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SUMMARY
This report describes a study in which the various factors influencing workers’ attitudes and
behaviours towards hearing protection were examined. Subsequently, workplace intervention
programmes were designed and carried out to improve the acceptance and overall use of hearing
protection. The results of these interventions are discussed in detail.
This work was carried out in two distinct phases. In Phase 1, a range of companies with noisy
processes was surveyed and information was collected from employers and employees by
means of self-administered questionnaires. These identified various organisational and personal
factors that play a major part in worker behaviour.
The questionnaire surveys were supplemented by independent observations on working
practices and conditions to minimise any potential biases, whereby individuals respond in a
manner they believe to be accurate but are unaware that in practice they behave differently. The
confidentiality of the surveys was also emphasised to prevent employees giving misleading
responses where they thought that reporting the truth might have implications for their
relationship with their employer or work colleagues.
The companies surveyed were from a range of industries and covered large, medium, small and
very small employers. There was a range of different management approaches to noise control
and generally the larger companies had effective or partly effective hearing protection
programmes in place. The smaller companies had very limited noise control procedures and
relied heavily on personal protective equipment.
In general, the employees that responded to the questionnaires had a high level of risk
awareness and medium to high levels of knowledge about noise. Nonetheless, there were a
number of negative attitudes identified during the surveys, together with various myths and
misunderstandings.
The report describes the limitations in the organisational approaches to the companies’ hearing
conservation programmes and also identifies key worker attitudes. These were evaluated and
interventions were designed for implementation in Phase2 of the project.
The interventions carried out in Phase 2 were designed to address the specific needs of four
separate workplaces, previously surveyed in Phase 1. These interventions included basic noise
awareness training, provision of alternative types of hearing protection, and coaching of
management in basic feedback and communication techniques for encouraging workers to
modify their behaviour. The interventions were designed to be participative and involving. The
results of the interventions were assessed by comparing the observed behaviour with that
previously noted in Phase 1 and also by administering a post-intervention questionnaire during a
follow-up survey eight weeks after the workplace interventions were carried out.
In all cases, the interventions showed positive results with increased hazard awareness amongst
the workers and increased use of the hearing protection. The most basic types of intervention
such as noise awareness training and provision of the most suitable hearing protection for the
job showed the greatest improvement. The feedback from the behavioural safety training that
was carried out was encouraging but the improvements were subtle and difficult to detect.
The survey shows that workers and management in the sites visited were generally receptive to
hazard awareness training, but these findings are partly to be expected given the nature of the
workplace selection process. Although there were positive indicators from the behavioural
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safety intervention, we gained an impression that management were unconvinced that this could
be used as a practical tool and some workers also reported that they would have preferred more
formal training. This is perhaps unsurprising when considering the safety culture that
predominates in the traditionally noisy industries visited. Many of the companies appeared to
have authoritarian cultures and it is expected that given such conditions considerable effort
would be required to refine a behavioural safety programme that fitted the culture, needs and
expectations of such a traditional type of organisation and did not alienate workers and line
management. It is also recognised that where senior management show commitment to a safety
programme there is an increased likelihood that employees will also commit to it. This was
anecdotally evidenced by employees’ comments during the Phase 1 study where some indicated
that the management did not wear hearing protection so why should they.
It is concluded that there are many simple and practical measures that companies can take to
improve the use of hearing protection and the attitudes of workers towards it. These are not
novel actions, but simply what an enthusiastic safety professional/manager would recommend
in the course of his or her work, adhering to the principles of good training practice and
participative, active learning models. This study illustrates that industry needs a high level of
motivation to commit to a programme of improvements in hearing protection usage, which of
course may well be true for the management of other types of workplace hazard controls.
Management was somewhat uncertain about behavioural safety training, which suggests that for
such organisations more understanding and education about the potential benefits of such a
programme may need to be provided. However one organisation which had implemented a very
detailed and successful safety programme based upon behavioural observation, feedback,
reinforcement, monitoring and revision was clearly committed to the approach and could
demonstrate its benefits. It is certainly clear that considerable time and effort would be required
to put a full behavioural safety training programme in place. It is felt that management
commitment to its implementation and development as a long-term change tool would be
critical to its chances of success in an organisation. In the current reality it is likely to be large
organisations that use a behavioural safety approach or would be receptive to its use as an
intervention. Small and medium sized organisations probably want interventions that are
practically oriented and have minimal impact upon time and money resources. Perhaps basic
principles taken from behavioural safety, communication, learning and training models could be
distilled and put into everyday language and contexts that could help managers and safety
professionals to increase the use of hearing protection in workplaces.
The concept of roving safety representatives, currently being investigated as part of HSE
mainstream research, would appear to have potential benefit in improving attitudes towards
hearing protection, especially for small and medium sized organisations. These representatives
could have the opportunity and authority to visit workplaces, provide the necessary advice about
PPE and other control options, carry out hazard awareness training and perhaps recommend
behavioural programmes where these might be appropriate. It is important to realise however,
that this would require the safety representative to have an unusually high level of training, skill
and experience to be effective.

vi

1.

INTRODUCTION

The Noise at Work Regulations 1989 (HSE, 1998) place a general duty on employers to reduce
the risk of hearing damage to the lowest level reasonably practicable (Regulation 6) and where
possible, reduction in noise exposure should be achieved by means other than by the use of
hearing protection (Regulation 7). However, hearing protection is widely used and is usually
required where engineering controls are not feasible or do not sufficiently control noise
emissions. Other reasons for selection include perceived cost effectiveness and the speed with
which they can be introduced as a control measure (Riko et al, 1983).
It is well recognised however, that although personal protective equipment is an important
element in a hearing conservation programme, it is not always well used (Cook, 1994; Coleman
et al, 1984; and Feeney, 1986). Reasons cited for poor usage include discomfort and poor fit,
impairment of communication and inability to hear audible warning signals from moving
vehicles and machinery.
In addition, the absence of immediate health effects and adaptation to the noisy environment
may result in low risk perception causing the workers to omit to use the noise protection.
Workers’ attitudes to hearing protectors may also be influenced by a variety of factors including
peer pressure, management commitment, ignorance of health risks and their own perceptions of
risk. These attitudes may influence employee behaviour causing under-use of hearing
protectors.
Studies have suggested that there are many methods which could be applied to improve the use
of personal protective equipment including hearing protection (Bradley, 1995; Zohar et al,
1980). This study aims to gather a greater understanding of the factors and methods used to
influence workers to wear hearing protection in different sized organisations. Pilkington et al,
2001 found that in relation to workplace stress large companies have more resources and
personnel to design, monitor and implement solutions than do small organisations. This report
describes a study in which the various factors influencing workers’ attitudes and behaviours
towards hearing protection were examined. Subsequently, workplace intervention programmes
were designed and carried out to improve the acceptance and overall use of hearing protection.
The results of these interventions are discussed in detail.
The work was carried out in two phases, the results of which are described in two corresponding
sections in this report.
In Phase 1, a questionnaire was developed to elicit information from employees. This includes
information about their attitudes to wearing hearing protection, risk perception and knowledge
of the health risks. A second questionnaire was developed for company management, designed
to establish levels of resources and identify different management styles and techniques that
have been used to encourage employees to wear hearing protection. Information about
conditions at the sites was collected by measuring noise levels and by assessing personal noise
exposures. Working practices were observed and various supplementary data were collected to
aid in the interpretation of the employee and management questionnaires.
The questionnaires and survey protocol were piloted in two additional workplaces and then
modified to take into account feedback from this process. A protocol for the statistical analysis
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of these questionnaires was developed and summary data has been produced for the 20 factories
included in the main study.
After the results from Phase 1 were interpreted, four of the 20 companies included in Phase1
were selected for intervention. These intervention packages were designed to provide the
information, instruction and training which were considered necessary to help modify workers’
behaviour in terms of their acceptance of hearing protection. The intervention packages were
tailored to each company, although there were common elements included throughout. The
common elements included face to face training sessions with each group of workers in which
the researchers explained the health effects of noise exposure, legal duties, and where and when
hearing protection should be worn. In one of the four companies, a basic behavioural-safety
training package was given to management. This was designed to encourage the department
manager to use feedback, communication and positive and negative reinforcement methods to
encourage safe working practices in the workplace.
The effectiveness of these intervention packages was assessed by visiting the companies after a
period of eight weeks had elapsed from the time of delivery. The effectiveness of each
intervention was assessed by direct observation of workers, comparing their behaviours with
those noted during the visit in Phase 1. In addition, a post-intervention questionnaire was
administered to each worker in order to elicit further information about his or her experiences
with the intervention process.
The results of these interventions are discussed in detail in the final section of the report.
The first part of this report deals with Phase 1 of the project and includes the following sections:
·
·
·
·
·
·
·

Development of questionnaires
Development of survey protocol
Piloting the questionnaires and survey protocol in two factories
Selection of 20 factories for study.
Execution of surveys
Identification and description of good and bad practice
Discussion of results

Part 2 of the report deals with Phase 2, and includes the following sections
·
·
·
·

Selection of companies for intervention
Design of intervention packages
Delivery of intervention packages
Assessment of the effectiveness of interventions
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2.

AIMS AND OBJECTIVES

The overall aim of the project was to investigate how industry has attempted to motivate
employees to wear hearing protectors and to test the effectiveness of these methods.
The following objectives were therefore addressed:
·

Selection of a group of companies for participation in the project.

·

Investigation of employees' risk perceptions in general, and their attitudes to noise and the
use of hearing protection in particular.

·

Investigation of companies’ safety management systems and management attitudes to noise
and the use of hearing protection.

·

Assessment of noise conditions in the workplace and identification of factors that influence
the way hearing protection is used.

·

Identification of methods used by industry to motivate employees to wear the hearing
protection supplied.

·

Identification of a sub-set of these companies for a workplace intervention designed to
improve attitudes towards hearing protection.

·

Design of workplace intervention packages

·

Delivery of intervention packages

·

Assessment of the effectiveness of these interventions

·

Evaluation of and discussion of results
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PHASE 1 - ATTITUDES BASELINE SURVEY
3.

METHODS

Employees’ attitudes to noise and hearing protection were assessed using a self-administered
questionnaire. Information was quantitatively collected using Likert rating scales and tick
boxes so that the data could be analysed against the environmental survey information,
company and management information.
The primary source of data collection from management was a self-administered questionnaire
completed by the safety manager for the particular factory or site under consideration. While
being primarily self-administered, the questionnaire was discussed and checked at the time of
issue and additional information was gained from informal discussions during the course of the
visits.
A statement of confidentiality was included on both the employee and management
questionnaires confirming that individual employees’ data would not be released to company
management and company details would not be published or distributed externally.
The employee questionnaire was issued to all workers within the areas of the workplace being
studied, towards the end of the working shift. This was done so that the questionnaire did not
prompt or influence their behaviour during the period of observation.
3.1

DEVELOPMENT OF EMPLOYEE QUESTIONNAIRE

A questionnaire was developed by an occupational psychology and hygiene team in order to
elicit information from employees. The questionnaire was designed to cover workplace,
cultural and personal factors, which may influence an individual’s attitudes to wearing hearing
protection.
The questionnaire included sections in the following general areas:
Working practices:
· History of noise exposure
· Pattern of daily noise exposures
· Sources of noise
· Use of hearing protection
· Reasons for not using hearing protection
· Awareness of others with noise induced hearing loss
· Awareness of personal noise induced hearing loss
· History of audiometric tests
Risk perception:
· Attitudes to wearing hearing protection (compulsion vs. awareness of health risks)
· Perception of seriousness of risk
Knowledge:
· Awareness of Noise at Work Regulations
· Awareness of employees’ duties under the Noise at Work Regulations
· Awareness of noise measurement units
· Awareness of physiological effects of noise exposure
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General attitudes to safety:
· General safety awareness
· Characterisation of personality type
Organisational issues:
· Awareness of company hearing protection programme
· Perception of management commitment
· Information, instruction and training (content and history)
· Involvement in selection of hearing protection
Personal details:
· Age
· Gender
· Job title
3.2

DEVELOPMENT OF MANAGEMENT QUESTIONNAIRE

A second questionnaire was developed for company management, again by the occupational
psychology and hygiene team. This was designed to establish levels of resources and identify
different management styles and techniques that have been used to encourage employees to
wear hearing protection.
The results from the management questionnaire were used for two main purposes: firstly, to
classify each company generally as having good or bad practice to assist in identifying
candidates for the phase 2 intervention study; secondly, for direct comparison with employees’
perceptions of health and safety management as described by the responses to the employee
questionnaires.
The management questionnaire included sections in the following general areas:
General Health & Safety Management:
· Safety management systems
· Perception of senior management commitment
· Identification of conflicting priorities
Noise assessment:
· Adequacy
· Competence
· Methods
· Reasons for non-assessment
Hearing protection programme:
· Information
· Instruction
· Supervision
· Training (methods, content, coverage)
· Audiometry
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Miscellaneous:
· Reasons for using hearing protection as a control measure
· Opinions on employees’ use of hearing protection
Draft versions of both questionnaires were provided to HSE for comments prior to their
application in the pilot studies. Extensive and helpful comments on both content and design
were received for both questionnaires. The timing did allow most of these changes to be
incorporated into the questionnaires prior to the pilot studies. Further modifications were made
to both questionnaires following the pilot studies. Copies of both questionnaires are attached to
this report in Appendices 1 and 2.
3.3

SELECTION OF COMPANIES

A number of potential companies were identified through professional contacts and also from
IOM business records as having noisy processes. Companies were excluded from the study if
IOM had carried out noise assessments for them in the recent past.
All of the eligible companies were supplied with brief details about the project and asked if they
would be willing to participate. Companies that responded positively were categorised
according to their overall size in terms of the total number of employees i.e. large (>250),
medium (26 – 250), small (11 – 25) and very small (1–10). Of those identified as willing to
participate, 20 companies were selected for inclusion in the study. This comprised 6 large
companies, 6 medium, 6 small and 2 very small companies.
The company selection procedure was designed to include a large proportion of small
companies. This was done in order to reflect the growing number and importance of small
companies in UK, possibly having few resources directed towards health and safety
management.
One of the large companies identified above was selected for inclusion in the pilot study. This
company is involved in shipbuilding and is a large multi-site operation. It was therefore
convenient to use this factory in the main study also. The pilot exercise was carried out in a
blacksmith’s workshop, whereas the main study was carried out in the fabrication area of the
factory. The second company used for the pilot study was a distribution depot for a supplier of
compressed gases. Although the company is a large multi-national company, the depot employs
only 25 people and this provided a useful contrast to the shipbuilding factory in which to pilot
the questionnaires.
3.4

NOISE ASSESSMENTS AND ENVIRONMENTAL INFORMATION

Workers were observed throughout the course of a typical working shift in order to determine
their acceptance of the hearing protection. The aim was to arrive at a quantitative figure of
‘percentage use’ based on the number of workers wearing hearing protection out of the total
number exposed in the study area. However, ear protection zones were often ill defined and in
most cases it was necessary to derive an estimate of the ‘percentage use’ based on the
judgement of the researchers conducting the survey.
Information about working conditions, working practices, source noise levels and noise
exposures were collected by conducting a noise assessment survey. This included assessment
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of source noise levels using a Rion NA-29 Type 1 sound level meter together with personal
dosimetry using AMETEK Mark series dosimeters in order to directly measure typical daily
noise exposures.
It is recognised that workers will modify their behaviour if thought to be under observation, and
care was taken to thoroughly observe employees before introducing the measuring instruments
into the workplace. Also, for the larger factories only a small proportion of the workers
observed participated in the dosimetry exercise and the remaining employees were not affected
by the measurement process.
The relevant proforma data collection forms for this section of the work are provided in
Appendix 3.
3.5

STATISTICAL ANALYSIS – EMPLOYEE QUESTIONNAIRE

The data collected on these questionnaires were entered onto computer and a separate file
produced for the statistical analysis. The file was then examined to identify any coding errors or
data inconsistencies. In some cases respondents had given more than one answer when a single
response was required, or had answered questions which they should have omitted, due to
routing from a filter question. All invalid responses were checked and set to missing where
applicable.
3.5.1

Coding

The majority of the questionnaire responses were analysed directly from the questionnaire data.
However, for the employee questionnaire an overall classification of risk perception, risk
knowledge and safety attitude was required for each individual. These classifications were
calculated using combinations of replies to a number of questions, described below. The coding
scheme used was strongly based on one used previously by the IOM in a study of risk
perception among sheep-dippers (Pilkington et al, 2000).
3.5.2

Risk perception

Results from section B on risk perception were combined into one indicator of risk perception
using a scoring system, which categorises each employee as low, medium or high. An
employee with a high-risk perception is very aware of the risks to their hearing.
Answers to each of the three questions in section B were coded 1, 2 or 3 as follows:
B1:
B2:
B3:

a) = 1
a) = 3
a) = 1

b) = 2
b) = 2
b) = 3

c) = 3
c) = 1
c) = 2

d) = 1
d) = 2

The total score over the three questions was calculated (ranging from three 1s = 3 to three 3s
=9) and then summarised as 3 or 4: 1 (low); 5 to 7: 2 (medium); 8 or 9: 3 (high).
Where employees had missing data for any of the three questions, their responses to the other
questions were coded and listed. If their allocation to the ‘low’, ‘medium’ or ‘high’ group
would be the same whatever the reply to the missing question(s), then they were allocated to the
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appropriate group. Where the allocation could not be determined unambiguously, the risk
perception classification was set to missing.
3.5.3

Risk knowledge

Results for section C on risk knowledge were summarised for each individual according to how
many of the questions were correct. There were nine questions in total: C1, C2, C3 and six
parts of C4. Total scores could therefore range from 0 (no answers correct) to 9 (all answers
correct). These were grouped as: 0 to 2: 1 (low); 3 to 6: 2 (medium); 7 to 9: 3 (high). There
were a substantial number of employees with missing data for at least one question. These
subjects were assumed not to know the correct answer and were grouped together with those
who did not give the correct answer to the relevant question.
3.5.4

Safety attitude

Replies to section D were coded and grouped so that each employee was allocated to a category
of low, medium or high attitude to safety. High attitude means someone who is very aware of
the need to use safe working practices and who feels that their behaviour can influence what
happens to them.
The coding scheme was the same as that used in the analysis of the sheep dip risk perception
study, where exactly the same questions were used.
Replies to the first two questions were coded 1, 2 or 3 with three representing the highest safety
attitude:
D1:
D2:

a) = 3
a) = 3

b) = 2
b) = 2

c) = 1
c) = 1

d) =1

For question D3 on locus of control - each part was marked -1 for external locus of control and
1 for internal locus of control:
D3a: i) = -1
ii) = 1
D3b: i) = -1
ii) = 1
D3c: i) = -1
ii) = 1
D3d: i) = 1
ii) = -1
D3e: i) = 1
ii) = -1
These were then added together with a minimum of -5 representing external locus of control and
maximum of 5 representing internal locus of control. They were then grouped as: -5 to -2: 1; -1
to 1: 2; 2 to 5: 3.
Question D4 was coded as 0 for strongly disagree, 1 for disagree, 2 for neutral, 3 for agree and 4
for strongly agree; with the exception of sections c, h, i and l where the coding was reversed (i.e.
0 for strongly agree ….. to 4 for strongly disagree). These were added together with a minimum
of 0 and a maximum of 48. They were then grouped as : 0 to 15: 1; 16 to 32: 2; 33 to 48:
3.
Finally the codes for each of the four questions were added together, ranging from 4 to 12 and
grouped as: 4 to 6: 1 (low); 7 to 9: 2 (medium); 10 to 12: 3 (high). Employees with missing
data for any of the questions were classified in the same way as for the risk perception
classification.
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3.6

STATISTICAL ANALYSIS – MANAGEMENT QUESTIONNAIRE

All of the questionnaire responses were analysed directly from the questionnaire data in the
same manner as described above. Any additional comments or points of information discussed
during the interview were noted separately.
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4.

RESULTS OF PHASE 1 SURVEY

A total of 280 questionnaires were collected from 19 companies (excluding those from the pilot
study). One of the twenty companies originally scheduled for inclusion withdrew at late notice
due to operational reasons.
Out of the 19 companies involved, only one did not complete the management questionnaire.
A summary of the factory profiles is given in Table 4.1.

