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1. Executive Summary  

 

1.1 Available resources 

The current study aimed to review previous research outcomes relating to Noise-induced 

Hearing Loss (NIHL) awareness and Hearing Protection Device (HPD) practices, with a view 

to identifying the recommendations from the previous research, and evaluating whether they 

were still relevant in the current era and whether current practice in the mining industry had 

implemented the recommendations from the relevant South African mining industry studies. 

The finding of the review was that previous recommendations were still relevant in the 

current era and that they, and other more recently identified resources, should be 

implemented for optimisation of the hearing conservation programmes (HCPs) and practices 

in the mining industry. The results of the investigation were developed into an ebook of NIHL 

prevention resources for use by HCP practitioners at mines in all commodities. The 

checklists identified in the review were adapted for use in the second phase of the study to 

be used as survey tools to determine what the current practices in the industry were 

regarding NIHL awareness training and HPD practices, in order to identify the needs and 

requirements for optimisation of these practices. 

 

1.2 Current practices in NIHL awareness training and HPD use 

The survey of current practices of NIHL awareness training identified ten criteria by which 

the NIHL awareness training programmes and practices at mines were evaluated and the 

gaps identified in the best practices. The identified gaps facilitated the development of the 

recommendations. Five criteria were identified for the HPD practices and the current 

practices were evaluated against these criteria to identify gaps and develop 

recommendations. The results are summarised in tables 5 to 8 in the main report. 

 

1.3 Recommendations 

On the basis of the findings of the literature review of previous research and the survey of 

practices in the mining industry on the needs and requirements of the South African mining 

industry for improving awareness so as to mitigate NIHL, the study made certain 

recommendations, which are set out below. 

Include NIHL awareness training as a unit standard in the Mine Qualification Authority 

(MQA) requirements. The unit standards for NIHL mitigation once developed should be 

presented and discussed at the MQA technical committees to ensure stakeholder 

acceptance of the unit standard. The application of the unit standard as a basis for the NIHL 

awareness training is then essential. The unit standards should be developed to the point of 

a series of modular qualifications that can be obtained by the miners working in noise and 

can be used as a skills development component of the Skills Education and Training 

Authority (SETA) system.  

Develop training materials for NIHL prevention that comply with best practice and 

theoretical concepts for adult education and health promotion. The second 

recommendation is that NIHL prevention training materials that comply with current 
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knowledge about the requirements for training materials for various target audiences be 

developed. These materials should be developed with international experts as consultants 

and should use the necessary technology transfer process among mining industry 

stakeholders by means of workshops and implementation in industry initiatives, such as the 

Mine Occupational Safety and Health (MOSH) programme.  

Develop skills of trainers for NIHL prevention awareness and HPD practices. The third 

recommendation is that skills development of trainers involved in NIHL awareness training 

be investigated and upgraded to ensure that the trainers have adequate knowledge and 

skills and that a recognised qualification is attached to this training to encourage trainers and 

to facilitate benefit by the industry from the Skills Development Levy system. It is also 

strongly recommended that training on health issues be directed and managed by staff with 

occupational health background and expertise. 

Evaluate success of awareness training and HPD practices. The fourth recommendation 

for the future needs of the industry to optimise the NIHL mitigation programmes is that 

employees’ knowledge and skills, specifically those relating to the hazard of noise and 

hearing loss, be evaluated in a manner that is fair and relevant to their language and skill 

level and their responsibility level. This evaluation requirement should be included in the 

policy requirements for HCPs. It will require that standardised evaluation methods be 

developed. To meet this requirement, it is recommended that the survey tools used in the 

current study be revised and improved and adapted into checklists and questionnaires that 

can be used by both practitioners and regulators. The checklists and questionnaires should 

take note of leading indicators for the success of awareness training and HPD practices and 

should provide the mine senior management with methods for a system of continual 

improvement.  

