing a
suitable hearing protector, but usually
several factors are to be considered: the
nature of work, noise type and level at
the workplace, user mobility and
comfort, as well as integration with
possibly existing hearing protection or
communication system need to be taken
into account.

The simple solution case could be, for
example, an industrial workplace where
the verbal communication is needed but
it is not an integral part of the work, and
those communicating are close to each
other. European standard EN 458
includes a guideline on appropriate
hearing protection level (Table 2). A
protected ear canal sound level of
greater than 85 dB leads to risk of
hearing loss, and a level of less than 70
dB leads to a sense of isolation and bars
communication. The majority of noise
exposures in industry are less than 95
dB, which means that, according to the
given recommendation, the most
effective hearing protectors are too
effective in most cases. This situation is
called overprotection, and addressing
the problem, a few manufacturers have
introduced hearing protection products
designed to allow some high frequency
sound through, which provides less
attenuation and more natural sound
perception, as well as ease of com-
munication. These hearing protectors
typically provide effective noise re-
duction of 15–20 dB, which is sufficient
for most workplace noise environments.

If more attenuation is actually needed,
or higher level of speech recognition and
long distance communication required,
communications radio hearing pro-
tectors that can be used as pairs or as
groups, and full-scale intercom systems
may be applicable solutions.

Radio and television broadcast pro-
duction work is an example of a complex
combination of communication needs
and high level noise. In a recent study,
the noise exposure of the production
personnel and the communications and
hearing protection devices they use were
evaluated (13).

The production teams and their
technical staff are exposed to a wide
range of noise levels during live pro-
ductions like concerts and sports events.
While the average noise exposure levels
are around 80–85 dB, the equivalent
sound level at some work positions
during an event may be as high as 100
dB. An intercom system is used for
communication, and their work per-
formance is highly dependent on the
system and its functionality. The com-
munications headsets are usually either
headphones or modified hearing pro-
tectors (earmuffs). Communication
volume level is user adjustable and
electronic level limiters are not typically
in use. Therefore, the communication is
a potential source of additional ex-
posure.

 The effect of the communication on
the noise exposure was studied by
measuring the actual sound pressure
level at the entrance of the ear using a
measurement method called Micro-
phone In Real Ear, or MIRE technique

(ISO 11904–1:2003). In this case the
measured sound level is a combination
of the external sound level attenuated
by the headset and the communication
sound.

The measured in-ear communication
volume levels against ambient noise
level for both types of headsets are
shown in Figure 2 and Table 3. The ear
canal sound pressure levels, and cal-
culated noise exposure levels, were
typically higher when earphones were
used than in case of earmuffs – even
when the outside sound levels were ap-
proximately equal. Logically, earmuffs
were used more often in events with high
noise levels, and headphones were rarely
used when the external noise level was
above 90 dB. The average daily noise
exposure levels of both types of headset
were less than 85 dB, but there were
exceeding values among both earmuff
and headphone users: the noise exposure
level of two earmuff users and seven
headphone users (total n=48) were
above the limit.

In this case the choice of headset type
was made at the beginning of each work
session. While it seems that, at most
times the experienced professionals
were able to choose the right kind of
headset, the number of too high sound
exposure levels among headphone users
indicates that misjudgements were also

Table 1.  Prevalence of functional and organic voice disorders among
day care centre personnel (n=262).

Type of voice disorder Prevalence (%)
Functional 21
Organic 29
  - laryngitis 19
  - nodules  6
  - minor changes 10

Table 2.  Appropriate hearing protector attenuation according to EN458.

Sound level inside Protector attenuation level
hearing protector (dB)

> 85 Insufficient
80–85 Acceptable
75–80 Optimal
70–75 Acceptable
<70 Overprotection

Headset L
EP,d,MIRE

range L
EP,d,ext

n
earmuff 73 53–92 85 29
headphone 81 64–96 83 19
all 76 53–96 84 48

Table 3.  Communications headset type and average daily personal sound
exposure levels calculated from ambient noise level (LEP,d,ext) and
communication sound level (LEP,d,MIRE).
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made. Thus, non-attenuating headsets
should only be used in definitely quiet
work environments, and if such a
possibility to select the protection level
is necessary, proper information about
each work situation’s noise level must
be made available.