Table 4.1
Profile of companies/factories included for study
Company
Code

Status

APP
BAP

Pilot
Pilot

Number of
Total No. Employees Category of
employer questionnaires
of
at site1
collected2
employees
17,000
25
Large
7
100,000
1,500
Large
15

Company activity
Compressed gas supply depot
Ship building (blacksmith shop)

HSC
Main Joiner’s workshop
PNR
Main Road stone quarry
BLH
Main Light engineering (machine shop)
QOL
Main Food processing
AVD
Main Printing/ paper processing
SPL
Main Coal fired power station
RRL
Main Light engineering (fabrication)
BAY
Main Ship building (fabrication)
LDC
Main Textiles (twisting and winding)
RPG
Main Light engineering (fabrication)
HSW
Main Bottling
LPE
Main Light engineering (fabrication)
SAB
Main Stone masonry
BCL
Main Ferrous foundry
CDS
Main Construction services (core drilling)
HTG
Main Light engineering (fabrication)
BLT
Main Light engineering (machine shop)
GLL
Main Road stone quarry
NWS
Main Construction (road maintenance)
TOTAL employee questionnaires
TOTAL (Less pilot surveys)

800
11,000
8,000
4,000
15,000
850
40,000
100,000
960
215
150
230
15
15
25
30
8
10
5

6
30
31
107
200
268
500
1,500
94
100
130
230
15
15
25
30
8
10
4

Large
Large
Large
Large
Large
Large
Large
Large
Medium
Medium
Medium
Medium
Small
Small
Small
Small
Very small
Very small
Very small

4
11
13
9
14
19
42
32
17
9
24
38
3
8
7
11
6
9
4
302
280

Notes: 1. Total number of employees on the site includes non-noise exposed workers and
serves as an indication of the size of operation.
2. The number of questionnaires collected broadly equates to the number of employees
observed which was very much less than the number of employees on the site.
It can be seen from Table 4.1 that some of the companies included for study were multi-site
organisations, as illustrated by the difference between the numbers of company employees and
the numbers of employees at the site observed. In the case of the shipbuilding company, the
type of work observed at the facility could be considered to be representative of the main
business of the company. However, some of the locations visited were small subdivisions of the
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particular company’s business. For example, the company coded HSC refers to a small joinery
workshop operated by a large multi-site building maintenance company. While the company
employs approximately 600 people in total, only 6 workers are employed at this particular
location. This workshop was therefore considered to have the benefit of having access to the
resources of a large company and is classified as a ‘Large’ company. Alternatively, the twisting
and winding company belonged to a group of companies and although the total number of
people employed by the group was 960 this company is classified as ‘Medium’. This was
because each company within the group acts as an independent business unit and cannot draw
significantly on the resources of a large parent company.
The number of employees for each site is listed to provide a general impression of the size of
the company and of the nature of the resources available. These numbers do not correspond to
the numbers of workers actually exposed to noise or the numbers of workers observed at each
location. The numbers of workers observed at each site is more accurately described by the
number of questionnaires collected (although not all of those observed completed a
questionnaire).
4.1

OBSERVATIONS FROM FACTORY SURVEYS

The surveys carried out revealed a range of exposure patterns and noise levels across the
different factories. In certain cases the noise emissions were continuous, e.g. from processes,
plant and equipment that were continuously operating such as electric motors, compressors,
fans, pulverising mills etc. In other factories there were significant day-to-day variations in the
noise levels, depending on the production conditions prevailing at the time. The observations
from the individual factory locations are briefly discussed in this context.
4.1.1

Power station – location code SPL

The entire generating area of the power station (and certain other areas) are designated as ear
protection zones due to the continuous noise emissions from the generating sets and associated
plant and equipment. The management augmented the use of standard hearing protection zone
notices with more humorous posters to grab peoples’ attention (for example the image of a
donkey and the slogan “Don’t be a donkey, wear hearing protection”). The noise levels in these
areas are typically 95 – 98 dB(A). The majority of the company employees are normally located
within acoustically insulated control rooms or quiet workshop areas but have to don hearing
protection when walking through the noisy plant areas or when carrying out inspections and
maintenance work. A small group of maintenance workers were included for observation, but a
range of different contractors perform the great majority of maintenance work carried out on
site. These contractors were excluded for the purposes of the survey due to the number of
different organisational factors that could potentially affect their behaviour.
There was good acceptance of the supplied hearing protection, this being the helmet-mounted
earmuff arrangement. The use of earplugs and semi-aural inserts was not widely accepted or
encouraged, although they were available. There were two main reasons for the resistance to inear types of protective devices, namely (a) concerns about introducing dirt into the ear canal and
(b) the belief by management that plugs would not be inserted properly or would be mislaid.
The fact that the workplace is a hard-hat zone means that the earmuffs are a permanent fixture
to the workers PPE ensemble and are always available for use if they are required. As was
found in other factories, there are a number of factors competing for the attention of the worker
and a common reason for failure to wear the ear protection is that they may be forgotten or
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mislaid. It is understandable that it may be easier to proceed with the job in hand unprotected,
than to return to pick up the hearing protection.
The company had a high percentage usage score (100%) and it was clear that the main reasons
for this were (a) that the ear protection zone was clearly defined, (b) the noise levels were
continuous, and (c) the noise levels were high enough for noise to be perceived as a significant
hazard. Workers appeared to have formed the habit of wearing the ear protection through the
routine repeated access to the hearing protection zone over a long period of time. During the
observations several members of staff said that management demonstrated a strong commitment
in ensuring people wore correct PPE, including hearing protection. The managers were wearing
it themselves and reminding others to wear it if they were observed not to. In extreme cases, it
was accepted that workers would be escorted off site for failure to comply. In these ways
managers were providing consistent feedback and reinforcing correct PPE usage.
4.1.2

Bottling – location code HSW

The bottling company has three distinct areas, which have significant levels of noise emissions.
The first of these is the bottle making area where plastic bottles are extruded from PVC and
PET. The noise emissions originate from the extruders, shredders and packaging machines and
are continuous at approximately 90 – 92 dB(A). The second and third areas are concerned with
the conveying and filling of the bottles with the product. In these areas the noise levels are
highly variable depending on whether plastic or glass bottles are being processed (or a
combination of the two), and the particular size or capacity of the bottles being conveyed. At
the time of survey only plastic bottles were being filled. In this case the noise emissions from
the filling machines were typically 88 – 91 dB(A), and this soon decreased to levels well below
85 dB(A) further down the lines. It is understood that the noise emissions are well above 90
dB(A) when glass bottles are being processed due to the impact noise produced when the bottles
collide on the conveyer mechanisms.
The access doors to the noisy areas were clearly marked with warning signs and there were
ample stocks of earplugs at each door. Earmuffs were also issued although most of the workers
appeared to favour the earplugs. This appeared to be due to the fact that earmuffs would
interfere with the food hygiene apparel that was required. This included a hat or hair net and (in
some areas) a facemask.
There appeared to be active enforcement of the ear protection zone by the factory safety officer
and he complained that workers had to be continually reminded to wear the hearing protection.
However, most workers were observed wearing the hearing protection during the noise survey,
although many of these individuals had clearly not inserted the earplugs properly into the ear
canal. This was easily detected as the larger part of the earplug could be seen protruding from
the outer ear. Although the company claimed to have carried out basic training in the use of the
earplugs, it is possible that this was not fully understood or monitored to correct inappropriate
insertion when away from the training course.
4.1.3

Food processing – location code QOL

There are two separate areas within the food processing factory where there is a risk of noise
exposure, namely the milling and rolling areas. The milling area contains automatic processing
machines, which are controlled from a remote control room. The workers in this area are
required to carry out various inspection and adjustments and will therefore have to don the
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hearing protection when leaving the control room. The noise levels in this area were continuous
due to the nature of the production process and were within the range 88 – 94 dB(A).
The noise levels in the rolling area were variable depending on the number of rollers operating
and the precise stage in the operating cycle. During the observation period the rollers were shut
down and the noise levels decreased from about 93 dB(A) to a comfortable level. At this stage
the workers would normally remove their hearing protection, even though the area was still
designated as an ear protection zone. The workers had therefore made the decision when
hearing protection was necessary, and generally this appeared to be the correct decision. This
behaviour was seen in many situations where the noise levels were characteristically variable.
4.1.4

Ship building – location code BAY

In the case of the ship building company, the fabrication area was designated as ear protection
zone but the noise levels were variable depending on the types of manufacturing processes
being carried out at the time. The fabrication area is a large open factory building containing
steel modules that are connected together to form the superstructure of the ship. The majority of
the workers were engaged in various fabrication tasks within these steel modules. These tasks
included arc welding, grinding, polishing and hammering as well as general inspection work
and supervision.
The majority (estimated at 80%) of workers tended to wear earplugs, but specific trades would
use helmet mounted earmuffs. Welders would either wear earmuffs fitted with a neckband,
which is compatible with the welding visor, or would wear earplugs instead.
It was evident again that managers had made decisions to designate the ear protection zone
based on a combination of potential noise exposure levels and organisational factors that would
enable ease of understanding. Consequently, many areas within the ear protection zone were
not notably noisy areas and there appeared to be tacit acceptance that workers would not have to
wear hearing protection when located within these areas or when not working with noisy
equipment.
Workers were most likely to wear the hearing protection when they were personally carrying
out noisy work, rather than simply because they were within the ear protection zone.
Occasionally, the workers would remove the earplugs or muffs and step back from the work and
enter conversations with workmates. This might continue even though other workers could be
hammering sheet steel or using power tools nearby.
Also, various workers were observed walking through the fabrication area with no hearing
protection despite the signs indicating that it should be worn. However, the noise levels on the
walkways were too low to justify the use of the hearing protection and the individuals
concerned undoubtedly knew this.
It was also noted that older workers tended to be more relaxed about using hearing protection,
whereas the younger workers tended to wear the hearing protection diligently. Interestingly,
management reported that the introduction of brightly coloured earplugs (Moldex Sparkplugs)
had been popular among the younger workers and these were therefore more likely to be worn.
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4.1.5

Textiles – location code LDC

The factory comprised two main areas where there were likely to be high noise levels. The
twisting and winding areas performed technically different functions but the type of machinery
and working practices were very similar. The twisting process appeared to be more intensive,
with a greater number of machines present and this was reflected in the measured noise levels.
Typically, noise levels of 88 – 92 dB(A) were measured in the twisting area and 82 – 85 dB(A)
in the winding area.
The two areas are designated as ear protection zones with relevant warning signs posted on
access routes and on internal walls. The workers were provided with a choice of hearing
protection from a range of different makes and models that had been ordered by the safety
officer. The majority of the workers were female and all chose to wear earplugs. The only male
worker observed in the area chose to wear earmuffs. All of the production workers wore the
hearing protection at all times, but it was noted that occasionally supervisors or other workers
who passed through the area would do so unprotected. A maintenance engineer worked on a
faulty machine for a period of about ten minutes with no hearing protection.
It was evident that the workers involved in twisting and winding operations had formed the
habit of wearing hearing protection through repeated and prolonged use. However, the
maintenance workers were exposed intermittently and had not formed such a strong association
between the task and the use of the hearing protection.
4.1.6

Construction services (core drilling) – location code CDS

This company employs approximately 20 drillers, who are required to perform drilling and
cutting of concrete on construction sites. Each worker has a vehicle containing the required
equipment and will travel from home to the particular site, perhaps returning to the depot at the
end of the working day. The work involves setting up and running diamond cutting tools, which
may produce noise levels in the range 94 – 107 dB(A). These machines are run for periods of
hours on occasions and exposure levels are therefore highly significant. It was not possible to
observe all of the workers due to their peripatetic work pattern, however two different sites and
the depot workshop were observed. The workshop was not designated as an ear protection
zone, however the maintenance workers would occasionally wear earmuffs if they tested any of
the noisy machines. The drillers were most likely to wear the hearing protection, simply
because the noise levels were so high. There were additional, external supervisory pressures on
the drillers which reinforced the use of the hearing protection. This is an effect that has been
most noticeable since the introduction of the Construction Design and Management (CDM)
Regulations whereby the principal contractor on such sites now takes a more proactive role in
controlling the activities of subcontractors.
In these cases the workers are required to comply with local site rules, which usually requires
some form of site-specific induction training. There is also a high level of supervision and an
understanding that workers will be expelled from the site if they do not follow the required
safety procedures.
4.1.7

Road maintenance – location code NWS

This organisation is a very small company with only five employees. The work is highly
variable and site specific, but generally will involve the use of a hydraulic jackhammer and
compressor with background noise from road traffic. At the time of survey the workers were
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involved with excavating a small section of pavement and all wore earmuffs when operating the
jackhammer. The earmuffs were preferred, and workers expressed the belief that these provided
a higher degree of protection over earplugs. The workers acknowledged that the earmuffs are
uncomfortable when carrying out heavy manual labour e.g. when digging with shovels or when
using picks. Earplugs were not favoured because of the possibility of introducing dirt into the
ear canal. However the youngest worker reported that when using very noisy machines he
tended to wear earplugs underneath his earmuffs as he felt they gave him even more protection
than earmuffs alone.
Again, the company manager stated that the external supervision from principal contractors on
CDM jobs was a major influence on the behaviour of his employees in that they would have to
wear the hearing protection or face being expelled from the site.
4.1.8

Paper processing and laminating – location code AVD

This factory was a large company involved in the production of adhesive backed paper labels
and other laminates. There was a number of coating machines that were potentially noisy
depending on the speed of operation. The area around the machines was designated as an ear
protection zone but this was qualified by additional guidance that hearing protection was
required when the machine was set above a particular running speed. This was easily
understood by the operators and most of the employees were observed to be wearing the hearing
protection during the noisiest operations. A few operators chose to wear the hearing protection
all of the time. Some of the reasons they gave included the fact that the routine helped them to
prevent themselves forgetting to use hearing protection, it saved them from constantly taking
out and putting in earplugs and also a Union Rep said that by wearing them he was setting a
good example for his colleagues.
Although earplugs were in widespread use, some of the operators would only wear the
earmuffs. These particular workers were aware that one of their colleagues had suffered an ear
infection and it was popularly believed that earplugs had been the cause of this infection.
Some operatives complained that hearing protectors got in the way of communications and were
sweaty and uncomfortable to wear. One worker commented that he valued his hearing too
much not to wear hearing protection.
This factory had a highly developed health and safety programme and was supplemented by a
formal system of positive reinforcement for workers that behaved in a safe manner. This was
implemented by trained, senior operators who would issue a small report to employees detailing
any good working practices that they had observed. Additionally, errors or omissions would
also be reported. This system appeared to work successfully towards encouraging a positive
safety culture. The system is targeted mainly at physical hazards as these are perceived to
present the greatest risks and it was not established whether the system has been particularly
successful in improving the use of hearing protection. Since the noise levels in this factory are
not excessive (with the company having introduced some engineering control measures to
reduce the noise in some areas), this current approach probably strikes the right balance in the
circumstances.
4.1.9