The evaluation process must extend further than the evaluation of the knowledge and skills 

of the employees and must include evaluation of the NIHL awareness training programme 

and HPD programme as a whole. To establish whether the HCP is a success it is necessary 

to evaluate the training methods in relation to the hearing threshold results from the annual 

medical surveillance. The study surveyed the current practices but the effectiveness of the 

different methods used at different mines can only be evaluated in relation to how many of 

the workers are still losing their hearing. The recommendation is for the study team to 

conduct this evaluation, by using the same mines and analysing the audiogram records from 

the mines to see which method of training and HPD strategy really make a difference to the 

hearing threshold levels of mine employees.  

Manage awareness training and Hearing Protection Device strategy through Hearing 

Conservation Programme co-ordinators. Best practice for hearing conservation requires 

HCP co-ordinators who manage the prevention strategies effectively. It is strongly advised 

that NIHL awareness training be conducted by staff with occupational health knowledge. 

Similarly the management and procurement and fitting of HPDs are misplaced in the Safety 

and Occupational Hygiene department due to the necessary emphasis on many other 

aspects of safety and occupational hygiene in these departments. The findings of the current 

research indicate a lack of integration in the management of NIHL mitigation systems or 

HCPs at mining operations. It is therefore recommended that policies and regulations and 

systems be developed and implemented to ensure that health-related issues such as NIHL 

mitigation be fully managed by one senior management member who has adequate 

knowledge and skills for the effective mitigation of NIHL. Occupational audiologists are 
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traditionally hearing health specialists and so it is suggested that audiologists are the best 

professionals to manage HCPs, but not exclusively so if other professionals have adequate 

knowledge and skills. The appointment of HCP co-ordinators should occur in both the 

regulator and employer arenas to ensure a fully co-ordinated strategy for mitigating NIHL in 

the mining industry. This suggests the need for the appointment of a Director of HCP at the 

Department of Minerals head office to manage and co-ordinate nine regional HCP co-

ordinators, who in turn support and mentor HCP co-ordinators at the mining operations. This 

structure will facilitate the successful implementation of a national strategy for NIHL 

mitigation in the industry. HCP co-ordinators at mining operations must be accredited with 

adequate knowledge, skills and management authority for the effective management of a 

team of:  

 Occupational hygienists or hygiene technicians who are dedicated to noise 

measurement of equipment and personal monitoring of noise exposure;  

 Engineers dedicated to noise control engineering informed by the high level of noise 

measurement data available in the team; 

 HPD staff responsible for procurement and dispensing, which, under the guidance of 

HCP co-ordinator and after evaluation of the employees’ ears, must dispense the 

HPDs most suitable for the employees’ occupations and hearing levels. These HPDs 

will be part of a set of chosen HPDs that is determined by best practice guidelines;  

 Audiometricians who work within a system of quality control of the audiometric 

testing; and 

 NIHL awareness trainers who may be occupational health practitioners but not 

necessarily if they have adequate training and knowledge of the anatomy and 

physiology of the ear and of the NIHL as well as adequate skills in adult education 

and health behaviour modification theory and practice. Trainers will need to educate 

and train employees adequately and as far as possible on an individual basis on the 

hazards of noise and the methods of protecting their hearing and, where necessary, 

to motivate others to protect their hearing. 

The HCP co-ordinator will manage and drive the NIHL mitigation process at a mine primarily 

based on in-depth analysis of the hearing threshold results and on identified leading 

indicator outcomes. The co-ordinator will also report to mine management and liaise with all 

stakeholders to facilitate integrated continual evaluation and improvement of NIHL 

prevention strategies. 
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2. Enabling Output 1  

Review of previous research outcomes relating to increasing 

awareness of NIHL prevention 

 

2.1 Introduction 

The first objective of SIM 11-05-01 was to conduct a review of both national and international 

previous research outcomes with particular reference to:  

 Recommendations made by previous research 

 Useful tools developed by previous research 

 Current health promotion theory  

 Multi levels of needs of various target audiences  

 

The aim of investigating previous research outcomes was to evaluate what 

recommendations had been made by previous research, whether these recommendations 

were still relevant in the current era and whether current practice in the mining industry 

included what had been recommended.    

