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MAIN MESSAGE

Doctors can contribute to prevention by 

reporting patients exposed to hazardous 

noise at work causing possible work-

related hearing loss.

Current reporting practice fails to suffi-

ciently capture work-related hearing loss 

in women and younger employees, as well 

as employees in workplaces that have no 

access to occupational health services.
BACKGROUND Noise-induced hearing loss is the diagnosis that is most frequently reported 
to the Norwegian Labour Inspection Authority. The objective of this study was to describe the 
doctors’ reports on noise-induced hearing loss and assess the quality of the information.

MATERIAL AND METHOD The study is based on reports to the Labour Inspection Authority 
for the years 2005 – 09. We grouped the reporting incidence according to industry, gender 
and age on the basis of Statistics Norway’s employment statistics. The reports were com-
pared to data from Statistics Norway’s living conditions survey from 2009.

RESULTS A total of 7 888 reports had been submitted in the study period (2005 – 2009), 96  % of 
which concerned men. The annual reporting incidence amounted to 66 per 100 000 employees; 
six and 120 for women and men respectively. The reporting incidence was highest in the age 
group 55 – 74 years and for the construction and manufacturing industries. Altogether 52  % of 
the reports pertained to employees who were no longer working in the enterprise where they 
had been exposed to noise. The proportion of reports pertaining to employees aged under 
40 years was lower than the corresponding proportion of those who reported work-related 
hearing loss in Statistics Norway’s living conditions survey from 2009. Occupational health 
physicians submitted 85  % of the reports.

INTERPRETATION Of those exposed to noise, only a small proportion of women, younger 
employees and employees in enterprises with no access to occupational health services are 
captured by the reporting system. The same may apply to employees in industries such as 
transport and retail trade, but this will require further investigation.

Hearing loss caused by noise in the insurance companies. The private insurance

workplace reduces the quality of life of
those affected and increases the risk of occu-
pational injuries, since it may reduce the
employee’s alertness (1, 2). It has been esti-
mated that in the EU, approximately 13 mil-
lion employees suffer from hearing loss
because of exposure to noise in the
workplace (3). The Nord-Trøndelag Health
Study (HUNT) showed a moderate associa-
tion between hearing loss and exposure to
noise in occupations such as construction,
carpentering and mining (4).

In the Oslo Health Study (HUBRO),
altogether 28  % of the gainfully employed
30-, 40- and 50-year-olds with a self-repor-
ted hearing loss believed that it may have
been caused by the conditions at their
workplace (5). In Statistics Norway’s living
conditions survey from 2009, a total of 14  %
of all gainfully employed men and 7  % of all
gainfully employed women reported that
they were exposed to loud noise for one-
quarter of their working hours or more (6).
Loud noise was defined as noise that made it
necessary to stand very close and shout in
order to be heard.

In Norway, there are two compensation
schemes for occupational injury or disease.
One is a governmental scheme under the
national insurance system and is adminis-
tered by the Norwegian Labour and Welfare
Agency (NAV). The other is based on the
enterprises’ mandatory insurance of its
employees and is administered by private
covers also future loss of income and will
therefore tend to pay out a larger amount than
the national insurance system, and the criteria
for approval of a case as an occupational
injury/disease are somewhat less restrictive.

NAV no longer publishes figures on the
number of occupational injuries and disea-
ses that they approve. According to second-
ary sources, in the period 2004 – 07 they
approved on average 347 cases per year of
«diseases of the ear and mastoid process»
(ICD-10 H60-H95), whereof 11 cases per-
tained to women (7). These are primarily
cases of noise-induced hearing loss. Each
year, compensation for permanent injury
(0.07 G annually), which assumes a dis-
ability degree of at least 15  %, is granted to
approximately 50 people. A bilateral loss of
40 dB with a well-adapted hearing aid will
be equivalent to a disability degree of only
10  % in NAV’s disability table according to
the regulations for compensation for perma-
nent injury after an occupational accident.

According to Finance Norway, altogether
117 cases of hearing loss with a claim for
compensation were reported in the period
2002 – 2009. A total of NOK 41.9 million
was paid in compensation for these cases
(8). The real number of employees who suf-
fer from reduced quality of life as a result of
hearing loss is likely to be far higher than
indicated by the figures from NAV and
Finance Norway, as is the case for other
occupational diseases (9, 10). There is also a
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lack of awareness among employees and
doctors with regard to the fact that claims to
occupational injury benefit and private insu-
rance must be put forward by the employees
themselves (9, 10).