Light engineering – location code BLH

This particular location was a large machine shop, wholly controlled by a large company. The
machine shop produces graphite components for the sole use of the company in the course of its
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business. Production is therefore routine and highly regulated due to strict quality assurance
schemes. Only specific areas or machines are designated as mandatory ear protection zones
although workers are generally encouraged to wear hearing protection in all other machine
areas.
There was a wide choice of hearing protection available through a factory approved PPE listing.
Again, the preferred choice was earmuffs although one operator wore semi-aural inserts.
This company had particularly good health and safety management systems and this was
reflected in the relatively high level use of ear protection.
However, there were a number of workers who habitually wore hearing protection even though
the actual noise levels did not warrant this. These individuals had clearly formed a close
association between the hearing protection and their jobs. These individuals reported that it was
easier to opt to wear the ear protection rather than have to decide when or when not to wear it.
It was noted that the use of bright/modern earplugs were more popular to use than plainer more
traditional plugs, especially amongst younger workers.
4.1.10 Light engineering – location code RRL
This factory is involved with repair and refurbishment of aero engines and the majority of noisy
work is related to grinding and polishing of metal parts using hand held pneumatic tools. Many
of the operators are required to wear an ensemble of PPE devices including disposable filtering
face piece respirator, safety glasses or goggles and hearing protection. In these cases the
earplugs were generally used because there was less interference with other PPE devices.
However, workers exposed only to noise tended to wear the earmuffs. The employees of this
particular company receive regular information and training and comprehensive occupational
health services. Also, there is active trades union safety representation and consequently the
workers were comparatively well informed about noise hazards and the associated health risks.
This company had adopted a novel approach to provision of information about the requisite PPE
for particular jobs. Since there is a range of hazards present for the main tasks, it was
considered that all the different approved warning signs would overwhelm workers. Although
these warning signs were present, they were supplemented by a prominent sign displaying a
figure of a worker with the required PPE drawn in. This appeared to be an effective way in
which to communicate the PPE requirements for the particular job as it presented the
information in an integrated manner.
It was difficult to obtain an estimate of hearing defender use due to the size of the factory area
and the large number of employees carrying out different tasks. The figure of 50% quoted
below in Table 4.2 was estimated based on the agreed criteria but many of the workers that did
not wear the hearing protection probably did not need to.
4.1.11 Light engineering (fabrication) – location code HTG
This company is a small employer with approximately 30 workers employed in maintenance
and conservation of historic buildings and machines. Although many of the employees are
required to work on external sites, this seldom involves noisy work. The majority of the noisy
work is carried out in the factory workshop. The work is varied, but generally will involve
grinding, drilling and hammering metal and wood. These are fairly short-term tasks, but
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potentially with high noise levels produced. For example, the grinding tools typically produced
sound pressure levels of 94 – 102 dB(A).
Management advised, but did not require, employees to wear hearing protection as it was
assumed their noise exposures were not significant. The noise assessment carried out at the time
of survey confirmed this to be a reasonable position as the daily exposures were all below the
second action level. However, the changing nature of the work would undoubtedly result in
exceedence of the first (or second) action level from time to time. None of the employees wore
hearing protection, although this was available, even when operating the noisiest equipment.
Some employees felt that they had already damaged their hearing, after years working in noisy
industries, and there was no point in wearing hearing protection.
The employees all wore eye protection according to company policy. The manager was
proactive in enforcing this rule as a result of personal experience of eye damage through work.
It is therefore conceivable that if the same approach were taken with regard to hearing
protection, the workers would respond in the same way.
4.1.12 Joinery workshop – location code HSC
This company employed approximately 700 – 800 workers in total, but only 6 workers were
located at the joinery workshop. The workshop was therefore considered to be a good example
of best practice for this type of operation since the company had sufficient resources to
implement effective health and safety procedures. The joiners carried out a range of bench and
machine work throughout the observation period and earmuffs were generally worn when noisy
equipment was being used.
Since the workshop was a small concern it is conceivable that the individuals were aware of
being observed and modified their behaviour to suit. However, the hearing protection appeared
to be regularly used and was in good condition, indicating that the workers do use it.
Both earmuffs and earplugs were provided but as with previous factories, the earmuffs were
preferred as they were considered to offer the highest level of protection.
Workers did not wear hearing protection when the period of noise exposure was very short, i.e.
less than two minutes. Also, one joiner was observed operating a planing machine while a
second joiner assisted by passing the timber to him. The machine operator in this case wore
earmuffs but the second joiner did not. Clearly there appeared to be an (erroneous) assumption
that (a) short periods of exposure were not significant and (b) indirect noise exposure was likely
to be insignificant.
4.1.13 Light engineering – location code LPE
This company manufactures steel enclosures and assemblies for computers and other electronic
instruments. The metal assemblies are cut and pressed using a wide range of power presses.
The noise emissions from these machines are highly dependent on the gauge of steel being
processed and the speed and pattern of the press strokes.
At the time of survey there were no mandatory ear protection zones, although the company
advised the employees that they should wear hearing protection in certain areas. This advice
was considered to be reasonable since the noise survey carried out confirmed that noise
exposures were less than the second action level.
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Workers operating presses would tend therefore only to wear hearing protection when they
perceived it to be necessary, i.e. when heavy gauge steel was being processed. Earmuffs were
the only form of hearing protection supplied and these were found to be acceptable by those that
wore them.
The low level of hearing protection usage at this site (10%) reported in Table 4.2 is mainly due
to the fact that there was no in-house rule that they must be used.
4.1.14 Road stone quarry (large company) – location code PNR
This company extracts whinstone for sale as foundation material for construction sites and also
produces bitumen coated stone for road surfacing. The central area of the quarry contained the
rock crushing and screening equipment from which the majority of the noise emissions were
produced. The operators for this equipment were all located within acoustically insulated
control rooms and were therefore shielded from the noise emissions. However, they were
required to leave these rooms on occasion to clear blockages and to carry out various checks.
When this was done the operators would all wear hearing protection. The second area observed
was the quarry face where mobile plant was used to break up the large boulders, gather up and
transfer the material onto dumper trucks, which would carry the material to the crushers in the
central area. The operators of the hydraulic hammer and excavator, while being located within
an insulated cab, were still exposed to significant noise levels due to the vibration and impact of
the production process. Generally, the windows of the cabs would be closed but these were
opened on occasion for ventilation or to look out at the work area. The hydraulic hammer
operator and the excavator driver both wore hearing protection. The dumper trucks were less
noisy and these operators did not wear hearing protection whilst driving the vehicles, as it was
unnecessary.
Maintenance workers and supervisors wore hearing protection when walking through the noisy
areas.
The company supplied a range of earplugs and earmuffs, but helmet mounted earmuffs were
used by most of the workers as this was seen to be the most practical solution. However, it was
not necessary to wear a hard hat inside the face vehicles and these workers would wear earplugs
or standard earmuffs.
The company had posted noise-warning signs in the designated areas and the workers received
regular refresher training on noise hazards. The company made use of the staff noticeboard to
update information on noise – explaining why areas were designated as hearing protection zones
and reinforcing the message that using hearing protection would help to eliminate the effects of
‘dangerous’ noise. Information was communicated visually and written in understandable
language to help promote use of hearing protection.
This company is an example of a quarry with good working practices and may be compared
with the smaller family owned quarry described below.
4.1.15 Road stone quarry (small company) – location code GLL
This quarry is organised in the same way as the larger quarry in terms of the production method,
but there was less consideration given to noise control and the use of hearing protection. There
was one noise hazard warning sign apparent but it was not clear from this the extent of the ear
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protection zone. The operator for the screens wore a hard hat with earmuffs attached but these
were seldom worn over the ears. Most of the time this operator stood in a small control cabin
and would occasionally go out into the plant to clear blockages. If the particular job was brief
then the operator stated that he would not bother to put the earmuffs down onto his ears.
None of the other plant operators were observed wearing earmuffs during the course of the day,
but again the mechanical shovel driver and dump truck drivers were located within the vehicle
cabs and these were well insulated.
The face worker operated an excavator and a hydraulic hammer and he wore earplugs at all
times. This operator remarked that he had bought the earplugs himself but added that the
company would supply them if asked, but it was not worth the trouble.
Working conditions were primitive and there were no stores of hearing protection or any other
PPE held on site.
4.1.16 Engineering workshop – location code BLT
This workshop was involved with boring and turning of hard steel alloys. The machining
processes were very noisy and the noise levels in the general workshop area regularly exceeded
90 dB(A). There were no noise warning signs present and the area was not designated as an ear
protection zone. There are a number of possible engineering solutions that could be applied to
reduce noise emissions from these processes but this company chose to rely on hearing
protection in order to control exposures.
The director of the company also operated machines and was present on the factory floor for
much of the working day. He had supplied the employees with personally moulded earplugs,
which he believed would offer the best protection, but did not wear these or any form of PPE
himself. Only one of the other workers was observed to wear the moulded earplugs and this
operator remarked that they were highly effective. Consequently this operator wore them for the
entire shift. The remainder of the workers had apparently lost their personally moulded plugs
and had reverted to using standard earmuffs, which were worn at all times. There was a high
acceptance of the earmuffs, plainly because the workers perceived the noise levels to be high.
The labourer and an additional machine operator, who was the son of the director, did not wear
hearing protection at any time. (It was noted that the son stated in the questionnaire that he
always wore hearing protection when exposed to noise). The director did not complete a
management questionnaire, the reason given being that he did not have the time. It was
apparent that the director was highly stressed and took little interest in health and safety matters.
When asked about his own use of hearing protection he replied that he was already partly deaf.
4.1.17 Light engineering – location code RPG
The noisy area for this factory was located in a plating and anodising area, where small metal
components were being loaded and unloaded from the plating tanks. The job involved
emptying out the components from large baskets and sorting these into containers. The noise
emissions were regular but of relatively short duration.
The area was designated as an ear protection zone by means of noise hazard warning signs and
the operators were supplied with either earmuffs or earplugs. There was a relatively low
acceptance of the hearing protection amongst the workers. Some reasons given for not wearing
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the earmuffs included interference with surrounding objects, general nuisance, uncomfortable,
interference with communication, resignation that they had already suffered hearing loss and the
fact that managers did not wear it (“The manager doesn’t wear it so why should we!”).
As evidenced in some previous results an operative said that he always wore hearing protection
because he had worked in a company where it was compulsory and you were reminded to wear
it. He now said that it was a habit and he was used to it.
4.1.18 Stone mason – location code SAB
The stone mason employed three workers permanently located in the yard for shaping and
cutting ornamental stone. The work area was clearly marked with noise hazard signs and the
stone cutting and shaping areas were designated as ear protection zones.
Noise levels were very high and the stonemasons wore their earmuffs at all times. As noted in
another workplace, one of the staff wore earplugs underneath the muffs as he felt the muffs
were not sealed properly and he wanted to ensure protection against the noise. Another had
previously worked in a large company where he had to wear hearing protection and had
developed the habit of wearing it in noisy situations. These were worn in conjunction with
goggles and respirators and although this appeared to be cumbersome, they did not complain of
fit problems. It was clear that the hearing protection was worn simply because the noise levels
were uncomfortably high.
It was noted that the operators had supplied their own earmuffs and other PPE (or had brought it
from previous employers). The company director reported that this practice is common in the
construction industry since the workers tend to be nomadic in nature, moving regularly from
company to company. He expressed the view that it was too much to expect a small company
to supply workers with all the appropriate PPE if they are only likely to stay for a short time.
However, he qualified this by saying that he would supply the necessary equipment if the
workers did not already have it.
4.1.19 Ferrous foundry – location code BCL
The ferrous foundry is a small employer and is involved with the production of various sizes of
steel castings. The main area of the workshop is concerned with making moulds and patterns
and pouring molten metal into the prepared moulds. The dressing and welding areas however
were located at one end of this workshop with no physical segregation. These tasks were
extremely noisy as they involved continual grinding and the use of arc welding equipment. The
management had been advised to designate the dressing and welding areas as an ear protection
zone but had taken the view that this was not practicable and had designated the entire
workshop area as such. However, there was tacit recognition that the moulding and casting
areas were not sufficiently noisy to justify enforcement of hearing protection. One of the three
workers in the ear protection zone however, did not wear hearing protection at any time.
The company supplied earmuffs and earplugs and generally, the workers in the noisiest areas
would opt to use the earmuffs while those working in the moulding and casting areas would
wear earplugs.
The summary results of the noise and environmental surveys are presented in Tables 4.2 and
Table 4.3, which follow:
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Table 4.2
Summary of noise exposure ranges and source noise levels by factory location
Code

Status Work activity observed

APP

Pilot Compressed gas supply depot

AVD

Main Paper coating/laminating

BAP

Pilot Ship building (blacksmith shop)

PNR

Main Roadstone quarry

RRL

Main Light engineering (fabrication)

HSC

Main Joiner’s workshop

BAY

No. of Company size Range of
Range of
%
employees
measured daily noise Usage4
at site1
noise levels2 exposures3
25

Large

85 - 94

80 - 90

10

200

Large

81 - 88

84 - 88

25

1,500

Large

90 - 110

90 - 95

28

30

Large

80 - 105

80 - 93

50

500

Large

84 - 105

85 - 93

50

6

Large

90 - 97

79 - 84

66

Main Ship building (heavy fabrication)

1,500

Large

83 - 106

88 - 99

80

BLH

Main Light engineering (machine shop)

31

Large

84 - 92

84 - 93

100

QOL

Main Food processing

107

Large

87 - 94

89 - 92

100

SPL

Main Coal fired power station

268

Large

93 - 102

85 - 102

100

LPE

Main Light engineering (power presses)

230

Medium

83 - 103

83 - 91

10

RPG

Main Light engineering (fabrication)

100

Medium

83 - 95

82 - 92

20

HSW

Main Bottling

130

Medium

84 - 92

84 - 97

95

LDC

Main Textiles (twisting & winding)

94

Medium

88 - 92

85 - 94

100

HTG

Main Light engineering (fabrication)

30

Small

93 - 102

80 - 88

0

BCL

Main Ferrous foundry

15

Small

81 - 112

86 - 108

50

SAB

Main Stone mason

15

Small

92 - 105

82 - 99

100

CDS

Main Construction services (core drilling)

25

Small

101 - 107

89 - 99

17

GLL

Main Road stone quarry

10

Very small

85 - 106

82 - 94

10

BLT

Main Light engineering (boring & turning)

8

Very small

92 - 103

90 - 98

50

NWS

Main Construction (road maintenance)

4

Very small

101

85 - 94

100

Notes: 1. The total number of employees on the site, used to classify company by size.
2. The range of source noise levels measured in the work areas observed.
3. The range of measured personal noise exposures during the observation period.
4. Defined as the percentage ratio of the number of workers regularly wearing hearing
protection inside the ear protection zone by the total number of workers in this zone.
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Table 4.3
Summary of hearing protection choice and practices by factory location
Code

% Use Preferred type1

Maintenance2 Signs3

RPE4

Specs5 Compatibility6

APP

10

Plugs

Good

Good

No

Yes

None

AVD

25

Muffs

Good

Good

No

Yes

None

BAP

28

Plugs

Good

Adequate

No

Yes

None

PNR

50

Muffs/plugs

Good

Good

No

Yes

Helmet mounted muffs

RRL

50

Muffs/plugs

Good

Good

Yes

Yes

None

HSC

66

Muffs

Good

Good

Yes

No

None

BAY

80

Muffs/plugs

Good

Adequate

Yes

Yes

Rear banded muffs for welders

BLH

100

Muffs/semi aural Good

Good

No

Yes

None

QOL

100

Muffs/plugs

Good

Good

No

No

None

SPL

100

Muffs

Good

Good

Yes

Yes

Helmet mounted muffs

LPE

10

Muffs

Good

Poor

No

No

None

RPG

20

Muffs/plugs

Good

Adequate

No

Yes

None

HSW

95

Muffs/plugs

Good

Adequate

No

No

None

LDC

100

Muffs/plugs

Good

Good

No

No

None

HTG

0

Muffs/plugs

Adequate

Good

Yes

Yes

None

BCL

50

Muffs/plugs

Fair

Adequate

Yes

Yes

None

SAB

100

Muffs/plugs

Fair

Good

Yes

Yes

Plugs worn inside muffs

CDS

17

Muffs

Adequate

Poor

No

Yes

None

GLL

10

Muffs/plugs

Poor

Adequate

No

No

Helmet mounted muffs

BLT

50

Muffs/moulded

Poor

Poor

No

Yes

None

NWS

100

Muffs

Adequate

Poor

No

No

None

Notes: 1. The most common type of hearing protection in use at the site.
2. Availability and condition of hearing protection
3. Independent assessment of the suitability and adequacy of noise hazard warning signs
4. Whether respirators were regularly worn in combination with the hearing protection
5. Whether safety spectacles or goggles were regularly worn in combination with the
hearing protection
6. Details of any special measures taken to combat compatibility problems between
other PPE or work equipment.
The following sections describe the detailed findings obtained from the employee and employer
questionnaires.
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4.2

EMPLOYEE QUESTIONNAIRE

4.2.1

Characteristics of study group

A total of 280 employees returned questionnaires. Table 4.4 shows the distribution by
workplace size and sex and Table 4.5 the distribution by age and sex. The majority of
employees (91%) were male; and the few females worked almost exclusively for three of the
medium sized companies. Average age was 39.3 years for women and 43.2 years for men.
Table 4.4
Distribution of respondents by sex and workplace size.
Each cell contains number of respondents and percentage of column total.

Sex

Workplace size
Male
n
%
52
20
77
30
125
49
254
100

Small
Medium
Large
All

Female
n
%
0
0
23
96
1
4
24
100

All
n
52
100
126
278

%
20
36
45
100

Table 4.5
Distribution of respondents by age and sex.
Each cell contains number of employees and percentage of row total

Sex
Male
Female
All

<25
n
20
4
24

%
8
17
9

25-34
n %
39 15
6 25
45 16

Age group
35-44
n %
70 28
3 12
73 27

45-54
n %
74 29
10 42
84 31

55-64
n %
48 19
1
4
49 18

All
n
251
24
275

(5 subjects did not give full information for the tables, 3 omitted age, 1 omitted sex and 1
omitted both).
4.2.2

Personal working practices

Almost half of the study group (133; 48%) had worked in a noisy environment for more than 20
years; and a further 29% for 10 to 20 years. Men tended to have worked longer than women
(50% of men working more than 20 years compared to 20% of women). Almost 60% of
employees in large companies had worked in a noisy environment for more than 20 years
compared to 33% of employees in medium companies and 47% of employees in small
companies.
Sixty-four employees were exposed to high levels of noise all the time during a shift, 143 for
most of the time and 71 occasionally. Workers in large and medium companies were more
likely to be exposed to noise all or most of the time, while workers in small companies tended to
have occasional noise exposure (Table 4.6). Two-thirds of the women were exposed to noise
all the time compared to only 20% of the men.
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Table 4.6
Distribution of respondents by type of exposure to noise and company size.
Each cell contains number of respondents and percentage of column totals.

Are you exposed to
high levels of noise?
All the time
Most of the time
Occasionally
All

Small
n
%
3
6
25
47
25
47
53
100

Company size
Medium
n
%
37
37
44
44
19
19
100
100

Large
n
%
24
19
74
59
27
22
125
100

All
n
64
143
71
278

%
23
51
26
100

The most common source of noise was constant noise from the work process (reported by 171
employees), followed by intermittent noise from machinery when using it (120), intermittent
noise from machinery when someone else using it (118) and passing through noisy area (79).
Workers in small companies were more likely to report intermittent noise from machinery used
by themselves or others near them, workers in large and medium companies were more likely to
report constant noise from the work process.
Around half of the employees (132; 47%) claimed to wear hearing protection at all times when
exposed to noise, 112 wore it some of the time and 30 never wore it. These proportions were
similar in the three sizes of companies. The most common causes for not always wearing
protection were ‘I can’t hear properly with them in’ (57 employees); ‘they are uncomfortable’
(50 employees); ‘I cannot hear other warning signals’ (37 employees).
Of the 280 respondents, 149 (53%) knew someone who had damaged their hearing as a result of
work, and 74 (26%) had personally damaged their hearing. Of these 74, 58 had hearing damage
confirmed by a doctor or health professional. There was no evidence that employees who knew
someone with damaged hearing or had damaged hearing themselves were more likely to wear
hearing protection (in fact several comments given during the observations suggested that
workers often felt that once hearing was damaged there was no point in wearing hearing
protection). Around two-thirds of employees (182; 65%) have had an audiometry test from
their employer. Of these 50 are done annually, 44 every two years, 13 every three years and 75
over some other or unspecified time period (often reported as ‘occasionally’, ‘once’, ‘at start of
employment’). Employees from large companies were much more likely to be offered
audiometric tests and to have them more frequently (Table 4.7).
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Table 4.7
Distribution of respondents by frequency of audiometry testing and company size.
Each cell contains number of respondents and percentage of column total.

Frequency of
audiometric tests
Annually
Every two years
Every three years
Other/not specified*
Never

Company size
Medium
n
%
10
10
4
4
5
5
29
29
52
52

Small
n
%
3
6
3
6
2
4
11
21
34
64

Large
n
37
37
6
35
10

All
%
30
30
5
28
8

n
50
44
13
75
96

%
18
16
5
27
35

*

these respondents said that their employer had provided them with an audiometry test but did not specify
one of the stated time periods

4.2.3

Risk perception

Four employees had low risk perception, 62 had medium risk perception and 207 had high risk
perception. The remaining 7 employees had missed out at least one of the three questions and
could not be categorised unambiguously.
The high proportion of employees (76%) with ‘high’ risk perception is unsurprising when
answers to the individual questions are examined. Two hundred and four (73%) employees said
they knew they might become deaf if they didn’t wear hearing protection; 181 (65%) thought
the chances of suffering from hearing loss without hearing protection were very likely; and 218
(78%) employees thought industrial deafness would ruin their life in later years. Eighty-two
percent of workers from large companies had high risk perception, compared to 75% from small
companies and 68% from medium companies.
All of the four subjects with low risk perception said that they never wore hearing protection
when exposed to noise, compared to 30% of those with medium risk perception and only 3% of
those with high risk perception. Almost 60% of those with high risk perception wore hearing
protectors all the time (Table 4.8).
Table 4.8
Distribution of respondents by risk perception category and wearing of hearing
protection
(Each cell contains number of respondents and percentage of column total).

When exposed to noise, do
you wear hearing
protection?
At all times
Some of the time
Never

Risk Perception
Medium
High
n
%
n
8
13
120
35
57
76
18
30
6

Low
n
0
0
4

%
0
0
100
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All
%
59
38
3

n
128
111
28

%
48
42
10

4.2.4

Knowledge

Of the 280 respondents, seven (2%) had low knowledge of issues to do with noise exposure,
174 (62%) had medium levels of knowledge and 99 (35%) had high levels. Workers from large
companies had higher levels of knowledge (44% with high knowledge) than workers in medium
companies (31% with high knowledge) and workers in small companies (25% with high
knowledge). Examination of the replies to the individual questions showed that the majority of
workers knew about the effects of noise on their hearing ability, with between 233 and 266
respondents getting each part of question C4 correct; while very few workers could answer
correctly the questions on decibel levels. Only 10 subjects knew the correct decibel level at
which it was necessary to wear hearing protection, and 35 knew that a noise level of 93 dB(A)
was twice as loud as 90 dB(A).
There was some tendency for respondents with high knowledge also to have high risk
perception, with 88% of those with high knowledge having high risk perception compared to
72% of those with medium knowledge and 33% of the few subjects with low knowledge. Twothirds of those with high knowledge always wore hearing protectors when exposed to noise
compared to 37% of those with medium knowledge and 57% of those with low knowledge.
4.2.5

General attitudes to safety

In the study group, only four employees had low attitude to safety, 111 had a medium safety
attitude and 144 had a high safety attitude. The remaining 21 had missing data for at least part
of the questions and could not be categorised unambiguously. Subjects with high safety
attitude were more likely also to have high risk perception and high levels of knowledge.
However similar proportions of those with high and medium safety attitudes always wore
hearing protectors when exposed to noise (51% and 47% respectively).
4.2.6

Organisational issues

Over 60% of employees (176) said that their organisation had a hearing protection programme,
while almost a quarter (67; 24%) didn’t know whether it did or not. Large companies were the
most likely to have hearing protection programmes (reported by 85% of their workers compared
to 48% and 42% of workers from medium and small companies). Most employees felt that their
organisation did everything to ensure the implementation of health and safety (92; 33%) or tried
to implement health and safety procedures (134; 48%).
Sixty per cent of employees (168) had had information regarding noise at work from their
current employer, more than 2 years ago for 62, between 6 months and two years for 70 and less
than six months ago for 19. Again, workers from large companies (81%) were most likely to
have received such information, followed by small companies (50%) and medium companies
(44%). Around half of workers from small and medium companies who had received
information had done so more than two years ago, compared to under 20% of those from large
companies. The most common format for information about noise was posters or signs on the
wall (reported by 117 employees). Most commonly included information was risk of deafness
due to noise at work (reported by 115 employees) followed by employer’s and employee’s
responsibilities under the Noise at Work Regulations 1989 (by 97 and 98 employees
respectively).
Only 69 employees (25%) had training or guidance on hearing protection in a previous job, and
99 (35%) had been consulted about appropriate hearing protection for their job. However,
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almost all of these stated that they had been supplied with the most suitable type of hearing
protection. Very few workers from medium sized companies (18; 18%) were consulted about
appropriate hearing protection, while around 45% of workers from large and small companies
were consulted.
The most commonly reported effective ways to communicate information were courses held at
work (220 reports), advice from safety representatives, (146) and HSE inspector visits (105).
4.3

MANAGEMENT QUESTIONNAIRE

4.3.1

General Information

All 18 of the companies that completed the questionnaire have a written safety policy.
Approximately 90% (16) of these companies have a formal health and safety management
system in place. Of these companies, eleven (69%) have the management system audited
annually and five (31%) have it audited every 1 – 5 years. The audit is most likely to be carried
out by the company safety officers themselves (reported by seven companies) followed by
corporate health and safety officials and by external audit consultants (both reported by four
companies).
Fifteen companies think that senior management know what their legal responsibilities are in
relation to control of noise at work, two companies think that senior management do not know
what their legal responsibilities are and one company does not know whether senior
management knows what their legal responsibilities are in relation to control of noise at work.
The most common management responsibilities for a company safety officer to have are general
and environmental management (13; 72%). Only two of the company safety officers devote
100% of their time to health and safety management, two devote 75-99% of their time to health
and safety management, four devote 50-74% of their time, three devote 25-49% of their time
and seven devote 0-24% of their time to health and safety management.
4.3.2