Useful tools developed by previous research were reviewed with a view to including the tools 

in the resource book that is the first output of the current project. The researchers aimed to 

identify material to be included in a resource book for use by hearing conservation 

practitioners who manage the NIHL awareness training and Hearing Protection Device 

(HPD) use at a mine. The resource book is aimed at providing resources for Hearing 

Conservation Programme (HCP) managers that they can use to improve current and future 

awareness training and HPD use. 

The aim of reviewing the current knowledge on health promotion theory was to ensure that 

the large body of knowledge in the field of health behaviour change was tapped. The field of 

Occupational Health (OH) Psychology has identified the requirements for successful 

methods of behaviour change and of educating and motivating adults to protect their health. 

Informative conceptual models can be found in the health behaviour literature. Any 

awareness training about the prevention of NIHL and workers’ protection of their hearing 

using HPDs must make use of knowledge in the field to ensure improved awareness of the 

risk of NIHL.  

 

2.2  Methodology 

The study used a desktop literature review conducted from electronic databases of peer-

reviewed journal articles and research reports published from both national and international 

sources and/or organisations. The criteria for selecting articles and reports were that they 

should be published peer-reviewed articles that dealt with the topics of awareness of NIHL 

and awareness training for the prevention of NIHL as well as of HPDs and their use.  
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The research team agreed on the key words to be used in the process of the literature 

review. The key words used were: “Noise-induced Hearing Loss protection(s), prevention 

and control strategies”, “NIHL workers’ education”, “hearing protection devices (HPDs) 

usage in the workplace”, “Hearing protection devices awareness (tools)”, “hearing protection 

devices training (tools)”, “hearing protection devices (motivation)”, “noise induction 

programme”, “health motivational theories”, and “correct use of HPDs”. 

Different sources of published and unpublished research literature were searched or used to 

find studies relevant to HPDs and awareness training tools used to address training of 

workers in the workplace. The following databases of published journal articles were 

primarily used for this purpose: 

 Science direct 

 Medline (Pubmed) 

 Springlink 

 Interscience 

 Google scholar 

 

2.3  Results  

2.3.1 Introduction 

The widely accepted best practice for HCPs can be summarised as the following flow 

diagram outlined by Franz (2005) in the project Health 806. 
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Figure 1: Best practice for hearing conservation flow diagram  

Source: Franz (2005). 

 

The flow diagram points to the fact that hearing conservation is a multidisciplinary process 

and that the two aspects (highlighted in red) that are the scope of the current study, namely 

awareness training and HPD use, are only two subsections of a much larger process.  
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2.3.2 SIMRAC-funded research  

The researchers decided to review the most recent research since relevance to the modern 

era and current available technology was an important criterion for the review. For this 

reason reported research over the past 15 years was reviewed. 

Since 1997 SIMRAC has funded a number of projects related to noise and its control in the 

mining industry, with three main studies related to awareness and HPD use. The first, in 

1997, the GEN 011 project, developed awareness, education and motivational materials for 

NIHL prevention as well as HPD-selection tools. The second, the Health 806 project in 2005, 

provided the industry with an in-depth HCP. Finally, in 2009, the SIM 05-05-01 project 

updated the awareness, education and motivational materials and the HPD tables developed 

in 1997 for relevance to the modern era.  

The recommendations relating to awareness training and HPD use, from the 

abovementioned three projects, can be summarised as:  

 Direct involvement of mine management in controlling the HCP and promoting its 

constituent elements and initiatives; 

 Critical review and evaluation of HCP elements by management, focusing on 

appropriate key performance indicators and ensuring accountability for each; 

 Use of defined procedures to ensure the appropriateness and acceptability of HPDs; 

 Adequate provision for education, motivation and training to support the personal 

protection strategy by promoting a culture of self-actuated compliance; 