According to Section 5-3 of the Working
Environment Act, doctors must report to the
Labour Inspection Authority all cases of
hearing loss that they believe to have been
caused by exposure to noise at work. This
obligation to report applies to all diseases
that may have been caused by working con-
ditions, and in practice provides an opportu-
nity to inform the inspectorate about patients
whose working conditions are harmful. The
report provides information on risks attri-
buted to the working environment and
serves as basis for sentinel surveillance (11).

When the permissible noise levels in the
working environment were defined in 1978,
the experts believed that the upper limit had
to be 80 dB in order to prevent hearing loss.
For economic reasons, however, the limit was
set at 85 dB (12). Hearing tests should be
undertaken to detect early signs of hearing
loss in those exposed to hazardous noise
levels ranging from 80 dB to 85 dB. In other
words, the objective of such tests in the
enterprises is to provide a basis for secondary
prevention, for example by relocating vulner-
able individuals. At the same time, in enter-
prises where there is a need for hearing tests
of the employees, systematic efforts must be
made in terms of primary prevention in the
form of a reduction in the noise levels or the
period of employee exposure to noise (Regu-
lations on action and threshold values).

The objective of this study was to describe
the doctors’ reports to the Labour Inspection
Authority concerning noise-induced hearing
loss and to assess the quality of the infor-
mation that this reporting system provides to
the inspectorate.

Material and method
This study is based on data that includes the
registrations of doctors’ reports in the Labour
Inspection Authority’s incident-based regis-
try of work-related related diseases (RAS).
The registry shall be used for purposes of pre-
vention of work-related health problems and
has been described in more detail in another
article (11).

This registry contains information on dia-
gnoses, relevant exposure factors, period of
exposure and on whether the patient is still
working in the enterprise where the
exposure occurred. Moreover, there is infor-
mation on the patient’s age, gender and
occupation and the professional designation
of the reporting doctor (occupational health
physician, hospital doctor, general practi-
tioner etc.). The diagnosis and occupation
are coded by the Labour Inspection Autho-

rity in accordance with the information that
the doctor has provided in the report. Dia-
gnoses are coded according to ICD-10,
while occupations are coded according to
the Norwegian Standard Classification of
Occupations (STYRK). The registry inclu-
des the name and address of the enterprise as
provided in the doctor’s report. The organi-
sation number and industry code are retrie-
ved from the Central Coordinating Register
for Legal Entities. The industry code follows
the Norwegian Standard Industrial Classifi-
cation (NACE).

Our study population includes all reports
submitted in the period 2005 – 2009 with the
ICD-10 diagnoses H 83.3 (noise effects on
inner ear) and H 93.1 (tinnitus) in employees
in land-based enterprises. The reporting inci-
dence (reports per 100 000 employees) was
estimated with the aid of employment data
retrieved from Statistics Norway.

For example, the reporting incidence in
the construction industry was estimated on
the basis of the average annual number of
reports over the five-year period (n = 303)
and the average annual number of employees
in the industry during the same period
(n = 175 701) in the following manner:

303 · 100 000/175 701 = 172

The Agency for National Surveillance of
Working Environment and Occupational

Health (NOA) provided data on self-repor-
ted hearing loss in employees based on Sta-
tistics Norway’s living conditions survey
from 2009. Statistical analyses were perfor-
med in Microsoft Excel 2007.

Results
In the five-year period 2005 – 2009, the
Labour Inspection Authority received a total
of 7 888 reports on hearing loss (ICD-10
H 83.3 and H 93.1).Tinnitus (ICD-10
H 93.1) was the main diagnosis in 2  % of
these reports (n = 158) . The average annual
number of reports was 1 577, ranging from
1 453 to 1 697. Altogether 96  % of the
reports concerned men, and 52  % concerned
patients who were no longer working in the
enterprise where they may have been inflic-
ted with this hearing loss. Occupational
health physicians accounted for the majority
of the reports (85  %). In a few instances the
report had been submitted by a hospital doc-
tor (7  %) or other doctors, such as municipal
medical officers and general practitioners
(8  %). The total reporting incidence was
66 per 100 000 employees per year in this
period; six and 120 for women and men
respectively.