Noise Assessments

Fourteen companies carry out noise assessments to meet the requirements of the Noise at Work
Regulations 1989. In six of these companies a safety officer or other official within the
company carries out the assessments, in seven companies it is an external noise consultant who
carries out the assessments and in one company it is a trained noise assessor.
Amongst the 14 companies that carry out noise assessments, the assessments were more than 2
years old or were reviewed more than 2 years ago in four of these companies. Of these four
companies, the most common reasons for this were due to ‘The work/process has not changed
and the assessments are still valid’ (reported by four companies) and ‘It’s a low priority issue’
(reported by three companies).
The most common reason for companies not to have noise assessments in place is due to lack of
trained staff (reported by two of the four companies that do not have noise assessments in
place).
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4.3.3

Information

Information that is most likely to be provided to employees is about where and how people can
obtain hearing protection (reported by all 18 companies), followed by procedures for reporting
defects in equipment and/or hearing protection (13) and legal duties of employers and
employees under the Noise at Work Regulations (12). This information is mainly supplied via
hazard warning signs and labels (14) followed by word of mouth (13). Other groups who most
commonly also receive this information are senior managers (16) and supervisors (15).
Comparisons with the results of the employee questionnaire showed that of the 194 employees
in the twelve companies which said they provided information on legal duties under the Noise at
Work Regulations, more than half (108 employees, 56%) did not think they received such
information. This proportion ranged from 43% to 100% (four workers out of four surveyed)
across eleven of the companies, but only 16% of employees at the twelfth company reported
that they did not receive such information.
Similar results were found among the ten companies who reported providing information about
noise induced hearing loss and its impact. Of the 201 employees at these ten companies, 106
(53%) did not report receiving information about risks of deafness due to exposure to noise at
work. Inconsistencies between the management and employee questionnaires were seen at all
ten companies, with the lowest proportion of employees not reporting receiving the information
(10%) at the same company as for the legal information.
Between 11 and 19 employees reported receiving information on legal duties or industrial
deafness, despite working for companies that did not report providing such information.
4.3.4

Instructions

Specific instructions to employees to help reduce the risks from noise are provided by 15
companies. These mainly take the form of verbal instructions (15) followed by posters or other
notices displayed in the workplace. Senior managers (14) and supervisors (14) are the most
likely groups who will also receive similar instructions.
Of the 253 employees from the 15 companies that provided specific instructions, only 71 (28%)
received information on how to wear hearing protectors properly and 50 (20%) received
information on the limitations of hearing protection. Large discrepancies also occurred between
management and employee reporting of the forms of instructions. Thirteen of the companies
reported using posters or other notices in the workplace, however only 46% of employees in
these companies reported receiving instructions from posters or signs on the wall. Similarly
only 39% of workers from companies that reported using leaflets to impart information said that
they received information from leaflets or information sheets.
4.3.5

Supervision

Workers are supervised whilst at work in all 18 of the companies that participated in the study.
Of these, there are 17 companies where the supervisors have responsibility for enforcing the use
of hearing protection. Workers who are exposed to noise (16) are most likely to receive
supervision, followed by contractors (10) and visitors (10).
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4.3.6

Training

Sixteen companies provide employees with health and safety training. The most common type
of health and safety training is on-the-job training (14) followed by induction training (13). The
training course/session is most likely to include a demonstration of how to wear
earplugs/earmuffs (11), the meaning of ear protection zones (11) and basic acoustic theory, e.g.
the decibel scale (7). Refresher courses tend to be carried out less frequently than once a year
(10). Supervisors (10) are the most likely group to receive similar training. Ten safety officers
have attended a training course to help manage noise at work.
Induction training is provided at thirteen of the companies, however only 64 of the 234 (27%)
employees at these companies reported receiving induction training. Around one third of
employees from companies which reported giving training on how to wear hearing protection,
reported receiving such training and only a fifth of employees from companies which gave
training on factors which limited the effectiveness of hearing protection reported receiving
training on these limitations. Workers from companies that provided training on basic acoustic
theory were more likely to give the correct answer to the question on the employee
questionnaire about decibel levels. Seventeen percent of workers receiving acoustic theory
training got this question correct compared to 7% of those who did not receive training.
4.3.7

Use of hearing protection

The most common reasons for issuing hearing protection were ‘This is the best way of
controlling noise exposures’ (11) and ‘Engineering controls have been tried but they’re not
enough to control exposure’ (11) followed by ‘Engineering controls are not practical (e.g. for
maintenance work) (6). Four companies have a regular inspection and maintenance programme
for hearing protection once they have been issued, 13 do not have a regular inspection and
maintenance programme, and one company does not know if it has a regular inspection and
maintenance programme.
All 18 companies carry out checks to see if safety procedures are being followed. The most
likely form of checks are safety inspections (14), followed by safety tours (11) and safety audit
(11). Managers are most likely to think that workers wear their hearing protection most of the
time they should (16). According to managers, the most likely reason for workers not to wear
hearing protection is some people are lazy or don’t care (16) followed by people forget (12) and
they are uncomfortable (8).
Most commonly, managers say that they encourage employees to wear hearing protection ‘By
involving them in the selection of earplugs/earmuffs’ (12) and ‘By disciplinary means’ (9). If
employees do not wear the hearing protection when they should, managers are most likely to
‘Have a quiet word with them and find out why they are not doing so’ (15), ‘Inform line
management of the problem’ (13) and ‘Issue a strong verbal warning’ (11). Three of the
companies have formally disciplined staff for not wearing hearing protectors, 14 companies
have not formally disciplined staff for not wearing hearing protectors and one company does not
know if they have formally disciplined staff for not wearing hearing protectors.
Table 4.9 compares management assessment of when employees wear hearing protection with
the employees’ perception. Management responses suggest that the majority of employees wear
hearing protection most of the time, regardless of whether employees think they wear it all of
the time or some of the time. Companies which report that hearing protection is worn only
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when being observed by a manager have proportionally more employees who wear protection
some of the time rather than at all times.

Table 4.9
Distribution of respondents by employee and company assessment of when hearing
protection is worn.
(Each cell contains number of respondents and percentage of column total).

Company assessment
All the time they should
Most of the time they should
When being observed by
manager

4.3.8

Employee assessment
At all times
Some of the
time
n
%
n
%
1
1
5
5
126
98
98
89
1
1
7
6

Never
n
3
26
1

%
10
87
3

All
n
9
256
9

%
3
93
3

Health Surveillance

Eleven (61%) of the companies carry out audiometric testing of employees. Of these, one
company does these tests only as part of a pre-employment medical, six do them preemployment and regularly thereafter and five do them on a regular basis. Three of the 11
companies that carry out audiometric tests do them annually, four companies do them every two
years, two companies every three years and two companies over some other period of time.
Of the 214 employees of companies where audiometric testing is carried out, 178 (83%) report
that they have had a hearing test from their employer. At four of the eleven companies where
audiometric testing is done, all of the employees interviewed had hearing tests.
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5.

DISCUSSION OF PHASE 1 RESULTS

The questionnaires and survey observations revealed some interesting trends and also
highlighted disparities between what individuals say they do and how they actually behave. Of
course, this same phenomenon applies to organisations and it was apparent that although
companies had implemented hearing protection programmes, these were not always entirely
successful e.g., due to lack of commitment by senior staff.
The following paragraphs draw together the key findings from the employee and management
questionnaires and summarise these in the context of what was independently observed.
5.1

ORGANISATIONAL ISSUES

There was a clear distinction between management practice in large companies and that of
medium sized and smaller companies. Large companies had a good understanding of their
duties under the Noise at Work Regulations and all of these companies employed qualified
safety professionals at a senior level in the company. This suggests a high level of management
commitment to hearing protection and previous research suggests that where this is present
there is greater chance of improvement and success in safety processes (Marsh et al, 1998;
Berger, 2001; Pilkington et al 2001, and Fleming & Lardner, 1999).
The large companies directed sufficient resources towards implementation of health and safety
programmes and generally their employees possessed a relatively high level of knowledge with
regard to noise hazards. This has meant that noise levels have been reduced at source as far as
was considered to be ‘reasonably practicable’.
In some of these companies, as with smaller organisations, hearing protection may only be
required for specific production conditions or for specific tasks. Consequently some companies
specified that hearing protection should be worn when these tasks or conditions were present.
Many companies however, designated ear protection zones to cover the worst case conditions
and required employees to wear the hearing protection regardless of the actual noise levels at
any particular point in time. However, in these cases workers knew that the noise levels were
generally low and did not normally wear the hearing protection. Since they had not formed a
habit of wearing the hearing protection, they were less likely to wear it when it was needed. In
general, these two approaches led to (a) confusing use of signs and complicated rules or (b) tacit
acceptance of non-compliance with ear protection zones at certain times.
The behavioural safety management approach is an example of good practice used by one of the
large companies. Although this company did not focus on hearing protection and their
‘percentage use’ result was relatively low, the company has had good results in other areas of
safety management. This management approach is considered to have potential in this company
and other large and medium sized companies for improving the use of hearing protection. It is
also possible that smaller companies could apply the general concepts as part of their safety
management approach.
Medium sized companies had basic understanding of their duties but were patently constrained
in implementation by lack of trained staff and other resources. These companies had limited
success in reducing noise levels at source and relied on hearing protection to control exposures.
They had experimented with various forms of hearing protection and provided a range of
devices for their employees on an ad hoc basis. There was little, if any, formal evaluation of the
adequacy of these devices.
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Small companies had little or no knowledge of the Noise at Work Regulations and employees
tended to rely on word of mouth for communication of information. Information that had been
gained had usually been obtained from previous employment in a large or medium sized
company.
Smaller companies relied heavily on the use of hearing protection because they did not feel able
to reduce noise exposure by any other means. Usage tended to be high because the workers
perceived that they needed protection, and in some cases this was in spite of the fact that
managers were poor role models.
In two of the small companies, workers had provided their own hearing protection because the
company did not routinely provide it. Anecdotal information suggests that this practice is fairly
widespread in the construction industry where the workforce tends to be nomadic in nature.
Employers still tend to expect new employees to bring their own PPE when they arrive for
work. However, there is no doubt that the employers in this survey would have supplied the
requisite PPE if the employees had asked or did not already have it.
The larger companies had made a range of hearing protection available to their employees, and
some care had been taken in selecting devices that were compatible with the job and had a
suitable level of protection. The medium sized companies also had a wide range of hearing
devices available but these tended to be selected ad hoc using comfort and compatibility as the
main selection criteria. However, our independent assessment of the devices was that all were
capable of protecting the wearers. In view of these findings, we concluded that there was limited
scope for improving the acceptance of hearing protection by carrying out trials with other forms
of PPE, at least for the workplaces observed.
The effects of the CDM Regulations within the construction sector were evident. All three of
the construction services companies remarked that their health and safety programmes had been
driven by pressures placed on them by planning supervisors and principal contractors.
Furthermore, the individual workers employed by these companies must comply with local rules
and regulations while working on external sites. This has apparently had a major impact on the
use of hearing protection within this industry sector.
Control of noise exposure was seen as a low priority issue across many companies, large and
small. This is likely to be due to the natural tendency to give higher priority to other coexisting
physical or chemical hazards, which have more immediate health effects.
5.2

IDENTIFICATION OF KEY ATTITUDES

The main reasons that workers gave for not wearing hearing protection when they should
illustrate that the main problem areas are with comfort and impediment of communication.
However, workers are subject to a number of conflicting demands on their attention and other
factors such as ease of use and availability of the hearing protection play a major role in
influencing whether they are worn at any particular time. These issues can only be effectively
controlled by management through proper design, implementation and enforcement of hearing
conservation programmes. During the observations and meetings it was noted that brightly
coloured/modern earplugs were more appealing to use than more traditional earplugs (especially
for younger workers) and as such may be a way for management to increase the awareness and
use of hearing protection.
Workers were most likely to be found wearing hearing protection if they had developed a strong
association between them and the task being performed. The strength of this association was
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highest for jobs where routine behaviour was required and also where the noise levels were
constant and unchanging. It was apparent that workers were more likely to be found wearing
hearing protection if they had formed a habit of wearing the protection, regardless of whether or
not the protection was actually required. This was often reported as being the result of working
in environments where people reinforced the use of hearing protection so that it became a welllearned behaviour and habit.
Workers will inevitably be required to judge for themselves when to wear hearing protection
from time to time. The probability of this being done correctly will increase if the workers have
a high level of awareness of the risks, supported by a positive safety culture and peer approval.
Workers were much more likely to wear hearing protection for the following reasons:
·
·
·
·
·
·
·
·
·

If they understand the physiological effects of noise exposure
Where noise levels are highest
Where the noise levels are constant
Where the process conditions are unchanging.
Where the job or task is routine
Where they are actively involved in the noisy task
Where they are directly supervised
Where management demonstrated commitment to hearing conservation
Where there is positive support from peer groups

The majority of the workers surveyed had a high risk awareness and medium to high knowledge
of noise related issues. Only very few had a low risk awareness and low knowledge. It is
interesting to note that although many workers had received factual training of the physical
noise concepts in the past, few could recall this information. It is perhaps unsurprising that this
information was not retained since very few would find it useful or relevant to their day to day
lives. However, most workers were particularly well informed of the physiological effects of
noise. Furthermore, while employers claimed they supplied information, instruction and training
to employees this was denied by a great number of employees. A possible explanation for this
may be partly due to the fact that the employees did not recognise the information, instruction
and training as being such when it was supplied. In part this could be due to the method of
training used by the employers rather than the content per se. Communication of safety
information informally by on the job training or passively by means of word of mouth or posters
on the wall is not necessarily the most effective nor useful training method for imparting
information. It often lacks key aspects associated with learning (individual differences,
opportunity for participation, reflection, structure and review) and it is not therefore surprising
that many recipients did not recognise it as ‘training’. Effective training requires organisation of
content, delivery and evaluation of effectiveness to ensure it meets its objectives. From this
study the majority of employees stated that one of the most effective means of communicating
information about the use of hearing protection was by formal training sessions.
This illustrates the importance of providing information that is meaningful, relevant and
effectively communicated when designing training programmes.
In spite of the ‘training’ that had been given, there were a number of prevailing myths and
negative attitudes that played a part in influencing how hearing protection is worn. The
following statements illustrate these, with explanatory comments in parenthesis:
·

I’m already deaf so there is no point in wearing hearing protection (failure to understand
that the condition is progressive)
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·

Using earplugs will cause ear infections (inner ear infections are unlikely to be caused by
dirty earplugs, although local irritation may occur)

·

Short periods of noise exposure are not harmful (maybe, but this will depend on the noise
level and total duration)

·

Earmuffs make me appear less attractive, silly, less macho (gender specific, self-image
considerations)

·

I’m resigned to hearing loss by having to work in a noisy job (failure to understand that
effective controls exist)

·

The manager doesn’t wear the hearing protection, why should I? (failure by management to
lead by example or failure to explain actions)

The key attitudes displayed by workers suggest various strategies for intervention and these are
described in the following sections.
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PHASE 2 – WORKPLACE INTERVENTION
6.
6. 1

METHODS

SELECTION OF COMPANIES FOR INTERVENTION

Several companies were identified as being suitable for intervention, although the final choice
was dependent on a number of practical matters. Some companies were ruled out due to
organisational changes which occurred after the Phase 1 surveys or which had particular
production conditions that made the interventions difficult to implement.
Four companies were finally identified as having particular scope for improvement and were
also willing to co-operate in the study. The companies selected included two small companies,
and two large companies. These are listed as follows:
Code

Activity

Description

GLL

Road stone quarry

Small company, limited resources, basic health/safety support

HSC

Joinery workshop

Small workshop within larger organisation, adequate resources
Full-time safety professional employed

HTG

Fabrication workshop

Small company, limited resources, adequate health/safety
support

BAP

Shipbuilding

Large company, adequate resources, full-time safety
professional employed

The shipbuilding company was previously surveyed twice, once in the pilot study and secondly
during the main survey within Phase 1. In each case these visits were to different areas of the
factory. The pilot survey was carried out in the blacksmiths’ workshop whereas the main survey
was carried out in the main production area of the shipyard. We decided to conduct the
intervention survey in the blacksmith shop (location code BAP), as it was a well defined area
with a permanent, stable workforce and would therefore aid before-and-after comparisons.

6. 2

DESIGN OF WORKPLACE INTERVENTIONS

Prior to the design of the training interventions it was vital to determine what was needed by
undertaking training needs analyses. The pre-intervention observation and surveys provided
detailed background information about the particular needs of each of the organisations,
enabling tailored intervention studies to be designed for each of the four organisations taking
part in the Phase 2 study.
Most companies surveyed in Phase 1 had experimented with a wide range of hearing protection
in order to find the best solution for their particular circumstances. Generally, these trials had
been successful. Of the four companies included in Phase 2, three were considered to have
scope for trials of different forms of hearing protection.
Many companies had supplied hearing protection, but had not provided basic training. Basic
noise-awareness training courses were therefore designed. These were carried out in all
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companies. The information sheet included in Appendix 4 was used as the basis for the training
courses but the researchers used specific situations in each workplace in order to illustrate
relevant points of information.
Health based information was supplied, which focussed on the fact that hearing loss is a
progressive condition, seriously affecting the quality of life in later years. The experience of
industrial deafness was illustrated using an audio cassette tape, which demonstrates the amount
of hearing loss that might occur after many years’ exposure to noise. Written case studies were
also used to personalise the condition. These case stories are included in Appendix 4.
On completion of Phase 1, it was concluded that the most effective long term measures for
changing behaviour in the workforce might be related to behavioural safety training methods,
using positive reinforcement techniques. This required co-operation from managers and
supervisors and execution of a training programme so that a basic variation of the system could
be implemented. One of the companies included in Phase 2 was considered to have sufficient
resources available to cope with this level of intervention. This was company code BAP.
The training programme was designed to be administered to middle management and shop floor
supervisors. Part of this training included how to identify workers that are not wearing the
hearing protection properly, but the main part focused on methods of encouraging workers to
wear the protection properly. This included explanations of positive feedback techniques with
demonstrations and role playing exercises. It was decided, given the competing priorities and
constraints placed upon the organisation in relation to the amount of time that was available for
the intervention, that a basic model of behavioural safety and feedback systems would be most
appropriate. An information sheet was issued in support of this training and is provided in
Appendix 5.

6.3

DESCRIPTION OF INTERVENTIONS

6.3.1

Road stone quarry (company code - GLL)

The small road stone quarry company had only very basic hearing protection measures in place
with an estimated 10% usage of hearing protection. On site there was a lack of hazard warning
signs and the hearing protection provided was old and poorly fitting. The Phase 2 intervention
was designed to meet the most pressing and urgent needs of this organisation, which were
assessed as being the need for equipment, signs and information. It was felt that the intervention
was best delivered in a practical, easily understood format that linked closely to their work.
This is in line with training and learning principals as outlined by Gordon (1987). He suggested
it is important to ensure that any training material is designed to meet the needs of the target
audience - for that reason it was agreed that the intervention would take the form of a toolbox
talk, augmented with practical demonstration and discussion.
This company was provided with noise hazard warning signs and a range of hearing protective
devices including hard hat mounted earmuffs, earplugs and also semi-aural ear inserts. The main
quarry plant workers were previously observed wearing hard hats fitted with earmuffs but the
muffs were seldom lowered into place because they were broken, poorly fitting or interfered
with the seating of the hat. It was often reported that hat mounted earmuffs would cause the hard
hat to rise up above the head and become insecure. An alternative hard hat and earmuff
combination (3M 1465 and 3M1450) was evaluated prior to the intervention and found to have
potential as a suitable alternative (the hard hat is scalloped above the ears to enable the muffs to
be worn without causing interference with the hard hat). A number of such hat/muff
combinations were evaluated but the 3M product was found to offer the best fit.
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Secondly, maintenance engineers did not ordinarily wear hearing protection and, since they
were often required to work in cramped conditions, we considered it appropriate to offer them
semi-aural ear inserts. A range of products were evaluated and three different types were
selected for the interventions. These were EAR HiViz Flex, 3M 1310 banded plugs and Howard
Leight QB3-HYG banded plugs. Two types of earplugs were also provided: EAR classic plugs
and EAR Express Pod plugs, the latter incorporates a small plastic handle that allows the plugs
to be handled with soiled fingers without unduly contaminating the foam plug.
A training package was designed to the following elements:
·

Instruction in the use of the hearing protection provided

·

Active involvement of workers in choosing hearing protectors from a range supplied.