 Expansion of the role of Occupational Health (OH) in the HCP through: 

o Direct input into education, motivation and training, in collaboration with 

Training/Human Resource Development departments; 

o Post-exposure monitoring for high-risk occupations and individuals with 

deterioration, to evaluate HPD effectiveness in advance of permanent hearing 

loss or impairment; 

o More detailed analysis of medical surveillance and monitoring results to highlight 

risks on the basis of occupation/activity area/department/HPDs used, in this way 

facilitating targeted interventions;  

o Revision of SANS/SABS 1451 to allow for the use of “flat and low” attenuation 

HPDs by employees with significant hearing loss, in this way minimising 

interference with communication and encouraging correct use of HPDs to prevent 

further hearing loss; 

 Web-based bulletin board on which to post queries and suggestions on noise control 

and eliminating NIHL; 

 Effective promotion of the educational, motivational and training materials produced 

by SIM 05-05-01, to raise practitioners' awareness of the materials' availability;  
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 Creation of an effective means of distributing the materials, which is essential in 

ensuring that the updated materials are implemented;  

 Holding of workshops at all major mining centres to achieve wide distribution and use 

of the materials;  

 Involvement of training and OH personnel from all commodities in workshops;  

 Copies of the SIM 05-05-01 materials made available to all workshop participants;  

 Promotion of the educational, motivational and training materials produced by SIM 

05-05-01, in industry-specific magazines and journals and on the MHSC website; 

 Tailoring of training materials to at least two occupational groups, i.e. general 

workers and supervisors; 

 Use of video instead of the written word as the preferred method for training on NIHL; 

 Expansion of time devoted to HCPs, with more varied video materials used; and  

 Reproduction of booklets on NIHL prevention in a greater variety of official 

languages. 

 

2.3.3 NIHL-prevention resources 

The second part of the review was aimed at the identification and evaluation of other 

materials available from local and international sources, with a view to identifying information 

that could be included in the resource booklet.  

The activity included a search for reviews, evaluations, and critiques of such materials and 

drew strongly on the information obtained from the SIM 05-05-01 project. 

Extensive Internet searches and literature reviews were conducted to identify awareness 

and motivational materials for industrial hearing conservation purposes and, more 

specifically, for the mining industry. Searches were aimed at multimedia training materials. 

The materials identified and evaluated are discussed below. 

 

2.3.3.1 PowerPoint® presentation NIHL and hearing conservation 

session: Introduction to NIHL  

The National Institute for Occupational Safety and Health (NIOSH) hearing loss prevention 

research group has developed PowerPoint® presentations that are available in an open 

source format on the Internet.  

Some useful information in this source is the inclusion of certain statistics, graphically 

represented, about mining and NIHL. The presentation also explores the reasons that noise 

is bad for our health and the effects of loud noise over the length of a career in an easily 

understandable way for all levels of education. The trainee is asked to identify where 

hazardous noise comes from and when is “Loud too Loud”. Hearing loss types are discussed 

and normal and abnormal hearing is explained through the use of an audiogram. There is 

also the inclusion of how noise damages outer hair cells, the use of electron-microscope 

pictures of normal and damaged hair cells, and an explanation of typical noise levels in the 

environment. 
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The presentation provides basic hearing conservation principles by answering the question 

“What can you do about it?” The answers provided by the presentation are: first, get rid of 

the noise; then stay away from the noise; and, finally, protect your ears. This approach 

engenders the concept that HPDs must be the last resort and may help to improve the 

hearing conservation climate in an organisation. The user is referred to the website and to 

NIOSH for more information and for contact numbers and details of experts. 

 

2.3.3.2 NIHL simulator 

The NIOSH Hearing Loss Simulator is a software training and communication tool for 

promoting hearing conservation. It allows a user or trainer to demonstrate the effects of 

noise exposure on hearing without experiencing an actual NIHL. Estimates of the effects of 

different levels of noise exposure are based on the “American National Standard 

Determination of Occupational Noise Exposure and Estimation of Noise-Induced Hearing 

Impairment” otherwise known as ANSI S3.44. This standard specifies the predicted hearing 

loss for noise-exposed populations of individuals on the basis of risk factors that include sex, 

age, exposure levels (in A-weighted decibels or dBA), and years of exposure.  