Effective communications hearing
protectors provide enough attenuation
to ensure sufficient margin for proper
speech recognition in presence of high
noise levels. Approved communications
hearing protectors also have an elec-
tronic level limiter to keep the noise
exposure from communication signal at
acceptable level. In the most extreme
noise conditions double protection may
be necessary, which will typically
require custom solutions, as products
with communications capabilities may
not be readily available. Another case
where custom solutions are probably
needed is integration of new com-
munications devices, existing intercom
systems and hearing protection.

Modern work – new kind of
exposure
Call centres are modern workplaces with
special challenges related to room
acoustics and extensive use of com-
munication devices. In a way, they are a
combination of the previous examples:
work is communication intensive and
headphones are used for commu-
nication.  The environmental noise level
is usually low, the main source of
ambient background noise being dis-

tracting speech from other desks or
workstations.

Call centre operators have been
reported to suffer from several ailments
and problems: acoustical fatigue,
hyperacusis (collapsed tolerance to
sound stimuli), tinnitus, vocal disorders,
acoustic shock symptoms due to high
level transient signals, and, at times high
noise exposure (14–18). The prevalence
of the problems and their inter-relations
are yet not confirmed, and further
research is necessary.
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Figure 2. Relation of ambient sound pressure level (LAeq) and ear canal sound level inside the
headset of communications headphones (red) and earmuff (green) users.
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The Global Network of
WHO Collaborating Centres in

Occupational Health:
Work Plan 2006–2010 approved

The contents of the six Activity Areas were carefully and thoroughly discussed in the meeting.

The Global Network of WHO
Collaborating Centres in
Occupational Health held its

seventh meeting on 8–9 June 2006 in
Stresa, Italy, immediately before the
ICOH World Congress. The previous
meetings of the Network had been held
in 1992 in Moscow, in 1994 in Beijing,
in 1997 in Bogota, in 1999 in Helsinki,
in 2001 in Chiang Mai, and in 2003 in
Iguassu Falls. Of the 64 Collaborating
Centres, a total of 45 were represented
at this particular meeting. Professor
Marco Maroni and his co-workers did a
great job in organizing the meeting.

Only two weeks after the Meeting a
very sad message reached us: Professor
Marco Maroni had suddenly passed
away. The international occupational
health community lost a dedicated and
enthusiastic leader, and shares the grief
of his family and colleagues.

Work Plan 2006–2010
During 2001–2005, Network activities
were carried out through fifteen Task

Forces dealing with the topics of:
1. Guidelines
2. Intensive partnership in Africa
3. Child labour/adolescent workers
4. Elimination of silicosis
5. Health care workers
6. Health promotion
7. Psychosocial factors at work
8. Promotion of occupational safety

and health in small enterprises and
in the informal sector

9. Prevention of musculoskeletal
disorders

10. Preventive technology
11. Training programmes and modules
12. Internet resources and networks
13. National profiles and indicators
14. Economic evaluation of interven-

tions, and
15. Global burden of disease.

The six Activity Areas that will serve
as the basis for work during the next five
years are:
1. Global situation analysis
2. Evidence for action, and national

policies and action plans

3. Practical approaches to identify and
reduce occupational risks

4. Education, training, and technical
materials

5. Development and expansion of
occupational health services, and

6. Communication and networking.
During the two days, all the 120

people participating in the Network
meeting discussed, modified and ap-
proved the six Activity Area work plans,
two topics at a time. The idea is that the
projects carried out within the six
Activity Areas are regional, involve
several Collaborating Centres and
several countries, and produce practical
tools to improve working conditions and
workers’ health. Every participant had
the possibility to select his/her own topic
of participation as well as the project
proposal to which the institutions
committed themselves to contribute.