·

Hazard recognition – identification of noisy areas and tasks, when and where hearing
protection should be worn. Provision of noise hazard warning signs.

·

Health effects – How hearing deteriorates gradually over time, becoming worse with age.
Description of tinnitus and its effects.

·

Effects of hearing loss on quality of life

The intervention was delivered in an informal style to encourage participation and discussion.
6.3.2

Joinery workshop (company code - HSC)

The joinery workshop had sufficient resources to implement effective health and safety and
provided a range of ear protection. Although the facility demonstrated aspects of good practice
it was noted that usage of hearing protection was not 100% (being noted at 66%). This may in
part have been due to misunderstandings and misperceptions of when hearing protection should
be worn. Some inaccurate assumptions were that short periods of exposure were not significant,
and indirect noise exposure was not likely to be significant. A lot of the noise exposure in the
workshop was intermittent and it was decided that trying out different types of muffs and semiaural ear inserts may assist the workers in using hearing protection. It was again decided that the
use of a toolbox talk training session with discussion and practical demonstrations would be
appropriate for the intervention.
A number of the workers at this location complained of a sense of isolation and an inability to
hear others talking while wearing earmuffs. The muffs that had been previously issued, while
being perfectly adequate, provided more protection than was actually required for this
workplace. Certain manufacturers produce earmuffs that are designed to attenuate the majority
of workplace noise but allow the critical frequencies necessary for speech recognition to pass
through to the ear. Therefore, earmuffs of this type were obtained for trial in the workplace.
However, only one product was evaluated. These were Bilsom 817 NST (New Sound
Technology) earmuffs.
Furthermore, the workers in the joinery shop were required to move to other sites to carry out
various maintenance jobs and it was reported that quite often the earmuffs would be forgotten.
The tendency in these cases was to press on with the job rather than returning to pick up the
earmuffs. The workers were therefore offered a choice of banded earplugs as detailed above and
it was explained that if they kept them around their neck they would tend not to lay them down
and forget about them.
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A training intervention was therefore designed to include the following elements:
·

Hazard recognition – identification of noisy areas and tasks, when and where hearing
protection should be worn.

·

Health effects – How hearing deteriorates gradually over time, becoming worse with age

·

Effects of hearing loss on quality of life

·

Instruction in the use of the hearing protection provided

·

Discussion of Health and Safety responsibilities

6.3.3

Fabrication workshop (company code - HTG)

The company had an active policy in relation to the use of eye protection as the manager had
personal experience of damaging his eye at work. In relation to noise at work the company had
signage around the workshop and the noise levels experienced were intermittent depending on
the type of work and equipment being used at any particular time. During Phase 1 observations,
hearing protection was not worn at all even when noisy operations were in progress. The
company had limited resources to apply a hearing conservation programme so it was agreed that
the intervention would concentrate upon education and awareness training with supplies of
muffs and semi-aural ear inserts.
The company were supplied with NST earmuffs and some semi-aural ear inserts and earplugs as
described for company HSC. The training intervention programme included the following
elements:
·

Hazard recognition – identification of noisy areas and tasks, when and where hearing
protection should be worn.

·

Health effects – How hearing deteriorates gradually over time, becoming worse with age

·

Effects of hearing loss on quality of life

·

Instruction in the use of the hearing protection provided

·

Discussion of Health and Safety responsibilities

6.3.4

Shipbuilding - Blacksmiths’ Shop (company code – BAP)

The organisation employed full-time safety personnel and had resources to implement effective
hearing protection programmes. As part of the programme it provided hearing protection and
signage to inform employees of the need to wear hearing protection in designated areas. It was
felt that even though a good system was in place, workers still did not use hearing protection as
much as anticipated, especially in the blacksmith shop area which had been part of the Pilot
Study (where 28% usage of hearing protection was observed, versus 80% usage in the
fabrication shop).
The blacksmiths’ shop had a particular problem involving teaching apprentices in the use of a
drop hammer. This machine produced high levels of impact noise and the previous assessment
carried out during the pilot survey showed that this was a significant source of noise. Since the
apprentices had to be given verbal instructions, the practice was to operate the machine without
any ear protection. Consequently, we encouraged the workers to try out the NST earmuffs and
to provide feedback on their performance.
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When trying to improve safe behaviours it is important to help employees clearly understand
why and when hearing protection should be worn and, as Statt (2000) indicated, a vital element
in the learning and change process is that of providing feedback to people about their
performance. Linked to this is the need for people to have an understanding of what it is they
are trying to achieve (the specific goal of their action) and be committed to getting there.
Fleming and Lardner (1999) also summarised key elements of behavioural safety change
programmes as including such elements as, ownership, training, definition of safe and unsafe
behaviours, feedback, reinforcement, goal setting, and review. The resources available also
suggested that the use of a basic behavioural safety model might augment the programme
already in place and improve the usage of hearing protection.
The intervention involved two processes: the delivery of a basic course for the
manager/supervisors on the use of feedback and reinforcement strategies to influence and
promote the wearing of hearing protection (a basic behavioural safety model); and the standard
intervention course for workers as outlined in the former interventions.
The training course for managers/supervisors included the following topics:
·

Common causes and effects of hearing loss;

·

Principles

and

approaches

used

in

behaviour

change

programmes,

including

communication, feedback and reinforcement schedules;
·

6.4

Methods that can be used to improve the hearing conservation programme.
EVALUATION OF INTERVENTIONS

The effectiveness of each intervention was assessed by comparison with observed behaviour
before and after delivery of the respective intervention package. Since the number of workers
included in each survey was small, there are limited data and the comparisons are largely
descriptive in nature, based on the observations of the researchers.
In order to assess the perceived effectiveness or usefulness of the training received by the
workers, a questionnaire was developed to encourage workers to provide feedback on what was
done. This follows the general advice for evaluating training programmes as described by
Gotsch and Weidner (1994). The questionnaires were administered during a follow up visit to
each of the four companies, eight weeks after the respective intervention packages were
delivered. The eight-week interval was selected as a suitable adjustment period to avoid
studying the immediate effects of the interventions.
The questionnaire used to evaluate the interventions is included as Appendix 6. The responses
from these questionnaires were tabulated in a similar manner to that described for the Phase 1
baseline survey and the results summarised in terms of percentage responses for each option
given. Respondents were also encouraged to provide additional written details and these are
taken into account in the assessment.
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7.

RESULTS OF PHASE 2 INTERVENTION SURVEYS

7.1

ANALYSIS OF PHASE 2 (POST-INTERVENTION) QUESTIONNAIRES

A total of 21 questionnaires were completed from four companies – 6 from BAP, 5 from GLL, 4
from HSC and 6 from HTG. All questionnaires were completed by male employees, with ages
ranging from 18 to 62 (mean age 47 years).
The results suggest that all the interventions had a positive impact upon workers awareness of
noise as a potential health hazard in the workplace. All 21 respondents reported that the
information provided had increased their awareness of the importance of wearing hearing
protection. Seventeen respondents (81%) reported that they had noticed that their workmates
were more inclined to wear hearing protection, while the remaining four did not know if they
did or not. Eight respondents gave reasons why their workmates were more inclined to wear
hearing protection and most of these said it was because they were more aware of the damage
that could be caused to their hearing (for example: comments included “more worried about
their hearing” and “more aware of the damage”).
Responses to question 2 about the usefulness of the specific aspects of the information provided
are summarised in Table 7.1.
Table 7.1
Distribution of responses to post-intervention questionnaire
(Each cell contains the number of responses for the given option)

Useful

No
opinion

Not very
useful

No use
at all

Total

6

14

0

0

0

20

Examples of hearing loss on audio tape

11

8

0

1

0

20

Opportunity for asking questions and
discussing issues

8

12

0

1

0

21

Opportunity to try different types of
hearing protection

10

10

1

0

0

21

How useful did you find each of the
following aspects?
Information on hearing loss and
prevention

Very
useful

The majority of respondents reported each aspect of the intervention content as being ‘Very
useful’ or ‘Useful’. This suggests that the level of detail and topics covered met the needs of
most of the respondents. However, one subject thought the audio tape examples of hearing loss
were ‘not very useful’, and another subject thought that the opportunity for discussion was ‘not
very useful’. Some comments further describe the issues in relation to the negative comments.
One said that the delivery of a course on the shop floor, where there were other distractions and
interferences, effected what was heard. Also, one of the respondents felt that one-to-one
discussion was more effective than general group discussion. Overall aspects coded most
frequently as ‘Very Useful’ were the audio tape and trying different types of hearing protection.
Responses to question 3 about the usefulness of the information on noise at work are
summarised in Table 7.2.
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Table 7.2
Distribution of responses to post-intervention questionnaire
(Each cell contains the number of responses for the given option)

Useful

No
opinion

Not very
useful

No use
at all

Total

7

10

4

0

0

21

Levels of noise that might cause hearing loss

10

9

0

2

0

21

Where and when hearing protection should
be worn

7

10

3

0

0

20

How to wear hearing protection properly

5

14

2

0

0

21

4

1

0

12

How useful did you find the information
about the following subjects?
Legal duties of employers and employees

Very
useful

*

1
6
Case studies of experience of deafness
*
This question was asked at only two companies (12 questionnaires)

Again, most respondents reported that they found the material ‘Very useful’ or ‘Useful’. Two
subjects thought that the levels of noise that might cause hearing loss were ‘Not very useful’
although this was the information which was classified as ‘Very useful’ by the highest number
of respondents. Fourteen respondents thought information on how to wear hearing protection
properly was ‘Useful’ rather than ‘Very useful’. For questions 2 and 3, respondents from BAP
and HTG were less likely to classify aspects as ‘Very Useful’ than respondents from GLL and
HSC.
Responses to the question ‘what was the most useful part of the training exercise’ included: the
examples of hearing loss given on the audio tape (7 respondents), trying different types of ear
protectors (3 respondents) and examples of noise levels (2 respondents). These can be illustrated
with some of the comments from the respondents.
· “Listening to the tape makes it meaningful.”
· “The tape – real life case study of effects – brought it home and surprised about the effects.”
· “Just trying out different ear protection and seeing what ones were best for me.”
· “Ear protection not so bulky as before.”
· “Noise levels.”
Only five respondents answered the question on the least useful part of the training course, of
whom four said it was all useful and one subject reported that giving the course on the shop
floor meant it was too noisy to hear all of it. The results suggest that even when asked for the
least useful aspects of the interventions only one actually described an aspect of the intervention
that could be improved. Given that response, it is an important point to consider where
interventions should be delivered. The intervention that was delivered on the shop floor was
that where most emphasis was being placed upon management and supervisors reinforcing
behaviour and as such illustrates that behavioural safety interventions might be better
introduced in a more formal and recognisable training situation.
An important aspect of the study was to investigate the potential impact of training interventions
upon attitudes and behaviours of workers with respect to the wearing of hearing protection. The
results indicated that the interventions have led to workers being more inclined to wearing
hearing protection and using it more consistently (18 of the 21 respondents). Ten of the 21
respondents (48%) reported that they were wearing hearing protection more consistently than
before. Four respondents also reported that they were more inclined to wear hearing protection
than in the past (although one reported in addition that he was less likely to wear hearing
protection than before!). Eight subjects were more inclined to wear hearing protection than in
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the past, one was more aware of the effects of noise but still did not wear hearing protection
though he said he would if he worked in a noisy area all the time. Two respondents said that it
had not had any impact on the way they used hearing protection, one of these two said he
already wore hearing protection all the time.
Ten subjects provided some more detail on their response to how and why their attitude had
changed since the interventions had been put in place. Three of these said that the ear protection
was easier to wear, less bulky, more comfortable; three respondents said they were more aware
of the potential damage noise could do to their hearing, and had changed their attitude (“see that
it protects hearing”).
Nine subjects made suggestions on how best to encourage others to wear hearing protection.
These included: wearing your own hearing protection; talk to them (3 respondents); making the
right kind of protection available (2 respondents). One of the workers in the small road stone
quarry suggested that giving practical demonstrations of the effects of hearing loss (using the
tape, having to listen with ears covered) was a quick and simple way to bring the effects of
hearing loss home to people.

7.2

OBSERVATIONS AND DISCUSSIONS FROM INTERVENTION SURVEYS

The post intervention observations took place over a shorter time period than the initial Phase 1
study as the patterns of noise exposure and workplace practices had already been examined.
7.2.1

Road stone quarry (GLL)

During the follow-up meeting and general discussion the operatives indicated that they felt they
were using hearing protection more consistently than in the past (supported by their
questionnaire responses where 100% felt they and their colleagues were doing more in this area
than before the intervention). During the observation it was noted that more of the men did wear
hearing protection (about 5 out of 6 - although the jobs the other person was observed doing
were not in a noisy environment that day). The intervention therefore had improved usage from
10% to over 83% (observed) and 100% (reported).
All of the workers provided with the new hard hat earmuff combination (3M1465 and 3M1450)
were impressed with the ease of use and quality of fit. This made the muffs far more likely to be
worn. In addition, the maintenance engineers reported that they were more likely to use the
hearing protection because they wore the banded earplugs around the neck and these were
therefore always available when needed.
Earplugs were unpopular with these workers, mainly due to the dirty working conditions.
In general discussion the men talked about the training session. They said that being able to get
hearing protection was really useful because the existing equipment had been in poor supply,
had been old, worn out and uncomfortable. The use of the tape and the general chat about
effects of hearing loss were also good as it let them talk about their own experiences and
brought it home that they could still protect their hearing even though it may already have been
damaged. As one commented in discussion and questionnaire, the more practical and realistic
the examples the more it means to them (his suggestion of letting people spend a day next to a
primary crusher is maybe too practical!). It was also felt that for their type of company the use
of a toolbox session was best as it was familiar, gave them an opportunity to talk and ask
questions and did not use up too much time.
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7.2.2

Joinery workshop (HSC)

Prior to the Phase 2 intervention it was estimated that 66% of the workers wore hearing
protection. During Phase 2 observation the work being carried out was more non-mechanical
work and when machines were used the men did wear hearing protection. In discussion with
the others they all reported that following the training session they did wear hearing protection
(100% reported usage) even when not carrying out jobs (where noise is indirect). Most said that
they liked using the semi-aural ear inserts as they were not as cumbersome/bulky as the muffs.
They were light and easy to carry around and were less likely to be left behind. However, a
younger member of the team found these less comfortable and preferred the ‘new sound
technology’ muffs that had been supplied. This worker reported that he could notice an
improvement in detection and recognition of speech sounds. The workers generally liked trying
out different hearing protection devices and deciding which was best for their situation. During
the conversations one member of the team suggested that having a supply of muffs/ear
protection beside all machines would encourage its use (but perhaps space made it impossible).
He suggested that video would be a good way of telling workers about noise issues in the
workplace.
7.2.3 Fabrication workshop (HTG)
During the Phase 1 intervention no people were observed to wear hearing protection. During
the post-intervention visit it was difficult to estimate the percentage usage of hearing protection
because it was not particularly noisy during the period of observation. However a few workers
were seen to use earmuffs when working at machines.
In general discussions with the workers they reported that if they were working on something
noisy they would wear hearing protection more (as evidenced by the questionnaire results, with
a reported increase in usage from 0% to 83%). The manager also reported that since the
intervention the workers wore hearing protection more often. It was interesting to be told by
some of the workers that it should be management who tells them when and what to wear as
that was seen as their responsibility and not the responsibility of the workers.
7.2.4

Blacksmiths’ Shop, Shipbuilding (BAP)

The manager and supervisor reported that they had found the coaching on basic principles of
feedback, communication and reinforcement strategies interesting and useful. The manager said
that it had made him think about the ways he interacts with his staff and following the session
he used the material as the basis of a series of toolbox talks. He said that he has used positive
and negative reinforcement strategies – although both he and the supervisor felt it was often
hard not to revert back to old habits of telling people just to do things! During the review the
manager and supervisor said that they do now try to give immediate feedback as they found that
a useful and understandable principle to use in everyday situations. They felt that the
apprentices are more open to the feedback than are some of the older workers. In conclusion
they felt that the information, notes and examples given during the session were useful and had
helped them, especially the use of immediate feedback and reinforcement of safe behaviours via
toolbox talks. However they found other concepts harder to grasp and apply and would have
liked more coaching and greater understanding of them (for example scheduling and types of
feedback and reinforcement).
The workers on the shop floor said that they had tried some of the NST earmuffs while
operating the drop hammer, but found that they got very sweaty and uncomfortable and also
found them distracting in this safety critical operation. It would probably have been better to
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provide earmuffs with built-in radio receivers and microphone transmitters, but this equipment
is expensive and budget restraints prevented its use in this case. However, this was discussed
with the workers who appeared enthusiastic about the idea and it was left with management to
consider supplying this equipment at a later date.
As in the other organisations they reported finding the tape very useful at increasing their
understanding of the effects of noise induced hearing loss. Again most reported that they tended
to use hearing protection more often and there were three observed wearing hearing protection
when working on noisy tasks (50% observed and 100% reported wearing hearing protection).
An issue of concern for some was that the training session had taken place on the shop floor,
and felt that they would have been able to hear more of the information and discuss things more
fully if it had taken place elsewhere.
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8.