The NIHL simulator includes various devices used to convey the impact of NIHL as 

discussed in the sub-sections below.  

 

Instructive scenarios 

The full power of the simulator is shown by working through some instructive scenarios. 

Some of the scenarios suggested are presented below. 

Older worker, noise exposed – A hypothetical older worker is described. The program can 

simulate the range of 55 to 65 years old with 35 to 45 years of exposure to 90-100 dBA. 

Selection of numbers in these ranges can depend on what is typical in the user's workplace 

or industry. The trainer can demonstrate the significant hearing loss this worker will have 

going into retirement. 

Older worker, no exposure – Immediately following a demonstration about a hypothetical 

noise-exposed older worker, the trainer can set the exposure years to zero and simulate an 

equivalent worker with no exposure. This will serve to counter any assumption that the first 

worker's hearing loss was a natural consequence of aging. Instead, users will see that a 

relatively small amount of high frequency loss is expected in older workers, but that noise 

exposure is responsible for much more of the damage. 

Mid-career worker – Especially if there are a large number of mid-career trainees, a worker 

with ten to 20 years of exposure may be simulated. On the basis of this worker, several 

progressions can be followed. For instance, additional exposure years can be added to show 

the accumulation of more hearing loss. The noise simulator also allows comparison with an 

older non-noise-exposed worker, which then allows the trainer to make the point that, with 

enough exposure, a 30-year-old worker may have, in effect, 50-year-old ears. 

Individualised – The simulator can also be used as an individualised training and 

counseling tool. The trainer can show a worker how his/her hearing test results can be 

entered directly into the simulator. Using the frequency band sliders and selecting the "invert 

loss" function, the trainee can be given a hint of what his/her hearing would be like if the 
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hearing loss had been avoided. Switching back to the original loss profile, the trainer can 

then drag the sliders down to show the additional loss that would occur after further noise 

exposure. 

Another useful aspect of the simulator is the graphical display that shows the current 

instantaneous levels of sound across the frequency spectrum. This shows the relative 

amounts of low- and high-frequency sound in the recording; for example, for the female 

voice the high-frequency bars toward the right side of the graph will show higher peak levels 

than for the male voice. The display also demonstrates the loss of high-frequency 

information when an NIHL is simulated. This may not be relevant for all levels of education 

nor for all workplace requirements and would be included only when necessary.  

 

Predicted loss on the basis of exposure 

Prediction of hearing loss is based on the ANSI S3.44 standard. Parameters used in the 

prediction include:  

 Effects of age – Some hearing loss occurs as people age, but deafness or even a 

severe hearing loss is not inevitable. One of the major lessons to be learned from the 

simulator is that aging usually causes much less hearing loss than noise exposure. 

The simulated individual’s age in years can be entered to show how older people 

tend to have a gradual loss in the high frequencies, i.e. an older worker who has not 

been exposed to loud noise will typically have worse hearing at 8 000 Hz than at any 

lower frequency.  

 Gender – Males tend to have higher levels of hearing loss than females who have 

had the same noise exposure, so the program allows the user to specify the 

simulated worker’s sex.  

 Years of exposure – Time is the second major ingredient of exposure. This is set in 

years to represent a noisy period in the simulated individual’s life. It can cover just a 

noisy portion of a career (e.g. ten years of working in a mill) or multiple noisy periods. 

The years represent working days, not continuous exposure. 

 Exposure level (dBA) – As expected, high-intensity sound levels cause much more 

hearing damage than lower levels. The effect of different levels of noise can be 

simulated by entering the desired A-weighted sound level in decibels. The value 

represents an estimate of the average exposure over the simulated time period, 

commonly referred to as the “time-weighted average” (abbreviated as TWA). 