Figure 1 shows the reporting incidence by
age groups. The reporting incidence (occur-
rence of new report per 100 000 employees
per year) was highest in the age group
55 – 74 years, while the majority of the

Figure 1  Work-related hearing loss reported to the Labour Inspection Authority in the period 2005 – 09. Repor-
ting incidence per 100 000 employees per year, by age group
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Table 1  Work-related hearing loss reported to the Labour Inspection Authority in the period 
2005 – 09. Average number per year and reporting incidence per 100 000 employees per year 
in the ten industries that had the highest number of reports during the period

Industry
Average number 

per year (%)
Reporting incidence 

per 100 000 employees

Mining and extraction 31   (2) 710

Manufacturing 588  (37) 223

Electricity, gas, steam and hot water supply 32   (2) 215

Construction 303  (19) 172

Public administration, defence, public benefits 
administration1 98   (6)  64

Transport and storage 119   (8)  62

Agriculture, forestry and fishery 31   (2)  39

Retail trade, automotive repair 91   (6)  25

Education 37   (2)  19

Business services 25   (2)  14

All industries 1 577 (100)  66

1 Most of the reports came from the Armed Forces 

Figure 2  Work-related hearing loss reported to the Labour Inspection Authority in the period 2005 – 09. Pro-
portion (%) of the reports that concerned employees under 40 years in the five industries with the highest num-
ber of reports, compared to the corresponding proportion that reported to suffer from work-related hearing loss 
in Statistics Norway’s living conditions survey in 2009
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reports (n = 689) concerned the age group
40 – 54 years. For the age groups 16 – 24
years, 25 – 39 years and 55 – 74 years, there
were 31, 234 and 624 reports respectively.

Table 1 shows the distribution of reports
by industry. If we exclude mining and
extraction and electricity, gas, steam and
hot-water supply because the incidence has
been estimated on the basis of only very few
reports, the highest reporting incidence was
found in the manufacturing and construction
industries, with 223 and 172 per 100 000
employees respectively. These two indus-
tries also accounted for the highest number
of reports.

Figure 2 shows the proportion of reports
pertaining to employees younger than 40
years in the five industry groups with the
highest number of reports. The figure also
shows the corresponding proportion of all
employees who reported work-related hearing
loss in Statistics Norway’s living conditions
survey for 2009.

Figure 3 shows the ten occupations that
had the highest number of reports.

Discussion
In the period 2005 – 2009, the Labour
Inspection Authority received a total of
7 888 reports on work-related hearing loss.
Altogether 40  % of these reports concerned
employees older than 55 years. This is fairly
consistent with a corresponding study from
the Norwegian continental shelf (petroleum
installations), in which 44  % of the reports
pertained to employees older than 55 years
(13). Hearing loss develops over time, and
will not always manifest itself until additio-
nal age-related changes develop in parallel.
The relative attribution of ageing and occu-
pation to hearing loss is difficult to evaluate
(14). Changes in industrial structure, techno-
logical development and better primary pre-
vention over the last 20 – 30 years may have
reduced the risk of work-related hearing loss.

Only 4  % of the reports concerned women.
This corresponds poorly with the gender dis-
tribution in terms of exposure to noise in Nor-
wegian working life. Noise exposure and
hearing loss in women employees have been
described as an underestimated problem also
in the EU (15). A Belgian study showed that
while the proportion of women who were
exposed to noise in the workplace was half
that of men, only 1  % of all cases of hearing
loss that were recognised as an occupational
injury included women (16).

The situation in Norway is identical.
According to Statistics Norway’s living
conditions survey from 2009, half as many
women as men (7  % vs 14  %) were exposed
to loud noise at work, and nearly half as
many women as men (2  % vs 5  %) reported
to suffer from work-related hearing loss. (6).
Tidsskr Nor Legeforen nr. 20, 2014; 134
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our Inspection Authority in the period 2005 – 09. Num-
ber of reports
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BOX 1

Whispered voice test 

for a simple hearing test (21)

•   The doctor stands at an arm’s length 
(0.6 m) behind the seated patient and 
whispers a combination of numbers and 
letters (e.g. 4-k-2). The patient is then 
asked to repeat the sequence.

•   The doctor should quietly exhale before 
whispering to ensure as quiet a voice as 
possible.