DISCUSSION OF PHASE 2 RESULTS

The most basic of the interventions included provision of alternative types of hearing protection.
Most often, hearing protection had been supplied in an ad hoc manner without much thought
being applied to the selection of the most suitable devices. The most noticeable improvements
were observed by careful selection of a suitable hard hat and earmuff combination where the
existing equipment was of a poor design and in a poor state of repair.
The earmuffs that allow speech frequencies to pass through to the ear would appear to offer
potential for improving usage. However, these still suffer from comfort problems where they are
worn in workplaces that are hot or humid, or in cramped locations. Earmuffs that incorporate
radio communication equipment appear to offer a more reliable form of communication but are
expensive and are likely to be of use only in a limited number of situations.
The semi-aural ear inserts such as the banded earplugs that may be worn around the neck when
not in use, were favoured by workers who are intermittently exposed to noise. These devices are
less likely to be forgotten when moving around the workplace or when travelling from site to
site.
Where hearing protection was supplied, the employers tended to provide only one or two types
for all employees and situations. Of course this makes implementation of hearing conservation
programmes simpler, but this strategy often ignores the specific needs of individuals. It would
appear from this study that workers are more likely to find hearing protection that suits them if
they are able to choose from a wide range of products.
The observations, discussions and questionnaire results highlighted how training interventions
can have a positive impact upon the awareness, attitudes and behaviours of workers in relation
to the wearing of hearing protection. These results are not surprising given the fact that the
Phase 1 study had been a way of analysing the training needs of the companies taking part in the
Phase 2 study. It serves to reinforce the importance of assessing training needs before
programme design to increase the effectiveness of the intervention, a basic tenet of effective
training intervention (as cited in many core texts such as McCormick and Ilgen, 1997). The
results also highlighted particular aspects of training interventions that workers valued and ways
in which interventions could be further improved. Another key underlying component of the
Phase 2 investigation was the fact that management were showing a commitment to improve the
use of hearing protection in the workplace by allowing the interventions to take place. As many
researchers point out when there is management commitment to health and safety issues there is
a greater chance of programme success (Pilkington et al, 2001; Bradburn, 1996, Marsh et al,
1998 and Griffiths, 1985).
All of the interventions were aimed at providing workers with awareness and practical training
about noise, its effects and the importance of wearing hearing protection in a noisy workplace.
Each course was tailored to meet the individual needs of the organisations and for the largest
organisation the intervention was also supplemented with the use of basic behavioural safety
training for the manager and supervisor. Whilst designing the interventions it became apparent
that organisations needed a course that required minimal time away from work, especially for
medium and small organisations, where time and resources were more constrained. The final
interventions were focused and designed to take place with minimal disruption to production
and work.
The post-intervention questionnaire results (which were administered two months after the
training intervention had taken place) indicated that the training had the desired effect of
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increasing awareness of the need to wearing hearing protection at work. Although this was a
very significant result a finding of more interest was that the interventions had also impacted
positively upon the attitudes and behaviours of the workers. Almost half of the respondents
gave written explanations of the changes they had made following the intervention. They said
that they had changed their attitude towards ear protection, were more aware of the potential
damage that could be done to their hearing and the ear protection they now used was easier and
more comfortable to use. More than 85% of the respondents reported that since the training
intervention had taken place, they either wore hearing protection more consistently than before
(48%) or were more inclined to wear it than in the past (38%). During the observation and
discussions most workers reported that they now used hearing protection when needed. Some
observations and comments indicated that some workers wanted to prevent themselves from
suffering hearing loss and others who had experienced hearing loss wanted to protect what
hearing remained. These opinions are interesting in that they corroborate suggestions from
NIOSH (1999) that where a negative health outcome has not happened people are more likely to
respond to messages that point out what they have to lose by not complying with using/doing
something. On the other hand where something has already happened it is more effective to
highlight the gains to be made by using/doing something. In this sense the respondents were
demonstrating the concept of gain and loss in terms of health.
The estimates of the percentage usage of hearing protection improved significantly from that of
the Phase 1 study. The results indicated that there was improvement in the numbers using
hearing protection and this was often more than 70% improvement in the usage figures for most
companies where observation estimates could be made. The improvements were more apparent
if taken as the observed usage (rather than self-reported usage), which again serves to illustrate
the disparity that often exists between what people report that they do and what they are actually
observed to do. Interestingly the majority (81%) also felt that their workmates’ attitudes had
also changed since the interventions had taken place. This result could suggest that the
intervention may have effects beyond those who attended the course and as such could become
an important change agent in promoting increased consciousness about health and safety issues
in the workplace. During the observation and discussion some said that they were trying to form
the habit of wearing hearing protection at all times even when they were not actually using a
noisy machine as it was recognised to be a good habit to get into.
These results indicate that the workers were more aware of the effects of noise and were
generally more positive about wearing hearing protection than before the intervention. Greater
numbers actually wore hearing protection than in the past. Further exploration of the results
highlight factors that were important in achieving these changes.
As reported by many researchers (e.g. Gordon, 1987; NIOSH, 1999; Fleming & Lardner, 1999,
and Berger, 2001) the success of interventions can be increased by making the material more
relevant to the context of the work and by involving people in the process in an active way.
During the interventions the course material was designed to include information about
particular workplaces to make it more real and meaningful to the participants. The use of the
tapes and case study materials were also methods used to make people identify with the effects
of hearing loss and thereby understand the potential long-term effects of not wearing hearing
protection in the workplace. The sessions were also designed to allow more interaction,
discussion, involvement and participation of workers as opposed to being a ‘chalk and talk’
lecture. The courses aimed to engage the participants in active discussion, listening and trying
different types of hearing protection.
The results from the evaluation questionnaires indicated that more than 90% of the respondents
rated the particular aspects of delivery of information on the programme to be useful and very
useful. The majority felt that the practical aspects of the course, such as, listening and hearing
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the effects of hearing loss on tape and being able to try and choose hearing protection devices
were especially useful. Most respondents also rated most aspects of the information about noise
at work to be useful or very useful. The most valued aspect was that of finding out what levels
of noise might cause hearing loss, although most other subjects were rated as useful by more
than 80% of respondents. Again this suggests that the more pragmatic, and practically
meaningful pieces of information appear to be most useful in the work context. An interesting
anomaly was that the use of written case studies was viewed as useful by only 50% of those
who received them. It cannot be determined if this was due to reading difficulties but it is clear
that written material is less effective than aural or visual signals in communicating hazard
warning information.
This was often made apparent from the comments and discussion about the use of the audio tape
as being very good to ‘bring the message home’ about the effects of noise on hearing ability.
Another factor to consider when using case studies is the use of non-written material as opposed
to written case studies. These may be more engaging and beneficial especially where reading
may present a barrier to learning.
Taken together, these results suggest that organisations could improve the use of hearing
protection in the workplace by conducting training courses that are engaging, relevant and
meaningful to employees. The use of media to support training (such as audio or video tapes)
can be a very good way to emphasise the effects of hearing loss and demonstrate what one has
to gain by wearing hearing protection. The impact of a particular intervention is likely to be
improved where there is a high level of involvement and participation of trainees during the
course. This was demonstrated by the fact that most respondents valued listening to the audio
tape and were able to try out different types of hearing protection and decide which were most
comfortable for them to use.
Although it appears that most respondents valued most aspects of the intervention and its
delivery, a few comments were made to improve the training. In one of the interventions the
course was delivered on the shop floor, it was noted that this made it more difficult to listen and
engage in the training than if it had been held elsewhere. Another suggestion to make the
material more meaningful was to use videos, where sound and sight could be engaged when
learning about the hearing loss and the effects of workplace noise exposure.
The respondents also suggested that ways to encourage others to wear hearing protection
included leading by example i.e. wearing one’s own hearing protection. Also valued were:
talking about ones experiences, giving simple practical demonstrations of the effects of hearing
loss and ensuring that suitable PPE is made available. These results again support the need for
practical steps to be taken to encourage the use of hearing protection. The results also show that
workers themselves know that they and their colleagues have a positive role to play in
promoting the use of hearing protection in the workplace. This is similar to other research
findings (e.g. Berger, 2001; King et al, 1997) that report the positive influence peers can have in
the promotion of appropriate behaviours in the workplace. It is worth noting that companies’
noise assessments often allow supervisors and managers to pass through noisy areas without
having to wear hearing protection. The justification for this being that the noise levels are low
enough and the period of exposure sufficiently short to ensure that the Action Levels are not
exceeded for these people. However, the shop floor workers often do not understand this
distinction. There is no evidence from this study that legitimate non-use of hearing protection by
managers and supervisors has a negative effect on workers’ attitudes towards wearing hearing
protection. However, there is limited evidence to suggest that there is a positive effect on
workers’ attitudes when managers and supervisors do wear the hearing protection, regardless of
whether it is actually required by the company’s noise assessment.
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In relation to the basic behavioural safety training course given to the manager and supervisors
in the large organisation, the general feedback was favourable. They felt that the use of
immediate feedback was a very useful mechanism to promote the wearing of hearing protection,
and felt that the younger workers were responding well to it. They found the examples of
communication and the ways to encourage and promote the use of hearing protection good and
actually used some of the techniques as the basis of toolbox talks about noise and the
workplace. However, they found some of the ideas of scheduling and positive and negative
reinforcement techniques more difficult to apply and tended to use the more basic ideas. The
results suggest that the principles of behavioural safety can give the manager and supervisor an
added tool with which to influence their staff to use hearing protection. However, because the
ideas were different and somewhat novel, it may require more practice and skills training to
maximise the potential of the programme for the organisation. Again research does stress the
importance of spending time in bedding in a behavioural safety programme as it does require a
change in thinking and working practices and is not designed as a quick-fix solution.
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9.

CONCLUSIONS

Phase 1 of this project highlighted discrepancies between what individuals and organisations
say they do and how they behave in reality. It was apparent that although companies had
implemented hearing protection programmes, these were not always entirely successful and this
was attributed to a lack of commitment by senior staff. However, this is an important (but not
the sole) factor in the understanding of the attitudes and behaviour of individual workers
towards hearing protection since human factors such as culture, gender stereotypes and peer
pressure may counteract management influence (either to the detriment or the benefit of safety).
9.1

OBSERVATIONS ABOUT MANAGEMENT PRACTICES

There was a clear distinction between management practice in large companies and that of
medium sized and smaller companies. Large companies were aware of their legal duties and
were more likely to possess formal systems for managing health and safety. This demonstrated a
high level of management commitment to hearing protection and generally this filtered down to
the shop-floor level of the factory, supporting the findings of previous research (Marsh et al,
1998; Berger, 2001; Pilkington et al 2001, and Fleming & Lardner, 1999).
There were many examples of confusion about when and where hearing protection should be
worn. In large-scale operations like power stations, where the noise levels are generally constant
and unchanging, implementation of the hearing protection programme is reasonably simple.
However, the frequently changing nature of the work in many of the smaller sites visited meant
that it was difficult for management to keep up to date with their noise assessments and workers
often received inadequate or inappropriate instructions. In their efforts to comply with the
statutory duty to designate hearing protection zones, management had assigned entire work
areas as such. Workers often ignored the warning signs, since they were clearly inappropriate in
certain areas or at certain times of the day. In these cases management reinforced the workers
behaviour by failing to enforce their own rules.
9.2

IMPACT OF HEALTH AND SAFETY REGULATIONS

It was clear that the Noise at Work Regulations 1989 were often misunderstood and viewed as
being complicated, particularly with setting of two action levels, but the most obvious
misunderstanding was that the Action Levels referred to daily average exposures. It may be
concluded from these observations that the Noise at Work Regulations (and supporting
guidance) need to be as simple as possible if they are to be properly implemented by companies
with limited resources.
The provisions of the CDM Regulations were an important influence in improving the health
and safety performance of small and medium sized companies within the construction sector.
All three of the construction services companies included in this study reported external
pressures by planning supervisors and principal contractors. This has apparently had a major
impact on the use of hearing protection within this industry sector, albeit indirectly.
9.3

SELECTION AND USE OF HEARING PROTECTION

Generally, larger companies had made a careful selection of a range of hearing protection to
offer their employees, taking into account the level of protection and compatibility with other
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PPE. While the small and medium sized companies tended to select hearing protection less
rigorously, our independent assessment found that the devices were capable of protecting the
wearers adequately if worn correctly.
It is recognised that manufacturers of hearing protection are conscious of the limitations of these
products and have taken steps to make their equipment more attractive and comfortable to wear.
A range of brightly coloured devices is now available, which make them more attractive,
particularly to younger workers. Also, a range of passive noise filtering muffs offer the wearer
greater opportunity to hear speech sounds. However, out of a number of hard hat and earmuff
combinations available only one type was found to offer a high quality of fit. In fact some of the
types tested were very poor and offered limited added benefit.
The main reasons that workers gave for failing to wear hearing protection was loss of comfort
and impediment of communication. However it was clear from observation that this related to
their overall acceptance of the hearing protection rather than the probability that they would
wear the protection when required. Workers are subject to a number of conflicting demands on
their attention and factors such as ease of use and availability of the hearing protection play a
major role in influencing whether they are worn at any particular time.
Workers were most likely to be found wearing hearing protection if they had developed a strong
association between it and the task being performed. The strength of this association was
highest for jobs where routine behaviour was required and also where the noise levels were
constant and unchanging. Workers that moved from this type of environment to a different
workplace were more likely to continue to wear the hearing protection, regardless of whether or
not it was actually required.
9.4

EFFECTIVENESS OF THE INTERVENTIONS

The interventions in Phase 2 were designed after considering the findings of Phase 1 and were
designed to meet the needs of the four different organisations included. The content of the
courses covered a variety of topics including, basic noise awareness, practical demonstrations of
the effects of noise induced hearing loss, discussions about noise levels, the legal duties of
employer and employee and general issues relating to the subject matter. The courses also
offered workers the chance to become involved in trying different types of hearing protection
and deciding what types they preferred for their particular work situations. In one organisation
some staff were coached in the use of basic behavioural modification techniques as methods to
encourage and promote the use of hearing protection in the workplace.
The results indicated that the attitudes and behaviour of staff in relation to the use of hearing
protection could be positively influenced and changed by developing tailored practical
intervention programmes. The results also suggested that even basic knowledge and skills in
feedback and reinforcement can assist management in the promotion of a hearing conservation
programme. However, it is clear that management of small and medium sized companies find
these techniques difficult to master. Therefore, if these are to be more effective, there probably
needs to be an increased emphasis placed on management training and coaching with lots of
opportunity to practice, review and understand the different aspects that underline the
behavioural safety programme.
The results are encouraging on a number of fronts as they suggest that improving the use of
hearing protection in workplaces is achievable where various good practice principles are
followed.
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A key to the success in increasing the use of hearing protection was the fact that the
interventions were tailored to meet the needs of each organisation following the Phase 1
assessment of needs (in real terms what had been carried out was a training needs assessment).
This meant that the content was designed to address the circumstances of each organisation,
although in most instances many topics were common to all organisations. In conjunction with
this was the fact that management had allowed the interventions to take place, showing a level
of commitment to the health and safety of their employees. Where these two conditions are not
present it is likely that programmes will not be as effective as the interventions carried out in the
present study.
This study reveals that many companies that have noise problems do not always recognise the
significance of the problem, and those that do could certainly do more to provide adequate
protection for their employees and ensure that it is worn. It is evident that a great deal of effort
is required to encourage both employers and employees to fulfil their statutory obligations. It
would be interesting to re-visit the companies included in this survey at some future date to
determine whether the changes noted post intervention are long standing changes or whether
they revert back to the old working practices. It is certainly evident that companies do need to
be actively encouraged to improve general health and safety performance. This is most likely to
be achieved by an enthusiastic manager, health and safety adviser or occupational hygienist,
employee safety representatives, or HSE inspector.
It is interesting to note that HSE are currently funding research into the feasibility of using
roving safety representatives who are able to enter companies and provide assistance and advice
on a range of hazards in the workplace. This scheme could potentially meet the needs of small
and medium sized enterprises that do not normally have access to this type of service except
when purposely engaging a consultant. However, the results from this work would suggest that
the impact that such a roving safety representatives could have might be limited if there was
insufficient time given to each company visited and special training would probably be required
to meet the high skill requirements needed. A key feature of such assistance should include
actively engaging management and employees to reduce and control health and safety risks
identified as opposed to providing information alone.
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10.

RECOMMENDATIONS

Workers are often required to wear hearing protection while working in noisy areas when
carrying out noisy tasks. Although workers may have access to hearing protection, it may not
always be worn.
There are a number of practical solutions that can be applied in the workplace to encourage the
use of hearing protection. Some of which have been identified during this study and some of
which should already be well known. In this section, we present a list of actions or strategies
that are designed to help employers and managers increase the acceptance and use of hearing
protection in the workplace.
10.1

SELECTION OF HEARING PROTECTION

Hearing protection must be capable of reducing the noise at the ear to a safe level. However,
they must also be reasonably comfortable if they are going to be accepted by the worker. This
means that they must be compatible with whatever else the worker is wearing or doing. The
following guidance can be used when selecting a device that will be accepted by the wearer.
1. Firstly, make sure that the required level of protection is established by having a competent
person measure the noise levels and determine what level of attenuation the ear protectors
should provide.
2. Review the available types of hearing protection. Generally, this will involve choosing
between earplugs, earmuffs and semi-aural inserts. At this stage an assessment of their
compatibility with the task and environment will need to be made.
3. Do not select high efficiency ear protection unless it is really needed. It is a mistake to
assume that the highest level of protection must be the best. Devices with a high level of
noise attenuation may be heavy, bulky and generally more uncomfortable to wear than more
basic types.
4. The choice of hearing protection is best done in consultation with the workers who are
going to wear the devices. An informal session, away from the shop floor often works best.
Discuss the pros and cons of using each type of device. Involve the workers and let them
try out a selection of devices so that they can choose something they are comfortable with.
This might mean supplying a wide range of different devices, but this is better if the
workers actually use them when they should.
5. Earmuffs can be unpleasant to wear when the work areas are hot or if a lot of manual work
is involved. If the workers are required to crawl or work in narrow and confined spaces,
earmuffs are probably going to be too bulky for this application so earplugs might be a
better choice.
6. If the worker needs to wear a hard hat, consider using hat-mounted earmuffs. There are
many hard-hat and earmuff combinations available, but some are difficult to use and do not
fit well. Look for a hard hat that has been specially designed to accept earmuffs. These will
have a profiled edge, which allows the earmuffs to cover the ears without fouling on the hat
itself.
7. If the work area is very dirty and the workers’ hands get badly soiled, earplugs may not be a
suitable choice. This is because conventional earplugs need to be rolled up and placed into
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the ear canal using the fingers. It is natural for people to be resistant to introducing dirty
earplugs into the ear. In these cases earmuffs would probably be the best choice.
8. There are modern alternatives, which bridge the gap between traditional earplugs and
earmuffs. There is a range of mushroom-shaped earplugs, which do not need to be
compressed and which have a small plastic stub handle which enables them to be handled
with dirty fingers.
9. Semi-aural ear inserts, i.e. earplugs on flexible plastic neckbands are also a good choice as
they can be easily removed and replaced in dirty environments. They are also far less bulky
than earmuffs.
10. Earmuffs and earplugs are often forgotten by workers that are always on the move, e.g.
factory maintenance workers, or people working from vehicles such as field service
engineers or site construction workers. It is probably best in these cases to opt for semiaural ear inserts. These can be worn around the neck when not in use. These devices are
light and unobtrusive and once placed around the neck are less likely to be laid down and
forgotten.
11. The semi-aural ear inserts are a good choice for supervisors and managers who frequently
need to move from quiet to noisy areas and back again.
12. Try to choose brightly coloured ear plugs and semi-aural ear inserts as these tend to be more
readily accepted by younger workers.
13. Custom moulded earplugs may be an option to consider. They can be more comfortable to
wear because the plugs are pre-moulded according to the exact shape of the wearer’s ear
canal. The disadvantage is that they are more expensive than standard earplugs so the initial
purchase costs can be high.
14. Timely replacement of lost or damaged custom moulded plugs may also be an issue to
consider. However, it is understood that the companies supplying these products include
maintenance contracts to cover these problems. These devices are unlikely to be suitable
replacements for conventional ear protection in situations where there is a high turnover of
staff because the replacement costs would be too high.
15. Where workers need to hear each other talking in noisy work areas, ear muffs or ear plugs
which have been designed to make the speech frequencies more audible, should be selected.
16. For more reliable communication, it would be better to obtain earmuffs, which incorporate
radio communication equipment. These devices are particularly good for safety critical
applications, e.g. airport ground crew and for training workers in the use of noisy and
dangerous machinery.
17. It is important to ensure that whatever device is selected, it will provide the necessary
degree of protection. This is always going to be the most important consideration, so it must
be properly checked out by a competent person.
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10.2

INFORMATION, INSTRUCTION AND TRAINING

Workers need to be trained to use hearing protection properly and they must know when and
where the hearing protection is to be worn. They should clearly understand that they have moral
and legal obligations to wear the hearing protection and to comply with the health and safety
rules that are provided. Often these can be difficult to communicate because time pressures and
also because of cultural factors in the workplace. The following guidance is provided to assist in
making the information, instruction and training more relevant, and therefore more likely to be
retained.
1. While workers need to have an understanding of the hazard, health effects and legal
responsibilities, this is best explained in simple terms. Using basic noise concepts such as
decibel scale and quoting the relevant health and safety regulations are unlikely to stimulate
much interest.
2. It is no use issuing hearing protection and then expecting the workers to use it correctly. In
particular, workers need to be shown how to insert earplugs correctly so that they get the
maximum benefit. This should be demonstrated by a trained and experienced user.
3. Do not just rely on the instructions provided by the hearing protection manufacturer. While
these are a useful reference, workers do not always have the time or the inclination to study
these.
4. Workers also need to understand the limitations of hearing protection and how the
efficiency is decreased if they are damaged or used inappropriately. Again this is best
explained in practical demonstrations.
5. Management needs to determine the specific training needs of their workers in relation to
hearing protection and then design a training programme that meets their needs. This should
take into account the time available, content, style of delivery, resources required and
venue, all of which may be specific to the site in question.
6. The best results may be achieved by delivering short, focused training courses. These could
be incorporated into a toolbox training session for example, where other practical issues are
covered. This however should be done in a structured manner allowing time for discussion
of issues and participation of workers. The training session could be enhanced by delivering
it away from the shop floor if possible.
7. It is important, also to back up the toolbox talks with refresher courses from time to time.
This provides an opportunity to bring in new or more advanced concepts and to answer any
questions that have arisen since the previous training session. By introducing new ideas or
topics, the workers are less likely to become bored by hearing the same thing time and
again.
8. Workers need to understand that hearing loss is a seriously disabling condition, but that they
can do something about reducing the likelihood of it ever affecting them. The effects of
hearing loss are best illustrated by an audio demonstration of what normal speech would
sound like with varying degrees of hearing loss. There is a range of audiocassette tapes and
multi-media presentations available, which can be used to illustrate the effect.
9. It might be possible to involve existing staff that have suffered hearing loss and allow them
to talk about their experiences to other workers. If workers volunteer such information in a
training session, these experiences can help to reinforce and illustrate the learning points.
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However, this needs to be handled sensitively to avoid embarrassment or breaches of trust.
It is important to ensure that staff are not prompted or pressed into providing this kind of
input, since this can be counterproductive.
10. Written material such as case studies, which describe how people are affected by hearing
loss are a valuable resource for training purposes. However, they are not very effective
when used on their own. Experience has shown that written material is far less effective
than audio or visual presentations.
11. Written information about legal duties e.g., contained in HSE leaflets and warning posters
are again, of limited use in themselves. Employers must consider these materials as a backup to more immediate methods of communicating information, described above.
12. As with any system it is important that evaluation and feedback information is sought from
workers to determine how the training session has achieved its objectives. This can allow
scope for further improvement in content and delivery and can be achieved by filling out a
simple questionnaire or comments sheet on completion of the course.
10.3