The work plan of the Network for
2006–2010 is accessible at: http://
www.who.int/occupational_health/
n e t w o r k / 2 0 0 6 c o m p e n d i u m / e n /
index.html

Global Plan of Action on
Workers’ Health
The Global Plan of Action was intro-
duced by Dr. Maria Neira, Director of
the Environment and Public Health
Division at WHO Headquarters. She
reminded the participants of the fact that
the target group of occupational health
encompasses half of the world’s popu-
lation. Poor working conditions result
in a high number of occupational
fatalities, accidents and injuries, as well
as occupational diseases. Over 2 million
deaths because of occupational acci-
dents, injuries and diseases and 160
million new cases of work-related
diseases a year are the toll that is paid
due to poor working conditions. Among
the challenges she mentioned was the
changing world of work, which means
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The Declaration ws signed by Dr. Max Lum (right), Mr. Kaj Elgstrand (signing), Dr. Eduardo
Algranti, Professor Harri Vainio (far back), Professor Sin-Eng Chia, Dr. Mary Ross, and
Professor Marco Maroni.

Congresses
ICOH 2009

29th International Congress
on Occupational Health

Cape Town, South Africa
22–27 March 2009

OCCUPATIONAL HEALTH: A Basic
Right at Work – An Asset to Society

Contact: ICOH 2009 Congress
P.O. Box 19063
Tygerberg
7505
Cape Town, South Africa
Fax:+27-21-933  2649
E-mail: admin@icoh2009.co.za
http://www.icoh2009.co.za

Environmental Fate, Effects and Public Health Implications

A conference organized by ANCAP in Collaboration with
SETAC  AFRICA Branch
16th-20th October 2006
Arusha, Tanzania

For further information please contact:
Prof. M.A. Kishimba, tel. +255 22 241 0244
E-mail: ancap@chem.udsm.ac.tz, kishimba@chem.udsm.ac.tz
Dr. C.A. Mgina, Tel. +255 22 241 0244, mgina@chem.udsm.ac.tz
Chemistry Department, University of Dar es Salaam, P.O. Box 35061
Dar es Salaam, Tanzania
ANCAP (The African Network for Chemical Analysis of Pesticides),
www.ancap.org
SETAC (The Society of Environmental Toxicology and Chemistry),
www.setac.org

that new exposures are introduced while
the old ones still remain. The weak
capacity of the public system,
inadequate focus on occupational health,
and social inequities were also
mentioned as major challenges for
occupational health and safety in the
years to come. Addressing the lack of
competent occupational health
personnel was given as a primary focal
point in forthcoming activities.
Migration, precarious work, and sectors
and occupations involving a high risk
all call for special attention. In addition,
Dr. Neira pointed out that children and
elderly are among the most vulnerable
groups in need of special attention.

As principles for global action, Dr.
Neira listed the following: All workers
have the right to safe and decent work;
the workplace can be used as a setting
for promoting health and safety;
workers’ health requires a coordinated
response; and workers’ health can be
addressed through non-health agendas
as well as through health agendas.

These global action principles all call
for our joint efforts.

Declaration on Workers’
Health
A Declaration on Workers’ Health was
compiled in order to emphasize the
importance of occupational health and
safety on the agenda of WHO and all

Member Countries. The Declaration was
signed by the Advisory Committee of the
Global Network of WHO Collaborating
Centres in Occupational Health. The
institutions represented in the Global
Advisory Committee are: US NIOSH;
the National Institute for Working Life,
Sweden; the Finnish Institute of
Occupational Health; the Institute for
Pesticide Safety and Health Risk
Prevention, Italy; the National Institute
of Occupational Health, South Africa;

the National University of Singapore;
and FUNDACENTRO, Brazil.

The Declaration is accessible at: http:/
/www.who.int/occupational_health/
Declarwh.pdf.