•   If the patient answers correctly, his/her 
hearing is deemed normal. If the patient 
gives a wrong answer, the test is repeated 
with another combination of numbers and 
letters.

•   The patient’s hearing is deemed normal 
if at least three of six possible numbers 
or letters are repeated correctly.

•   The doctor must stand behind the patient 
to prevent lip-reading.

•   Each ear is tested individually, starting 
with the ear with better hearing. The 
patient blocks the other ear by occluding 
the auditory canal with a finger and rub-
bing the tragus in a circular motion. The 
other ear is assessed similarly with a 
different combination of numbers and 
letters.
However, no women were granted compen-
sation from NAV for permanent occupatio-
nal injury because of hearing loss in the
period 2004 – 2007 (7). Our study shows that
the doctors’ report to the Labour Inspection
Authority fails to capture work-related
hearing loss in women.

Only 2  % of the reports concerned tinnitus
(ICD-10 H 93.1). Similarly, a low propor-
tion of tinnitus was found in a Finnish study
where work-related tinnitus was not repor-
ted when hearing loss was also present (17).
Tinnitus was mentioned in no more than 4  %
of the reports on work-related hearing loss,
while it was evident in nearly 90  % of the
cases (17). For many, tinnitus is a serious
consequence of exposure to noise, but the
problem largely fails to appear in the reports
to the Labour Inspection Authority.

The distribution of the reports by industry
largely accords with known facts on
exposure to noise and hearing loss in Nor-
wegian working life. Three of the four
industries that had the highest reporting
incidence for hearing loss in this study
(mining, manufacturing and construction)
also had the highest proportion of employees
who were exposed to noise (20 – 25  %) accor-
ding to Statistics Norway’s living conditions
survey from 2009 (6). In the HUNT studies,
the prevalence of age-adjusted hearing loss
was highest in occupations that are common
in these three industries (4). The ten occupa-
tions with the highest number of reports
(Figure 3) in our material largely correspond
to those occupations in which the highest
number of cases of work-related hearing loss
was reported in the 2009 living conditions
survey, and also to those occupations in
which the HUNT studies detected the largest
average hearing loss (4, 6).

For the primary industries, however, the
proportion and reporting incidence are both
low in our material, despite the fact that the
exposure to noise may be considerable. In
Statistics Norway’s living conditions survey
for 2009, altogether 12  % of employees in
agriculture and aquaculture reported to suf-
fer from work-related hearing loss, compa-
red to 4  % of all employees (6). The primary
industries include agriculture, forestry and
fishery, but in our study agriculture accounts
for 75  % (n = 155) of the reports. An occu-
pational health service is not mandatory for
agriculture, pursuant to the Working Envi-
ronment Act. A voluntary scheme for this
industry (the HSE service for agriculture)
covers no more than approximately 12 000
of the total of 50 000 agricultural enter-
prises. In agriculture, a large proportion of
workers are self-employed people who are
not automatically included in public occupa-
tional injury benefit and insurance schemes.
They thus stand to gain no financial benefit
Tidsskr Nor Legeforen nr. 20, 2014; 134
from being diagnosed with work-related
hearing loss, and this most likely explains
the low reporting incidence.

We also compared the age distribution of
those reported by industry with the age
distribution of self-reported work-related
hearing loss in the 2009 living conditions
survey (6). Figure 2 shows that the propor-
tion of those under 40 years who report to
suffer from work-related hearing loss in the
living conditions survey is for the most part
higher than the corresponding proportion in
the reports submitted to the Labour Inspec-
tion Authority. This difference varies by
industry. It is smaller in the construction
industry (23  % vs 20  %) than in the transport
sector (22  % vs 11  %) and retail trade (43  %
vs 22  %).

The age distribution of those reported by
industry may indicate that the follow-up in
the form of hearing tests for younger
employees exposed to noise is less effective
in the transport sector and retail trade than in
the construction industry. A large proportion
of the employees in retail trade are women,
and only parts of this industry are obligated to
provide occupational health services. These
are two issues that according to our observa-
tions reduce the likelihood of hearing loss
being captured by the system of reporting to
the Labour Inspection Authority.