MANAGEMENT OF THE HEARING PROTECTION PROGRAMME

Once implemented, the hearing protection programme needs to be kept up to date with changing
processes and work practices. Hearing protection needs to be maintained and replacements
purchased, and certain classes of workers should receive audiometric tests on a regular basis. In
particular, hearing protection zones need to be designated appropriately so that workers have a
clear understanding of when and where hearing protection is to be worn. The following
guidance is provided to assist with this:
1. Hearing protection, once introduced into the workplace must be maintained. There needs to
be a sufficient stock of earplugs, or replacements for worn out or damaged earmuffs etc.
2. Where it is necessary for hearing protection to be worn for particular tasks, it is best if the
hearing protection is stored in a clean area nearby. The earmuffs should not be left hanging
over a dirty machine or they are not likely to be worn.
3. Where earplugs can be used, these are best kept in dispensers located at the access doors to
the noisy area. These should be regularly inspected and replenished when necessary.
4. Hearing protection zones need to be properly thought out. Do not designate entire work
areas as a hearing protection zone if there are only some noisy areas in the space. This will
cause confusion amongst the workers and will make it difficult for management to enforce.
It is always better to segregate or enclose noisy processes and have them inside clearly
defined hearing protection zones.
5. It is important for management to lead by example. This is important when communicating
company policy and procedures. It is no use instructing workers to wear hearing protection
and then allowing senior people to act differently. It may not be absolutely necessary for
managers to wear hearing protection while in a noisy area, e.g. if their exposure is very
short, but it sends a clear message that management is committed to the hearing protection
programme if they do.
6. Audiometric testing of exposed workers, is an important way of monitoring the
effectiveness of the hearing protection programme. However, these tests are also useful in
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raising the awareness in the individual to the noise hazard. If there is a measureable hearing
loss, this can be used to emphasise the need for improvements in the workplace, both by the
individual and by management.
7. The audiometric programme must be supervised by qualified occupational health personnel
and they must ensure that the results are communicated to workers sensitively. It is
important that a worker knows that if they do have measurable hearing loss, they can do
something to prevent further significant losses. This sort of information, delivered at the
time of consultation, can be used to prevent workers developing a fatalistic attitude to the
problem.
8. Companies should incorporate hearing protection and other safety programmes into formal
management systems such as that described by HSG65 (HSE, 1998). If this is done, the
companies will have the framework to allow continuing improvement in health and safety
performance by means of standard setting, monitoring and reviewing performance.
However, it is again important that sufficient resources are directed towards these systems
and that senior management has an active role in them.
10.4

BEHAVIOURAL SAFETY PROGRAMMES

A poor safety culture in an organisation may often be characterised by peer pressure from
particular individuals with negative attitudes towards safety. It might not be possible to change
the attitudes of the individuals with fixed ideas, but it may be possible to lessen their influence
and steer their colleagues and work mates towards adopting a more constructive attitude. This
can perhaps be achieved by introducing a behavioural safety programme into the workplace.
This can work at a number of levels and does not need to be restricted to use of hearing
protection.
There are some commercial packages available, which provide companies with the basic
framework to get started on such a programme. These commercial packages are probably best
suited to the needs of medium to large companies as they do require significant time and
resources to administer. The following points are made to assist in the development of a
behavioural programme, which deals with hearing protection:
1. Usually, the behavioural safety programme will be structured to tackle a range of workplace
issues and if so, sufficient emphasis must be given to the hearing protection aspect.
2. The employer needs to ensure that adequate resources, time and personnel, are allocated to
the programme if it is to be successful. The programme also needs to be sustained and
adapted to meet the needs of the particular company as it progresses, otherwise it is likely to
stagnate and people may revert back to former bad practices.
3. The programme needs to be explained to the workers so that they are willing participants.
4. It is important that workers that have an active role in the administration of the behavioural
safety programme are properly trained in the relevant procedures. This will include roleplaying techniques to help them deal with difficult individuals and situations.
5. Smaller companies can try to change workers behaviours using positive and negative
feedback communication methods. These can be effective over a range of issues, not just in
relation to the use of hearing protection.
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6. If the feedback techniques are to be effective, the managers and supervisors need to be
trained and coached in the use of these approaches and have plenty of opportunity to
practice, review and understand the different aspects that underline the programme.
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8 Roxburgh Place Ɣ Edinburgh EH8 9SU

Research project carried out by

Institute of Occupational Medicine (IOM)
on behalf of the Health and Safety Executive
Questionnaire
Date………………….....

Form ID….......................................……
(For IOM use only)

The following questionnaire is designed to help us understand more about your work
and how you feel about wearing hearing protection, such as earmuffs and earplugs.
Guidance is given on how to complete each question. Some questions require you to
tick one option / box only, while others require you to tick as many options / boxes
that apply. Please answer ALL the questions. The questionnaire should take
approximately 10 – 15 minutes to complete.
All responses will be treated with the strictest confidence and will not be seen by your
employer.

Fax 0131-667-0136 Ɣ Telephone 0131-667-5131 Ɣ E.mail IOM@IOMHQ.ORG.UK
Governors: Russel Griggs, Chairman Ɣ Sit William Simpson Ɣ Professor Philip Love CBE.
A recognised charity limited by guarantee Ɣ Registered in Scotland No. 123972
Multi-disciplinary specialists in Occupational and Environmental Health and Hygiene Ɣ Research Ɣ Consultancy Ɣ Analysis Ɣ Training

SECTION A – Personal Working Practices
A1.

How long have you worked in a noisy work environment?

a)

Up to 5 years

c

b)

More than 5 years but less than 10 years

c

c)

More than 10 years but less than 20 years

c

d)

More than 20 years

c

A2.

Are you exposed to high levels of noise?

a)

All the time during the working shift

c

b)

Most of the time during the working shift

c

c)

Occasionally during the working shift

c

A3.

What are the sources of noise?

a)

Constant noise from the work process

c

b)

Intermittently from equipment / machinery when I am using it

c

c)

Intermittently from equipment / machinery when someone else near-by is using it

c

d)

When I pass through noisy areas to get to another part of the building/plant

c

A4.

When you are exposed to noise do you wear hearing protection?

(please tick one box)

(please tick one box)

(please tick all those that apply)

(please tick one box)

c
c
c

+

a)
b)
c)

At all times
Some of the time
Never

A5.

If you don’t wear hearing protection when exposed to noise, is this because:

a)

I am not clear as to when I should wear them

c

b)

I can’t hear properly with them in / on

c

c)

They are uncomfortable

c

d)

No one else wears them

c

e)

I can’t always find a pair

c

f)

They get in the way of other Safety Equipment / Clothing

c

g)

I feel isolated when wearing hearing protection

c

h)

I cannot hear other warning signals

c

i)

Other, please specify………………………………………..

c

Go to question A6

(please tick all those that apply)
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A6.

Do you know anyone who has damaged their hearing as a result of work?

a)

Yes

c

b)

No

c

A7.

Have you personally damaged your hearing as a result of work?

(please tick one box)

(please tick one box)

a)

Yes

b)

No

c)

Don’t know

c
c
c

+ Go to question A9
+ Go to question A9

A8.
If yes, has hearing damage been confirmed by your Doctor or other Health
Professional?
(please tick one box)

a)

Yes

c

b)

No

c

A9.

Has your employer ever provided you with an audiometry (hearing) test?

a)

Yes

c

b)

No

c

A10.

If yes, how often is this testing done?

a)

Annually

c

b)

Every 2 years

c

c)

Every 3 years

c

d)

Other, please specify…………………………………………………. c

(please tick one box)

+

(please tick one box)
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Go to section B

SECTION B – Risk Perception
B1.

Please indicate which of the following best describes your attitudes to wearing
hearing protection:

a)

I don’t wear hearing protection because industrial deafness isn’t a problem in my job

c

b)

When I wear hearing protection it’s only because I have to

c

c)

I wear hearing protection because I know that I might become deaf if I don’t

c

B2.
are:

If you don’t wear hearing protection, the chances of you suffering from hearing loss

a)

Very likely

c

b)

Quite likely

c

c)

Not very likely

c

d)

Not at all likely

c

B3.

Please indicate which of the following best describes your view on industrial
deafness:

(please tick one box)

(please tick one box)

If I am made deaf by work:
a)
It won’t affect my quality of life

(please tick one box)

c

b)

It will ruin my life in later years

c

c)

I don’t care because it takes a long time to happen

c

d)

I have not really considered it

c
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SECTION C - Knowledge
C1.
According to Health and Safety Legislation when is it necessary to wear hearing
protection?
(please tick one box)

a)

When exposed to noise levels greater than 85 dB(A)

c

b)

When exposed to noise levels greater than 90 dB(A)

c

c)

When my daily average exposure to noise is greater than 85 dB(A)

c

d)

When my daily average exposure to noise is greater than 90 dB(A)

c

e)

Don’t know

c

C2.

If my employer asks me to wear hearing protection:

a)

I am required to wear them by law

c

b)

I can choose whether or not to wear them

c

c)

It depends on the noise level

c

C3.

Which of the following is correct?

a)

A noise level of 93 dB(A) is twice as loud as a noise of 90 dB(A)

c

b)

A noise level of 96 dB(A) is twice as loud as a noise of 90 dB(A)

c

c)

A noise level of 99 dB(A) is twice as loud as a noise of 90 dB(A)

c

d)

A noise level of 180 dB(A) is twice as loud as a noise of 90 dB(A)

c

C4.

Please answer true or false to the following statements:

(please tick one box)

(please tick one box)

True False
(please tick one box)

a) Hearing naturally gets worse as you get older

c

c

b) Noise induced hearing loss makes it particularly difficult to understand speech

c

c

c) A deaf (or partially deaf) person can work safely in a noisy area without ear protection c

c

d) My ears will recover from noise induced hearing loss when I leave my noisy job

c

c

e) If my hearing deteriorates with age, noise induced hearing loss is not important

c

c

f)

c

c

Noise induced hearing loss will make age related hearing loss much worse
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SECTION D - General Attitudes to Safety
D1.

Please indicate which of the following statements best represents your attitude to
safety at work:

a)

Safety is at the forefront of my mind when working

b)

Safety is important, but other factors sometimes hinder my ability to work safely c

c)

I hardly ever think about safety when I’m at work

D2.

How easy is it to incorporate safe working practices into your work?

a)

Very easy

c

b)

Quite easy

c

c)

Quite difficult

c

d)

Very difficult

c

D3.

Below are 5 pairs of statements. Please read the statements carefully and tick which
one of each pair is most true for you.

a)

i) In the long run, the accidents that happen to us are due to chance
or
ii) Most accidents are the result of unsafe actions, unsafe conditions or both

(please tick one box)

c
c

(please tick one box)

i)
or
ii)

c
c

i) Bad luck is partly the cause for many unhappy things in peoples’ lives
i)
or
or
ii) When a person experiences misfortunes, they are due to mistakes they have made
ii)

c

i) I believe luck and / or chance play an important role in my life events
or
ii) I have the ability to control any events that occur in my life

i)
or
ii)

c

d)

i) A major reason why accidents occur is because people don’t take enough
safety
or
ii) Accidents will always occur, no matter how hard people try the prevent them

interest in
c
i)
or
ii)
c

e)

i) With enough effort I can prevent work-related injuries
or
ii) It is difficult to have control over the things that cause accidents

i)
or
ii)

b)

c)
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c

c

c
c

D4.

Indicate the extent to which you agree with each of the following statements:
(please tick one only from each question)
Strongly
Disagree

Disagree Neutral

Agree

Strongly
Agree

a) In uncertain times, I usually expect the best

c

c

c

c

c

b) It’s easy for me to relax

c

c

c

c

c

c) If something can go wrong for me, it will

c

c

c

c

c

d) I always look on the bright side of things

c

c

c

c

c

e) I’m always optimistic about my future

c

c

c

c

c

f) I enjoy my friends a lot

c

c

c

c

c

g) Its important for me to keep busy

c

c

c

c

c

h) I hardly ever expect things to go my way

c

c

c

c

c

i) Things never work out the way I want them to

c

c

c

c

c

j) I don’t get upset too easily

c

c

c

c

c

k) I’m a believer in the idea that ‘every cloud has a c

c

c

c

c

c

c

c

c

silver lining’

c

l) I rarely count on good things happening to me

SECTION E – Organisational Issues
E1.

Does your organisation have a hearing protection programme?

a)

Yes

c

b)

No

c

c)

Don’t know

c

E2.
a)

Would you say your organisation:
(please tick one box)
Does everything to ensure that the health and safety procedures are implemented
c

b)

Tries to implement the health and safety procedures but sometimes people do not

(please tick one box)

wear their hearing protection

c

c)

Only pays lip service to health and safety

c

d)

Does nothing at all about health and safety

c

E3.

Have you had any information regarding noise at work from your current employer?
(please tick one box)

a)

Yes

c

b)

No

c
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+

Go to question E7

E4.

If yes, what format did this take?

a)

Induction training

c

b)

Additional health and safety training session

c

c)

A demonstration of how to wear hearing protection properly

c

d)

A leaflet or information sheet

c

e)

Posters / signs on the wall

c

E5.

Did this information include any of the following?

a)

The risks of deafness due to noise at work

c

b)

The sources of noise at work and which are most harmful

c

c)

How to wear hearing protection properly

c

d)

Limitations of hearing protection

c

e)

Employers’ responsibilities under the noise at work Regulations

c

f)

Employees’ responsibilities under the noise at work Regulations

c

E6.

How long ago did you receive this information?

a)

Less than 6 months ago

c

b)

Between 6 months and 2 years ago

c

c)

More than 2 years ago

c

E7.

Have you had any training or guidance on hearing protection in a previous job?

a)

Yes

c

b)

No

c

(please tick all those that apply)

(please tick all those that apply)

(please tick one box)

(please tick one box)

E8.
Have you been consulted about which type of hearing protection is most appropriate
for your job?
((please tick one box)

c
c

a)

Yes

b)

No

E9.

If yes, were you supplied with the hearing protection that would best suit your job?

a)

Yes

c

b)

No

c

+

(please tick one box))
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Go to question E10

E10. In your opinion what are the best ways of effectively communicating information
relevant to health and safety at work?
(please tick all those that apply)

a)

Disciplinary procedures

c

b)

Advice from safety reps

c

c)

Courses held at work

c

d)

Government information leaflets

c

e)

Information through merchants/suppliers of hearing protection

c

f)

Health and Safety Executive Inspector visit

c

g)

Through Trade Unions

c

h)

Other ways, please specify.............................................................................................

Please provide the following information (all responses will be treated in the strictest
confidence)
Age: ____________________________
Gender:

Male c

Female c

Department / Section you work in: ____________________________________
What is your main job: ______________________________________________
Date: _________________________

Thank you for taking the time to complete this questionnaire.
Please return the questionnaire to the IOM representative.

Institute of Occupational Medicine
8 Roxburgh Place
Edinburgh
EH8 9SU
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Appendix 2
Management questionnaire
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8 Roxburgh Place Ɣ Edinburgh EH8 9SU

Research project carried out by
Institute of Occupational Medicine (IOM)
on behalf of the Health and Safety Executive
Workers attitudes to wearing hearing protection
Management Questionnaire

Date………………………………………

Form ID………………………………..
(For IOM use only)

To be completed by the company official with responsibility for safety at site visited.
The following questionnaire is designed to help us understand more about your company’s
health and safety policies and procedures. We are interested in identifying measures which
are successful in encouraging workers to wear ear protection.
Guidance is given on how to complete each question. Some questions require you to tick
one option / box only, while others require you to tick as many options / boxes that apply.
Please answer ALL the questions. The questionnaire should take approximately 10 – 15
minutes to complete.
All responses will be treated with the strictest confidence. All information collected at this
time will be anonymised so that individuals and companies taking part in the study cannot be
identified.
Feel free to make any comments or to expand your answers in the spaces provided. If you
need additional space, a separate sheet is provided at the end of the form. However, please
note down the question number beside your comments.
The questionnaire takes approximately 15 – 20 minutes to complete.
Thank you for your cooperation.
Fax 0131-667-0136 Ɣ Telephone 0131-667-5131 Ɣ E.mail IOM@IOMHQ.ORG.UK
Governors: Russel Griggs, Chairman Ɣ Sit William Simpson Ɣ Professor Philip Love CBE.
A recognised charity limited by guarantee Ɣ Registered in Scotland No. 123972
Multi-disciplinary specialists in Occupational and Environmental Health and Hygiene Ɣ Research Ɣ Consultancy Ɣ Analysis Ɣ Training

SECTION A – General Information
A1

Does your company have a written safety policy?

a)

Yes

b)

No

c)

Don’t know

A2

Does your company have a formal health and safety management system in place?

a)

Yes

b)

No

c)

Don’t know

A3

If yes, how often is the management system audited?

a)

Annually

b)

Every 1 – 5 years

c)

More than 5 years

c
c
c

d)

Never

c+

A4

Who carries out the audit?

a)

Corporate health & safety official

c

b)

External audit consultant

c

c)

You

c

d)

Other, please specify………………………………………………………..

c

A5

Would you say that senior management know what their legal responsibilities are in
relation to control of noise at work?

a)

Yes

b)

No

c)

Don’t know

(please tick one)

c
c
c

(please tick one)

c
c

+ (please go to question A5)
c + (please go to question A5)

(please tick one)

(please go to question A5)

(please tick one)

(please tick one)

c
c
c
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A6

As company safety officer, do you also have any of the following management
responsibilities?

a)

Personnel

b)

Production

c)

Maintenance

d)

Quality assurance

e)

Environmental management

f)

General management

A7

How much of your time is devoted to health and safety management?

a)

100%

b)

75 - 99%

c)

50 - 74%

d)

25 - 49%

e)

0 - 24%

(please tick all that apply)

c
c
c
c
c
c

(please tick one)

c
c
c
c
c

Please turn to next page
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SECTION B - Noise Assessments
B1

Does your company carry out noise assessments?

a)

Yes

b)

No

c)

Don’t know

B2

Who carries out the noise assessments?

a)

A safety officer or other official within the company

(please tick one)

c
c
c

+ (please go to question B5)
+ (please go to question B5)
(please tick one)

c)

c
An external noise consultant
c
Other (please specify)…………………………….……………………………………………… c

B3

Are the assessments more than 2-years old or reviewed more than 2 years ago?

a)

Yes

c

b)

No

c

+ (please go to section C)

c)

Don’t know

c

+ (please go to section C)

B4

If yes to the previous question, is this because:

b)

(please tick one)

(please tick all that apply)

a)

The work/process has not changed and the assessments are still valid

b)

Lack of time or financial resources

c+
c+

(go to section C)
(go to section C)

e)

c + (go to section C)
It’s a low priority issue
c + (go to section C)
Other (please specify)………………………………………. ………………… c + (go to section C)

B5

If you don’t have noise assessments in place, is this because of:

a)

Lack of financial resources

b)

Lack of time

c)

Lack of trained staff

d)

It’s a low priority issue

e)

Noise exposure isn’t a problem

f)

Other (please specify)…………………………………..

c)
d)

Lack of trained staff

(please tick all that apply)
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c
c
c
c
c
c

SECTION C - Information
C1

Do you provide any of the following information to employees ?

a)

The likely noise exposure for a given task

(please tick all that apply)

f)

c
Where and how people can obtain ear protection
c
Procedures for reporting defects in equipment and/or ear protection
c
Legal duties of employers and employees under the Noise at Work Regulations c
Information about noise induced hearing loss and its impact on the individual
c
Other, please specify
c

C2

Please describe any other relevant information that you provide and find to be useful:

b)
c)
d)
e)

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

C3

How is the information supplied?

a)

In leaflets

b)

Hazard warning signs and labels

c)

Copies of company noise assessments

d)

Word of mouth

e)

Other (please specify)………………………………………..…………

(please tick all that apply)

c
c
c
c
c

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

C4

Do any of the following groups also receive this information?

a)

Senior managers

b)

Supervisors

c)

Contractors

d)

Visitors

(please tick all that apply)

c
c
c
c
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SECTION D - Instructions
D1

Do you provide specific instructions to employees to help reduce the risks from noise ?

a)

Yes

c

b)

No

c

c)

Don’t know

D2

In what forms do these instructions take?

a)

Written standard operating procedures (SOPs)

b)

Posters or other notices displayed in the workplace

c)

Leaflets

d)

Verbal instructions

e)

Other, please specify……………………………………..