 Fractile (population distribution) – Noise does not affect everyone to the same 

extent. To account for variations within the population, the ANSI S3.44 standard 

specifies expected hearing loss for different population fractiles. The program allows 

the user to specify the 0.1, 0.25, 0.5, 0.75 and 0.9 fractiles. For instance, a worker at 

the 0.1 fractile would have more hearing loss than 90% of the equally exposed 

population. Those at the 0.75 fractile would have more hearing loss than just 25% of 

the population. Most workers will have no way of knowing their susceptibility to noise, 

so this control should usually be set on the expected population median of 0.5. 
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Predictive impact on the basis of the listening environment 

A “Speech and Noise Source” screen in the simulator takes into account the following 

aspects that will influence the impact of the hearing loss on the person’s quality of life: 

 Speech Source (foreground sound) – Human speech is provided as both the most 

complex and important foreground sound most workers need to perceive. The trainer 

can choose either a male or female voice recording from the dropdown list. 

 Noise Source (background sound) – Background sounds often severely tax a 

listener’s ability to hear and/or comprehend the intended message. The simulator 

allows the choice of several types of background sounds, including some recorded 

worksite sounds (continuous miner, haulage machine, drill) and some more generic 

standard background noises (male or female “speech babble”, white noise, etc.). 

 Speech-to-noise Ratio – The speech-to-noise ratio control affects the loudness of 

the background noise source relative to the foreground sound. This can be used to 

demonstrate how increasing background noise interferes more with understanding 

the foreground speech recording. 

As can be seen from the description, this is a very powerful and versatile educational and 

motivational tool. The strength of the NIHL simulator is that it is available free as a 

downloaded program from the NIOSH website and is very easy to use.  

 

2.3.3.3 Viewmaster® programme “Wearing hearing protectors properly” 

This novel format of training is also available from the NIOSH hearing loss prevention 

research group. The three-dimensional (3-D) slide reel viewer comprises a handheld picture-

instruction slide reel plus an instruction booklet for the instructor. The reel is viewed by the 

trainee while the instructor explains the process of properly inserting HPDs with the “roll-

squeeze-push” three-step instruction. 

 

2.3.3.4 Local self-developed courses 

When no South African-specific results were found in Internet searches, hearing 

conservation practitioners were contacted as part of the research team’s investigation into 

what is being used in the industry. Anecdotal information seemed to indicate that, because 

of the lack of work-specific and context-specific material for hearing conservation, many 

practitioners had developed their own PowerPoint® presentations and lecture material. 

None of this material was available commercially nor had it been standardised. 

 

2.3.3.5 E-learning courses 

It became clear from information gathering in this project that particularly the large 

stakeholders in the industry had developed e-learning models for all the health and safety 

topics, including hearing conservation. Multimedia technology such as the computer has the 

potential for standardising materials, outcome measurements, and quality on an industry–

wide basis and should be investigated for improved hearing conservation practice. 
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2.3.3.6 Posters 

The multimedia assessment of educational and motivational material must include the use of 

posters since bombardment with information and subliminal transfer of information is a well-

known method used in advertising and marketing. The availability of targeted topics in 

hearing conservation posters both internationally and nationally is very poor. Posters are 

also not available in all South African languages. This appears to be a very large gap in the 

tools available for hearing conservation practitioners. A set of CSIR posters was identified 

and included in the ebook of resources for HCP practitioners developed as a result of the 

review in this project. 

 

2.3.3.7 Industrial theatre 

If multimedia and newer technologies are to be used as an assessment of the relevance of 

available material, industrial theatre must be included in the possible options. A number of 

local production companies with experience in other areas of health and safety are available 

in South Africa but hearing conservation-specific scripts have not been created thus far and 

need more investigation. Video copies of relevant drama programmes could be used for 

more affordable transfer of information. 

 

2.4 Health promotion theories 

Another purpose of the current review was to summarise what has been learned from what 

occupational psychologists have termed “health promotion theory” or “health communication 

theory” or what is also known as “health intervention” research. The goal of the review was 

to identify concepts that can be used in the context of hearing conservation and more 

specifically in hearing conservation in the South African mining industry (SAMI).  