In the construction industry the preva-
lence of hearing loss in young employees
may also be greater than is indicated by the

Figure 3  Work-related hearing loss reported to the Lab
ber of cases in the ten occupations with the highest num
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reporting incidence in this study. In a ques-
tionnaire survey undertaken by IRIS (Inter-
national Research Institute of Stavanger)
among 456 employees in this industry with
an average age of 34 years, altogether 29  %
reported reduced hearing because of
exposure in the workplace (18). A number
of international studies indicate that young
employees in exposed industries such as
construction have measurable hearing loss
that requires early detection and preventive
intervention (14, 19).

Primary prevention on the basis of the doc-
tor’s report to the Labour Inspection Autho-
rity can be undertaken after the inspectorate
has issued an injunction for a mapping of the
noise exposure (if there is doubt regarding the
risk) or noise reduction (level or time of
exposure). The doctor’s hearing loss report
may also provide a basis for an injunction for
secondary prevention if the employee needs
follow-up because of vulnerability to the
hazardous effects of noise. For example, a
relocation may be necessary.

About 52  % of the reports to the Labour
Inspection Authority pertained to previous
exposure. Hearing tests undertaken after the
employment relationship and exposure have
ceased may clarify the individual employee’s
claim to compensation from national and
private insurance, but provide little informa-
tion of value to the labour inspectorate. How-
ever, if the report states that the enterprise in
question continues to have a noise problem,
this information may provide grounds for an
injunction for primary prevention that will
benefit other employees.

The occupational health physicians
account for 85  % of all reports concerning
hearing loss. Even in industries that are obli-
gated to provide occupational health services,
less than half of the enterprises are likely to
comply with this obligation, according to
figures from inspections undertaken by the
Labour Inspection Authority in 2010. Many
industries that are not obligated to provide
occupational health services may have em-
ployees who are exposed to hazardous noise.
In addition to the primary industries, this
applies also to other industries such as the
entertainment business and retail trade. Em-
ployers are obligated to ensure that hearing
tests are performed, irrespective of their obli-
gation to provide occupational health services
(Regulations on performance of work in
enterprises with exposure to noise). Judging
by the reports submitted to the Labour Inspec-
tion Authority, however, hearing tests are
very rarely undertaken by doctors other than
occupational health physicians.

If the doctors suspects that there is an
association between the patient’s tinnitus or
hearing loss and noise in the workplace, this
constitutes sufficient grounds for reporting.

The threshold for reporting ought to be low.
The purpose of the reporting system is not to
measure «the scope of the problem», as
many seem to believe, but to obtain informa-
tion on possible risk factors and the need for
preventive efforts. The criticism that has
been raised regarding the lack of specificity
in the reporting system clearly disregards
this fact (20).

General practitioners could ask about the
patient’s occupational history and undertake
a simple hearing test such as whispering
voice test (Box 1) (21). This is similar to
when completing a health certificate for a
driving licence (22). Studies have shown that
when appropriately applied, the whispering
test remains a useful tool for diagnosing
hearing loss (23 – 25). A whispering test com-
bined with an occupational history may
reveal a need for an examination by a spe-
cialist and audiometry, but a report to the
Labour Inspection Authority does not require
detailed examinations.

A strength of this study is the authors’
familiarity with internal practices for regis-
tration and follow-up in the Labour Inspec-
tion Authority and the inspectorate’s inter-
nal inspection data at the aggregate level
(compliance with the Act on enterprise
health services). A weakness is that the
information communicated in the reports on
noise exposure and work-related hearing
loss by age, gender and industry cannot be
compared to noise exposure and audiometry
data. Available national data are mainly
based on self-reported information from sur-
veys (Statistics Norway’s living conditions
survey from 2009).

Conclusion
The doctors’ practice with regard to reporting
to the Labour Inspection Authority, as reflec-
ted in the reports on work-related hearing loss
in the period 2005 – 09, indicates that the
inspectorate receives insufficient information
on hearing loss in women, young employees
(< 40 years) and employees in enterprises
with high noise levels but no access to occu-
pational health services. These findings may
also indicate that the monitoring in the form
of hearing tests of employees who are expo-
sed to noise is less effective in retail trade and
the transport sector than in the construction
industry. This merits further investigation.

In order for the Labour Inspection Autho-
rity’s incident-based monitoring of work-
related hearing loss to become an effective
tool for reducing noise levels in working
life, doctors other than occupational health
physicians must also inquire about working
conditions when the patient has a hearing
impairment, and report to the Labour
Inspection Authority if work-related hearing
loss is suspected.
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