Suvi Lehtinen
Finnish Institute of Occupational
Health
Topeliuksenkatu 41 a A
FI-00250 Helsinki, Finland
suvi.lehtinen@ttl.fi
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Introduction
Occupational hygiene is de-
f ined by CCH Commerce
Clearing House (1) “as the
detection, evaluation and
control of either physical or
toxic stresses in the working
environment, which may have
adverse effects on employee
health and well-being. It aims
to prevent adverse effects
occurring, both in the short
and long terms”. Develop-
ment brings many benefits,
including improved health
and better quality of life.
However, all the required
activities of production,
manufacture, and storage entail varied
levels of hazards; this is especially the
result of globalization in the case of
chemicals, as some of those on the
market are very toxic. In order to ensure
economic, social and sustainable
development, such damaging agents and
factors need to be avoided and
controlled. This is the ultimate goal of
occupational hygiene.

Unexpected disasters that have oc-
curred around the world illustrate that
it would be prudent to have data and
back-up information, which can provide
guidance when the need arises. Occu-
pational hygiene data can be of great use
in such circumstances. This paper
discusses some of the uses of exposure
data as applied in workplaces.

Disaster preparedness and
mitigation
Several large-scale disasters have
occurred in different countries, causing
massive death, injury and loss of
property. Some of them, such as Bhopal,
Seveso, Piper Alpha, and Chernobyl,
among others, are still fresh in our
memories. The existence and avai-
lability of occupational hygienic data
will make it possible for an organization

to envisage such events and will prompt
the organization to consider how to
prevent a potential disaster. If the
organization has such data, rescue
missions and corrective mitigation
measures can be executed safely, even
though at times a combination or
synergistic effects may occur if the
workplace houses various types of
chemicals having a varied degree of
toxicity.

Guidance for preventive and
control strategy
In practice, occupational hygienic data
play a pivotal role when a preventive and
control strategy is designed for the
workplace. A good example is ionizing
radiation; the harmfulness of the source
of radiation cannot be determined since
it can be neither seen nor felt. But the
use of personal dosimeters, such as a
film badge, makes it possible to gain
insight into the levels of radiation dose
to which the worker is exposed. The
information obtained on the basis of
hygienic data, in the form of the
absorbed dose, prompts an organization
to design a suitable preventive or control
strategy. As quoted in John Hipkin et
al. (2) the International Commission on

Radiological Protection
(ICRP) recommen-dation has
been endorsed by the National
Radiological Protection Board
(NRPB) for use within the UK.

Consumer safety and
industrial image
In the foods industry, occu-
pational hygienic data – e.g.
data on the health of food
handlers at specified intervals
of time – is vital. In most
countries, food handlers
undergo medical examination,
when they are checked for,
among others, typhoid fever
and TB; in developing

countries workers may also be sent for
cholera swabs during emergencies
involving a cholera outbreak. The
medical results obtained will entitle
workers found to be medically fit to
handle foodstuffs in the industry. Testing
therefore protects the consumer of the
products against infection. This is
corroborated by Harrington et al. (3)
who point out in their book that
occupational health services in the foods
industry are responsible for ensuring
that workers are free from infection after
returning to work after a spell of
diarrhoea and vomiting. Current
technology in the foods industry
advocates for Hazard Analysis Critical
Control Point (HACCP) systems
whereby medical examination/health
checks is the core sustaining consumer
safety and industrial image.

Specific and local exhaust
ventilation (LEV)
The placement of hoods in local exhaust
ventilation (LEV) is influenced by the
sizes and dynamics of dust, the rotation
speed of the fan in LEV and the cleaning
of dust/chemicals. These are determined
when exposure data are measured in
accordance with Sampara (4).

Data on occupational hygienic exposure
in assessment and management of

workplace hazards
J.A. Hanshi, R. Asia
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Once a contaminant or a process is
deemed to be under control, it is
necessary to ensure the continued
performance of the system. This can be
carried out either by measurement of the
contaminant or by direct assessment of
the process itself. This measurement
may range from simple, instantaneous,
or specific leak detection to a part of
monitoring and maintenance
programme or even to full examination
and testing of the LEV system. “It is sad
to reflect that many industrial ventilation
systems designed to reduce risk of
exposure to substance hazardous to
health do not achieve their objective
because of poor design or bad
maintenance” (5).