Health intervention theory definitions are based on whether the theory applies to the 

individual, the relationships between individuals, or the interrelationships between people 

and structures in their environment such as the workplace. Intrapersonal-level theories 

predict how knowledge, attitudes, beliefs, and other traits within the individual will affect the 

individual’s health behaviours, while interpersonal-level theories predict how the individual’s 

relationships with significant others will affect their social identity and normative 

expectations, and how these in turn will affect their health behaviours (Sobel and Mielke, 

2008). 

The summary of concepts from health intervention theory presented in Table 1 clearly 

identifies the concepts that are essential to an effective awareness training programme 

about the risks of NIHL and about the use of HPDs for the purpose of preventing NIHL, as 

well as the change strategies that must be implemented for effective health promotion 

behaviour. 
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Table 1: Constructs of four health behavior theories 

Constructs of Four Health Behaviour Theories 

Theory Constructs Change Strategies 

Intrapersonal-level Theories 

Transtheoretical Model  

(Stages of Change) 

Self-efficacy: confidence in ability to perform 
task. 

Self-awareness: self-reevaluation and self-
liberation are needed to move from stage to 
stage. 

Decisional balance: weigh pros and cons of 
changing behaviour. 

Match strategy to individual’s stage of 
change. 

Theory of Planned Behaviour and 
Theory of Reasoned Action 

Attitude: personal evaluation of the behaviour. 

Intention: likelihood of performing the 
behaviour. 

Subjective norm: whether significant others 
believe the behaviour is important. 

Perceived behavioural control: whether people 
believe they can control the behaviour. 

Social pressure, public contract-making, 
influencing social norms; modelling of 
behaviour by significant others. 

The Health Belief Model  Susceptibility: perceived susceptibility to health 
threat. 

Perceived benefits: benefit of acting to avoid 
threat. 

Perceived barriers: costs of taking action. 

Self-efficacy: confidence in ability to perform 
task. 

Provide concrete “how to” information; 
promote awareness; use reminder 
systems. 

Interpersonal-level Theories 

Social Cognitive Theory Reciprocal determinism: mutual influence of 
person’s behaviour on environment and 
environment on person. 

Behavioural capacity: skill at performing a 
behaviour. 

Expectations: anticipated outcome of 
behaviour. 

Self-efficacy: confidence in ability to perform 
task. 

Observational learning: learning via modelling 
behaviour on others’ behaviour. 

Reinforcements: responses to behaviour that 
influence the likelihood of reoccurrence. 

 

Peer modelling, role play, mentoring 
programmes 

Source: Sobel and Mielke (2008). 
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2.4.1 The Health Belief Model 

 

 

           Figure 2: Classic representation of the Health Belief Model  

Source: Rosenstock, Strecher and Becker (1988) 

 

The Health Belief Model (HBM) (shown in Figure 2) was proposed in the 1960s as a 

framework for exploring why some people who are illness-free take actions to avoid illness, 

while others fail to take protective actions (Rosenstock, Strecher and Becker, 1988). The 

HBM was developed specifically to predict variations in health behaviour as a function of 

certain beliefs about one’s health (Rosenstock, Strecher and Becker, 1988). The model was 

viewed as potentially useful to predict those individuals who would or would not use 

preventive measures and to suggest interventions that might increase predisposition of 

resistant individuals to engage in health-protecting behaviours, for example using HPDs to 

prevent NIHL loss among mine workers who are exposed to excessive noise.   

The HBM is derived from social-psychological theory, primarily the work of Lewin, who 

conceptualised that the life space in which an individual exists is composed of regions, some 

having negative valence, some having positive valence, and others being relatively neutral 

(Rosenstock, Strecher and Becker,1988). Illness/ill-health (e.g. NIHL) is conceived to be a 

region of negative valence that can be expected to exert a force that moves the person away 

from the region. Health-protecting behaviours (e.g. demarcating noisy areas exceeding 85 

decibels, the use of ear protection when exposed to excessive noise levels, etc.) are 

strategies for avoiding the negatively valenced regions of illness and disease. 
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The original HBM had four major components: perceived susceptibility, perceived severity, 

perceived benefits, and perceived barriers. “Perceived susceptibility” refers to a person’s 

subjective estimation of his or her own risk of developing a particular health condition (e.g. “I 

am not likely to develop noise induced hearing loss”), and perceived severity is a personal 

judgement of the seriousness of that condition (e.g. “NIHL and tinnitus are awful conditions 

to live with and will reduce my quality of life”). Many users of the HBM have combined these 

two elements into a single dimension labeled “perceived threat” or “perceived vulnerability”. 