D3

Do any of the following groups also receive similar instructions?

a)

Senior managers

b)

Supervisors

c)

Contractors

d)

Visitors

(please tick one)

+ (please go to section E)
c + (please go to section E)

(please tick all that apply)

c
c
c
c
c

(please tick all that apply)

c
c
c
c

Please turn to next page

86

SECTION E - Supervision
E1

Are workers supervised while at work?

a)

Yes

c

b)

No

c

E2

If yes, do the supervisors have responsibility for enforcing the use of ear protection?

(please tick one)

+ (please go to section F)

(please tick one)

c
c

a)

Yes

b)

No

E3

Who receives supervision?

a)

c
Contractors
c
Visitors
c
Other (please specify)……………………………………… c

(please tick all that apply)

b)
c)
d)

Workers who are exposed to noise

Please turn to next page
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SECTION F - Training
F1

Are employees provided with health and safety training?

a)

Yes

b)

No

c)

Don’t know

F2

What type of health and safety training is provided?

a)

Induction training

b)

On-the-job training

c)

Training course for trades union or other forms of safety representatives

d)

Regular refresher courses

e)

Other (please specify)………………………………………………………………..

F3

Are any of the following included in the training course/session?

a)

Demonstration how to wear earplugs/earmuffs

b)

Factors which limit the effectiveness of ear protection

c)

The meaning of hearing protection zones

d)

Basic acoustic theory, e.g. the decibel scale

e)

Low-noise working practices

F4

Please describe any other relevant training topics that you provide:

(please tick one)

c
c
c

+ (please go to section G)
+ (please go to section G)

(please tick all that apply)

c
c
c
c
c

(please tick all that apply)

c
c
c
c
c

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

Please turn to next page
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F5

If refresher courses are carried out, how often is this done?

a)

Every month

b)

Every six months or less

c)

At least annually

d)

Less frequently than once a year

F6

Do any of the following groups receive similar training?

a)

Senior managers

b)

Supervisors

c)

Contractors

d)

Visitors

(please tick one)

c
c
c
c

(please tick all that apply)

c
c
c
c

F7
As safety officer, have you attended a training course to help you manage noise at
work?
(please tick one box)

a)

Yes

b)

No

c
c

Please turn to next page
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SECTION G - Use of hearing protection
G1

Do you issue hearing protection because:

a)

c
Engineering controls are too expensive
c
Engineering controls are not practical (e.g. for maintenance work)
c
Engineering controls have been tried but they’re not enough to control exposure
c
Other reasons (please specify)………………………………………………………………… c

(please tick all that apply)

b)
c)
d)
e)

This is the best way of controlling noise exposures

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

G2

Is there a regular inspection and maintenance programme for hearing protectors once they
have been issued?

a)

Yes

b)

No

c)

Don’t know

G3

Are checks carried out to see if safety procedures are being followed?

a)

Yes

c

b)

No

c + (please go to question G5)

c)

Don’t know

c + (please go to question G5)

G4

If yes what form do these checks take?

a)

Safety tours

b)

Safety sampling

c)

Safety inspections

d)

Safety audit

(please tick one box)

c
c
c

(please tick one box)

(please tick all that apply)

c
c
c
c
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G5

From the above information or using your own knowledge, would you say that the workers in
your company wear their ear protection:

a)

All the time when they should

b)

Most of the time when they should

c)

Probably only when they’re being observed by a manager

d)

Never

e)

Other (please specify)……………………………………………………………

(please tick one box)

c
c
c
c
c

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

G6

If ear protection are not worn when they should be, do you think this is because:

a)

c
they get in the way or are incompatible with other safety gear
c
warning signals need to be heard
c
they interfere with communication
c
it is important to hear the sounds of the tool or process
c
people forget
c
people are uncertain about why or when they should be worn
c
some people are lazy or don’t care
c
Other, (please specify)………………………………………………………………… c

(please tick all that apply)

b)
c)
d)
e)
f)
g)
h)
i)

they are uncomfortable

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

G7

How would you say that you encourage employees to wear ear protection?

a)

By involving them in the selection of earplugs/earmuffs

c

b)

Using financial incentives

c

c)

We don’t really actively encourage them

d)

By disciplinary means

c
c

e)

Other methods

c

(please tick one box)

+ (give details below)
+ (give details below)

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
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G8

What do you do if employees do not wear the ear protection when they should?

a)

Ignore it

b)

Have a quiet word with them and find out why they are not doing so

c)

Issue a strong verbal warning or instruction

d)

Inform line management of the problem

e)

Initiate or suggest disciplinary action

f)

Carry out refresher training

c
c
c
c
c
c

g)

Other actions (please specify)

c

(please tick all that apply)

+ (give details below)

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

G9

Has your company ever formally disciplined anyone for not wearing hearing protectors?

a)

Yes

b)

No

c)

Don’t know

G10

If yes, please give brief details below:

(please tick one box)

c
c
c

…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………….

Please turn to next page
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Section H – Health Surveillance
H1

Does your company carry out audiometric testing of employees?

a)

Yes

c

b)

No

c

c)

Don’t know

H2

If yes, how often is this done?

(please tick one box)

+ (please go to end of questionnaire)
c +(please go to end of questionnaire)

(please tick any that apply)

a)

Only as part of pre-employment medical

c

b)

Pre-employment and regularly thereafter

c)

On a regular basis

c
c

d)

Only in the event of a claim for compensation

c

H3

How regularly is the audiometric testing done?

a)

c
Every 2 years
c
Every 3 years
c
Other, please specify……………………………………….. c

+ (please go to end of questionnaire)
+ (please go to end of questionnaire)

(please tick one box)

b)
c)
d)

Annually

Thank you for taking the time to complete this questionnaire.
Please return the questionnaire to the IOM representative.
Research Division
Institute of Occupational Medicine
8 Roxburgh Place
Edinburgh EH8 9SU
ADDITIONAL COMMENTS OR NOTES MAY BE INCLUDED OVERLEAF
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PLEASE INCLUDE ANY COMMENTS BELOW:
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………
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Appendix 3
Environmental Survey Proforma
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Data collection record form
COMPANY NAME AND SITE ADDRESS:

Primary contact:

Tel. No.

Site safety manager:

Tel. No.

Description of main business activity:

Industrial classification

Approximate number of employees:
Site:

Company:

Description of work area observed:

Type of work activities observed:

Noise sources

Hearing protection zone classification (tick box):

Mandatory

Warning signs posted (yes/no/inadequate)
Level of supervision (high/medium/low)
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Advisory

Not classified

SITE OBSERVATIONS
Occupational group

No. in Group

Details of hearing protection provided (tick boxes that apply)
Standard earmuffs

Helmet
muffs

mounted Earplugs

Ear inserts

Custom
plugs

moulded

Others:

Maintenance of hearing protection

Good

Fair

Poor

Availability:
State of repair:

Acceptance of hearing protection
No. of workers observed regularly wearing hearing protection
Percentage usage

General environment and other work related factors
Vapours present?

Yes/No

Dusty?

Yes/No

Respirators worn?

Yes/No

Visor worn?

Yes/No

Other PPE:
Temperature
(Hot/Med/Cold)

Humidity/weather
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Appendix 4
Phase 2 – Intervention
Employee Information Sheet on Noise at Work
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100

8 Roxburgh Place Ɣ Edinburgh EH8 9SU

Noise at Work
What is your hearing worth? Many people who work in noisy jobs do not realise how much their
hearing is worth until it is too late.
It is a fact that the human ear is damaged when exposed to high levels of noise. Prolonged periods of
noise exposure eventually make it more and more difficult to hear normal conversations and other
everyday sounds.
Also, our hearing naturally get worse simply due to the effects of old age. These age-related effects,
called presbyacusis, are additional to deafness brought on by noise exposure and this can make the
overall deafness very severe for industrial workers. Industrial workers are also vulnerable to a
condition called tinnitus, which is an irritating sensation of a ringing or buzzing noise in the ears. This
is most noticeable when sitting quietly and is very disturbing for sufferers as it makes it difficult to rest
or to sleep.
Hearing damage is irreversible, once it has been done it can never be restored. Since our hearing
deteriorates slowly over time it is usually difficult to notice if hearing loss has occurred. However,
there are ways you can avoid further damage even if you have already suffered some deafness. For
example, by wearing hearing protection.
The law on noise at work hinges on two ‘Action Levels’ based on a noise dose averaged over a
working shift. These are laid down in the Noise at Work Regulations 1989.
First Action Level
Second Action Level

= 85 dB(A)
= 90 dB(A)

Your employer must make an assessment of noise exposure and provide you with information and the
necessary equipment to protect yourself.
For a noise exposure of between 85 and 90 dB(A) employees are advised to wear hearing protection.
For noise exposure greater than 90 dB(A), employees must wear the hearing protection. This is a legal
requirement. You must therefore wear hearing protection in areas where you see a noise hazard
warning sign. The areas where these signs are posted are usually referred to as ‘ear protection zones’.
It is important you wear the hearing protection properly to get the maximum level of protection.
Earmuffs must not be worn over long hair, spectacles or hats (unless specially designed) and earplugs
must be inserted properly into the ear canal if they are to block out the noise effectively.
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COMMON MYTHS
‘I don’t need to wear ear protection – I’m deaf already’
Only a small proportion of people with hearing problems are completely deaf. Most people, especially those
with noise induced hearing loss, will have some residual hearing ability. It is even more important that
people who already have some damage to their hearing protect what they have left. After all, if you lost the
sight in one eye, wouldn’t you be more careful with the other?

‘It’s a free country – I’m exercising my right to choose not to wear ear
protection’
Under the Noise at Work Regulations 1989, as an employee you have a legal duty to wear ear protection in
ear protection zones or where instructed by your employer. You also have a duty to report any defects you
find in the hearing protection provided. Failure to comply with these legal duties is an offence under law.

‘I can’t hear people speaking to me when I’m wearing earmuffs or
earplugs’
It should be easier to make out speech in a noisy environment while wearing hearing protection, because
much of the background noise is screened out. There are also new types of earmuffs available now which
block machinery noise but allow the sound from human speech to pass through.

‘I need to remove my ear protection so that I can listen to the sounds
the machinery is making’
This can still be done wearing hearing protection, but you need to relearn what the machine sounds like with
ear protection in place. This takes time but you will get used to it. Removing hearing protection, even for a
short time, significantly reduces the degree of protection afforded.

‘I’ll only be in this area for a minute or two’
Everyone must wear their ear protection before entering an ear protection zone, no matter how long they
intend to stay there. This applies to everyone, office personnel, managers, contractors and visitors. It is better
to avoid having a thoroughfare through an ear protection zone. If possible re-route the walkway or erect
screens to cut down noise.

‘Wearing ear protection has given me ear infections’
It would be unusual for ear infections to be caused by earplugs. Unless you have a perforated eardrum, there
is no direct path for bacteria to cross from the outer ear to the inner ear. Inner ear infections are usually
caused by infections of the upper respiratory system, which includes the throat and sinuses. If you are in any
doubt consult your GP or company doctor. However, you should wear earmuffs for the time being.
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Promoting Behavioural Safety
INTRODUCTION
There may be a range of safety hazards in the workplace and many of these will require the use of
some form of personal protective equipment as a means of controlling the risks to health. Some
hazards, like chlorine gas for example, have immediate health effects and it is usually obvious that it is
necessary to wear a respirator. Sometimes, the risks are more obscure and it may be difficult to
understand why the equipment has to be worn. We know that exposure to high noise levels over long
periods of time causes deafness, but workers still fail to wear the protection when they should. Perhaps
they think that they’re deaf already and it won’t get worse – they’re wrong! Perhaps, the younger
workers can’t image what it will be like to be old, never mind deaf!
As individuals, we have legal and moral responsibilities to our co-workers to ensure that they do not
harm themselves or others by their actions or omissions. This usually means that we have to enforce
the safety procedures that are set out by the company we work for. This can be done by disciplinary
methods, but this is not always a constructive way of working. In this note, we will explain how we
can influence our workmates to work safely without adopting a heavy-handed approach.

KEY IDEAS
Promoting safe behaviours
It is recognised that for anyone to act safely they need to be aware of what to do. In the workplace the
use of warning signs and posters are important ways to indicate to people what they need to do in
noisy work areas. In this case, the safe behaviour being promoted is the use of hearing protection.
Providing Appropriate Training
As part of the process of promoting safe behaviours it is important to provide training to people so that
they know how to use and maintain hearing protection in the workplace. The company already does
this. As part of this limited exercise, we will be providing some additional information and training.

USING FEEDBACK TO ENCOURAGE THE USE OF HEARING PROTECTION
Feedback is a system of communication, which feeds information back to a person in order for the
person to learn from their actions and adapt their behaviour.
It is important to remember that feedback can be positive and negative and the way you give feedback
to a person can influence behaviour.

Fax 0131-667-0136 Ɣ Telephone 0131-667-5131 Ɣ E.mail IOM@IOMHQ.ORG.UK
Governors: Russel Griggs, Chairman Ɣ Sit William Simpson Ɣ Professor Philip Love CBE.
A recognised charity limited by guarantee Ɣ Registered in Scotland No. 123972
Multi-disciplinary specialists in Occupational and Environmental Health and Hygiene Ɣ Research Ɣ Consultancy Ɣ Analysis Ɣ Training

Using Positive Feedback
Safe or ‘acceptable’ behaviours should be encouraged by the use of positive language. Positive feedback can
be seen as praise for doing a good job.
Example:
You observe a colleague who is normally reluctant to use hearing protection wearing the equipment when
carrying out a noisy task. After they move out of the noisy area, chat about how good the muffs are at
deadening the noise.
The general chat will help to reinforce the behaviour and hopefully increase the likelihood that it will occur
again. This is particularly effective when dealing with younger workers, as they tend to seek approval, more
so than older workers.
Using Negative Feedback
Unsafe/incorrect behaviours should be followed by negative feedback and where appropriate, details of how
to do things in a safe way in order to decrease the likelihood that it will happen again.
Example:
You observe a colleague not using hearing protection in the workshop area. You could gently remind them
using the hearing protectors would be better for his hearing and point out where the nearest plugs or earmuffs
can be obtained. For example:
‘Hi Jim it’s noisy work here so you’ll need you earmuffs or plugs. The nearest ear plugs are
over by the office.’
In this way the feedback although negative in the sense that you are pointing out an unsafe behaviour (not
wearing hearing protection) you are reinforcing the safe behaviour in a constructive and positive manner
(suggesting where the plugs are and that they should wear them in the area). It is important to stress that such
negative feedback is not the same as punishment or criticism.
With negative feedback you are focussing on behaviours and describing how they could act safely. You are
not criticising or punishing your colleague for not wearing the hearing protection when they enter. In such
feedback situations avoid using judgmental and critical language.
In the example if you had said something like,
‘There you go again, you never wear anything you’re supposed to do you? – Can you not
read those signs! Get out of here and get your earplugs now, or else!’
What kind of response do you think you would get? Co-operative or confrontational?
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Timing and Context of Feedback
In a work situation, a key to increasing the likelihood of influencing behaviour is to give feedback
immediately after the behaviour has taken place.
Where immediate feedback and reinforcement of a behaviour is not possible, it is better to wait until a time
when it is likely that the behaviour will occur again because it will be more meaningful and memorable for
the individual.
In a work situation, people are often given feedback a long time after an event has taken place and this often
means that the event is not fully remembered and may be out of context. It makes it more difficult for them
to know exactly what was wanted and in some cases the actual behaviours may be overlooked and the person
may feel that they are being judged.
Be specific and concise when giving feedback. When giving someone feedback it is better to focus on one or
two behaviours – i.e. be as specific as possible. In this way the person receiving the feedback is clearer
about what is being discussed and there is less chance of confusion.
In conjunction with this it is also useful to be as concise and brief as possible – again to increase the chances
that the person will remember and act on what has been said.
Other important factors in promoting safe behaviours
Make the start and finish memorable. It is useful to think that most people remember the beginning and end
of talks and often the great detail in the middle gets forgotten - therefore reinforce your points at the
beginning and end.
Tailor feedback to the skill, knowledge and experience of the person. It can sometimes happen that the most
experienced workers are those who know the importance of safe behaviours, such as wearing hearing
protection, yet they have developed short-cuts, and perhaps just ‘got used to the noise’ and don’t always
wear protection when needed. Giving them feedback and gently reminding them how important it is to wear
hearing protection and set example for other workers to follow would be more useful than telling them to go
get plugs from a store and read the notices!
The most effective safety feedback is from co-workers. People who work in jobs all the time are most likely
to notice unsafe acts and be in a position to provide feedback to colleagues to promote safe behaviours.
It is widely accepted that the most effective safety systems are those where all people in the organisation
accept the importance of acting safely and promoting safety. Management should promote safety across the
organisation for the reduction of accidents and injury. Where feedback from management is seen by staff as
a ‘gotcha now’ system it is less likely that behavioural safety systems will succeed.
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SUMMARY
Effective behavioural safety and increased use of hearing protection can be achieved by the
use of:
·

Safety awareness

·

Training

·

Feedback

·

Organisational factors

Identification &
Promotion
of
Safe Behaviours

Feedback should be:
·

Concise

·

Specific

·

Focused on behaviour

·

Constructive

Feedback should not be:
·

Evaluative

·

Judgmental / Critical

·

Punishing
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Research project carried out by

Institute of Occupational Medicine (IOM)
on behalf of the Health and Safety Executive
Questionnaire
Date………………………………………

Form ID………………………………

(For IOM use only)

It has been a few months since we provided some information about noise and
hearing loss and provided you with alternative types of hearing protection. We would
now like to ask your views and opinions about the course and the wearing of hearing
protection in general.
We would appreciate your true and honest views, as it will help us to evaluate what we
are doing and help us to make any changes for future events.
We appreciate your time and patience in completing this questionnaire. All responses
will be treated in the strictest confidence.
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1. Do you feel that the information provided has increased your awareness of the
importance of wearing hearing protection?
(Please tick one box)

a)

Yes

c

b)

No

c

c)

Don’t know

c

2.

How useful did you find the following during the event: (please tick one only from each question)
Very
useful

Useful

No
opinion

Not very No use
useful
at all

a) Written information about noise and hearing loss

c

c

c

c

c

b) Examples of hearing loss given on the audio tape

c

c

c

c

c

c) General opportunity for discussing issues

c

c

c

c

c

d) The opportunity to try out different types of hearing
protection

c

c

c

c

c

3. How useful did you find the information about noise at work:
(Please tick one only from each question)
Very
useful

Useful

No
opinion

Not very No use
useful
at all

a) The legal duties of employers and employees

c

c

c

c

c

b) Levels of noise that might cause hearing loss

c

c

c

c

c

c) Where and when hearing protection should be worn

c

c

c

c

c

d) How to wear hearing protection properly

c

c

c

c

c

e) Case studies of peoples’ experiences of deafness

c

c

c

c

c

4. What was the most useful part of the training event, and why?
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
………………………………………………………………………………………………………………
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5. What was the least useful part of the training event, and why?
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………

6(a). Since our last visit, has your attitude towards wearing hearing protection changed (if
at all)?
(Please tick one box)

a)

I wear hearing protection more consistently than before

c

b)

I am more inclined to wear hearing protection than in the past

c

c)

I am more aware of the effects noise exposure but still do not wear hearing protection

c

d)

It has not had any impact on the way I use hearing protection

c

e)

I’m less likely to wear hearing protection than before

c

6(b). Please expand on your response to question 6(a) by providing more details if
possible:
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………

7(a).

Since our last visit, have you noticed that your workmates are more inclined to wear
hearing protection?

a)

Yes

c

b)

No

c

c)

Don’t know

c

(Please tick one box)
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7(b). If your workmates use hearing protection differently than before, why do you think
this is?
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………

8. If you had the opportunity to encourage others to wear hearing protection how best
might this be achieved?
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………
Please provide some background information:
9.

What is your age………………………………………………………

10.

What is your gender?

a)

Male

c

b)

Female

c

11.

What is your job ……………………………………………………….

(Please tick one box)

Thank you for taking the time to complete this questionnaire.
Please return the questionnaire to the IOM representative.
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