Hygiene data assist in verifying the
efficiency of control measures – for
instance, the effectiveness of LEV in
capturing hazardous pollutants.
Ineffectiveness due to faulty design,
faulty installation or faulty maintenance
can be detected by use of various
methods, such as pressure measurement,
airflow measurements, dust lamp
studies, air sampling and filter integrity
test.  For instance, according to Sadhra
and Gardiner (6), air flow measurements
will reveal volume flow and transport
velocity, which are vital for the proper
functioning and integrity of LEV.

Selection of personal
protective equipment
Occupational hygienic data will enable
the employer to make an informed
choice on what type of protective
equipments to purchase for his/her
employees. Hygienic data as indicated
by the nominal protection factor (NPF)
will reveal the effectiveness of such
equipments. Measuring levels of
airborne contaminants in the breathing
zone of the worker when a face mask is
worn will enable the health specialist to
give verdict as to the effectiveness of
such protective gear and will eventually
lead to well-thought conclusive
suggestion on an alternative gear that
would provide an acceptable protection
level for the exposed worker. According
to Kaufman and Hastings (7),
“protection afforded by respirators filter
depends on many factors”; they cited an
example, such as the residence time to
enable filter media to extract noxious
fume from air stream. In addition, they
mentioned the relationship between
filter efficiency and inspiratory air
velocity, which determines the
effectiveness of a respirator.

Another example concerns protective
gloves; nickel salt is able to penetrate
rubber gloves but not polyvinyl chloride

gloves. Likewise, X-ray or gamma rays
can be stopped by lead material if the
workers are to be protected from
ionizing radiation. That is why exposed
workers are provided with lead-lined
aprons during the working period.

Epidemiological studies
Before the inception and use of
occupational hygienic data, it was often
diff icult to establish dose-effect
relationships without using precise,
accurate measurement equipments/
reagents for both airborne contaminants
and biological monitoring as well as a
biological effect monitoring system.
These approaches were made possible
by analytical epidemiology. For
instance, in case–control studies, one
can locate persons with gliomas in the
central nervous system (cases) in
relation to particular exposure, such as
lead compounds, and compare these
subjects to a control group of persons
without the disease. This type of
information will be helpful to an
epidemiologist, who may require data
on the dose level and knowledge on the
route of internal input able to elicit
effects among exposed workers. (9) In
addition, according to Harrington JM et
al, (3), “Specialist registers such as those
for workers with mesothelioma or
exposed to ionizing radiation have a
special and useful place in studies”.
They went further, describing how a
Nordic country that has consistent data
is able to undertake successful
epidemiological studies.

Conclusion
Occupational hygienists and researchers
have been stymied in their efforts to
develop reliable occupational hygiene
data in workplace. Besides the common
problems of identifying and measuring
exposure to a substance in the
workplace, there are problems
associated with the logistics of worksites
and the available technology. Because
each worker moves about a site, the
worker’s position in relation to the
exposure sources may change
constantly. At some level a worker may
be directly exposed while using
hazardous substances, but at other times
the worker may be exposed to another
substance as a bystander away from the
source of pollutant. It is thus difficult to
anticipate all the substances and degrees
of exposure a worker will encounter on
a given day. Use of the 8-hour time
weighted average, while measuring
exposure to a substance, may not tell the
whole story about the health effects in
the workplace. However, a brief high

level of exposure may have different and
significant health effects as compared to
longer term, low level exposure. It is
therefore advisable to take the necessary
precautions when occupational hygienic
data are interpreted, in order to rule out
bias and the use of defective or
unreliable equipment. It is also worth
noting that most employers do not pay
attention to contaminants outside the
boundaries of the workplace;
environmental measurements may
therefore be considered non-essential
data and an unnecessary budget burden.
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The International
Commission on
Occupational Health,

ICOH, celebrated its 100-year
anniversary on 11–16 June
2006 in Milan, Italy. The place
of the current Congress was the
birthplace of the Commission
a hundred years ago.

The International Commis-
sion on Occupational Health
was founded in 1906 after the
opening of the Simplon tunnel
between France and Italy.
During the construction of the
tunnel, a high number of
workers lost their lives due to
occupational injuries but es-
pecially due to diseases caused
by the poor living conditions
in which they lived. A total of
10,000 lives were lost during
the tunnel work.

The occupational health and
safety experts of the time decided that
this should never recur, and founded the
Permanent Commission – International
Association on Occupational Health,
which preceded the current International
Commission on Occupational Health.

The Italian Organizers of the
ICOH2006 Congress, Professor Vito
Foa, Professor Pier-Alberto Bertazzi
and Professor Marco Maroni, just to
mention a few of the persons who
contributed to the organization and
arrangements of the Congress, did an
excellent job, and the Congress was a
huge success, which will be remembered
by all participants.

Centennial Session
On Tuesday 13 June, the actual birthday
of ICOH, a Centennial Plenary was

organized where several Awards were
granted. A total of three Centennial
Awards were given, one to the Clinica
del Lavoro Institute which has been the
home of ICOH for the last century and
will continue to be so in the future.
Professor Pier-Alberto Bertazzi re-
ceived this Award. The other two Awards
were granted to Professor Sven
Hernberg who has served two terms as
member of the ICOH Board, two terms
as Vice-President and two terms as
President of ICOH, and to Professor
Jerry Jeyaratnam who served twelve
years as ICOH Secretary-General from
1989 to the year 2000.

Distinguished Awards were granted to
the previous Presidents of ICOH, to
previous Presidents of ICOH Con-
gresses, as well as Professor Moccaldi

of ISPESL. ISPESL has been
most generous in providing
facilities and resources to the
ICOH Secretariat.

Also a Centennial Dec-
laration of ICOH was signed
(see: www.icohweb.org).

African Session on
Occupational Health
and Safety
The African Session was
organized with the help of
financial support from the US
National Institute for Occu-
pational Safety and Health.
Professor Bonnie Rogers was
the key player in ensuring the
funding. The ICOH Scientific
Committee on Occupational
Health and Development,
who organized this Session,
expresses its heartfelt thanks

to both the US NIOSH and Professor
Rogers for the financial support without
which the organization of this Session
would not have been possible.

The Session contained four papers,
one on the need for organizing occu-
pational health services for health care
workers in one province in South Africa,
another on the survey on working
conditions of health care workers in
Ghana, the third one on OSH regulations
in Kenya, and the fourth one on pre-
vention of asbestos hazards in Mauritius.

Mr. Andy Beke from South Africa
described in his paper the need for
occupational health services of the
health care personnel in one of the
provinces in South Africa. He concluded
that despite a favourable legislative
environment, several obstacles re-
mained, preventing the health care

ICOH2006:
Centennial celebrations, high-level

scientific sessions and an abundance of
practical information

Photo by S. Lehtinen
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personnel having access to occupational
health services.

The paper of Dr. Edith Clarke was
presented by Dr. Kofi Sutherland from
Ghana. It dealt with the working con-
ditions of health care personnel, and the
ways for improving working conditions
and thereby reducing exposures.

Mr. Stanley Mbatha from Kenya
reported that the occupational safety and
health regulations have improved the
social dialogue as well as awareness on
occupational safety and health within the
country. However, several challenges
still remain. He claimed that the com-
mitment of the Government to putting
occupational safety and health higher on
the national agenda is of utmost
importance.

Mr. Y. Cheddy from Maurítius de-
scribed the activities that have been
undertaken in Mauritius in order to ban
all new use of asbestos, and thus in the
longer run to eliminate exposure to
asbestos. He also described the need to
protect the workers from exposure to
asbestos in demolition and dismantling
existing structures and buildings.

All the presentations provoked lively
discussion.

In addition to the four papers pre-
sented in the Session, two more were
planned. Due to commitments to the
coinciding International Labour
Conference, held during the same week
in Geneva, both Mr. Franklin Muchiri
of the ILO and Mr. Hamis I. Kitumbo
of the Tanzanian OSHA could not attend
the ICOH Session.

The aim is to publish all the six papers

in the forthcoming issues of the African
Newsletter in order to also allow the
exchange of information to those who
were not in a position to attend the ICOH
Congress and the African Session in
particular.

ICOH issues
Mr. Franklin Muchiri was elected to the
ICOH Board for the tenure 2006–2008.
Ms. Jennifer Serfontein of South Africa
will also continue a second tenure in the
ICOH Board.

The next ICOH World Congress on

22–27 March 2009 ‘Occupational
Health: A Basic Right at Work – an Asset
to Society’ will be organized in Cape
Town in South Africa.

Suvi Lehtinen
Finnish Institute of Occupational
Health
Topeliuksenkatu 41 a A
FI-00250  Helsinki
Finland
suvi.lehtinen@ttl.fi

The African Session gathered a total of 20 interested participants.

The presentations raised a lot of interest and several questions to the presenters.
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The theme of this 100-year jubilee
conference was “Renewing a
century of commitment to a

healthy, safe and productive life”,
thereby emphasizing its dedication to
responding to the challenges of a new
century. The theme was reflected in
many sessions and presentations, thus
clearly spurring forward action to
promote working conditions, risk
assessment and improvement of
workers’ health and wellbeing.

It was pointed out in several plenary
sessions that noise poses one of the
most severe threats to workers’ health
even though definite progress has been
realized, especially in industrialized
countries. Despite this, however, much
remains to be done in order to raise
occupational health and safety efforts
to the level required to ensure safety. The
role of networking and of international
co-operation in all safety work was
stressed.

A good example was the special
session organized on “Risk of hearing
loss from noise and chemicals”.

The issue is very topical, as combined
exposure to noise and ototoxic chem-
icals has to be taken into account in the
new European Noise Directive. More
than 750 chemicals belong to this group.
The most important and most commonly
used chemicals falling into this group
are styrene, toluene, xylene, N-hexane,
carbon disulfide and their mixtures.

A “NoiseChem” study on this topic
was carried out as a European project
in order to give practical guidelines that
can be applied at places of work. The
interactions between noise and chem-
icals were clearly established. It was also
demonstrated that some other envi-

ronmental and individual factors have
at least an additive, if not a potentiating,
effect on hearing. Also emphasized was
the role of impulse noise, which was
suspected to be very hazardous together
with solvents.

To summarize this session, we can
conclude that occupational exposure to
organic solvents is associated with an
increased probability of developing
hearing loss. It was also revealed that
combined exposure to noise and organic
solvents is associated with a sub-
stantially higher risk of hearing loss than
isolated exposure to either of these
factors. Moreover, it was shown that
there is a relationship between the
concentration of organic solvents and
hearing threshold shifts, especially at
high frequencies.

Based on the “NoiseChem” findings,
we can also conclude that the current
national occupational exposure limit

(OEL) values for solvents do not
account for possible solvent ototoxicity
and perhaps do not provide sufficient
protection for exposed populations. In
working to solve the problem, we will
need a new global “NoiseChem”
policy. The content of such a policy
proposal could be:
• To acknowledge that hearing may be

affected by chemical exposure
• To consider the ototoxicity of chem-

icals to be a hazard and the combined
exposure of such chemicals with
noise to be a still greater hazard

• To review the guidelines on per-
missible levels for each agent in the
presence of the others, taking into
account that synergistic effects
within current limits may occur

• To stress the importance of hearing
conservation in the case of exposure
to any of the chemicals concerned

• To consider alternative protection
measures whenever possible.

Moreover it was proposed that
exposure to pesticides and fumigants
can also pose a risk for hearing and that
the effects of chemicals on balance can
be an early indication of neurotoxicity.

Jukka Starck
Finnish Institute of Occupational
Health
Topeliuksenkatu 41 a A
FI-00250 Helsinki
FINLAND

ICOH 2006

Milan, Italy, 11–16 June 2006

Observations on the ICOH sessions
dealing with noise
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