In order for a person to feel threatened (or vulnerable), both perceived susceptibility (e.g. 

exposure to excessive noise) and perceived severity must be high. According to this model, 

the higher the perceived threat, the more motivated the person is to take action to reduce the 

threat (e.g. by using hearing protection). 

Motivation to reduce the threat, however, is not enough of an explanation to understand why 

the threatened person chooses to engage (or fails to engage) in a particular health 

behaviour. The other two dimensions in the HBM are in reference to a specific health 

recommendation (e.g. quit smoking cigarettes; exercise three times a week). “Perceived 

benefits” refers to a subjective estimation of the effectiveness of that recommendation in 

removing the threat (e.g. “Quitting smoking will greatly reduce my chances of getting heart 

disease”), and perceived barriers are any negative aspects or consequences of following the 

recommendation (e.g. “exercise can be uncomfortable, plus it makes me sweat”).   

Perceived barriers are also sometimes referred to as “perceived costs”. A tenet of the theory 

is that people carry out a cost-benefit analysis whenever they contemplate following a 

particular recommendation. If the perceived threat is high enough and if the anticipated 

benefits outweigh the anticipated costs, the recommended action is likely to occur 

(Rosenstock, Strecher and Becker, 1988). Applying these concepts to NIHL would mean that 

perceived susceptibility (i.e. exposure to excessive noise in the workplace) reflects 

individuals’ feelings of personal vulnerability to a specific health problem (NIHL and tinnitus). 

Perceived benefits are beliefs about the effectiveness of recommended actions in preventing 

the health threat (i.e. belief that HPDs work and will prevent hearing loss and allow for 

communication with co-workers). Perceived barriers are perceptions concerning the potential 

negative aspects of taking action such as expense, danger, unpleasantness, inconvenience, 

and time required (i.e. not hearing “roof talk” or warning signals, sweaty effects from heat 

underground, discomfort from poor fit). 

On the surface, the HBM looks as if it ought to be a very powerful tool for understanding all 

types of health behaviour and for helping predict who will, and who will not, follow any 

conceivable recommendation (e.g. non-compliance to the use of ear protectors). Because of 

the inherent appeal of the HBM, literally hundreds of studies have been carried out testing 

the model’s predictive validity. The results of the tests of the original HBM, however, have 

generally been disappointing. Although almost every published study has had some 

statistically significant findings, the amount of variability accounted for in the actual health 

behaviours has been so low as to be of little practical significance. 

The HBM was further modified by Becker (see Rosenstock, Strecher and Becker, 1988) as 

presented in Figure 3. Variables are proposed as those directly affecting the person’s 

predisposition to take action against perceived threats to personal health and their conviction 

that the benefits of taking action to protect health outweigh the barriers that will be 

encountered. Also, beliefs about personal susceptibility and the seriousness of a specific 

disease combine to produce the degree of threat or negative valence of a particular disease.  
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Examining the model shown in Figure 3, it is evident that modifying factors such as 

demographic, socio-psychological, and structural variables, as well as cues to action, only 

indirectly affect action tendencies through their relationship with the perception of threat.   

 

 

Figure 3: The Health Belief Model   

Source: Rosenstock, Strecher and Becker (1988) 

 

2.4.2 Theory of Reasoned Action and Theory of Planned Behaviour 

Another major theory is Icek Ajzen’s Theory of Planned Behaviour (see Figure 4). Ajzen’s 

(1988) theory is an extension of the Theory of Reasoned Action (TRA) that Ajzen developed 

earlier with his mentor, Martin Fishbein (1975). Fishbein and Ajzen did not set out to develop 

a theory of health behaviour. Instead, they were interested in explaining virtually any 

behaviour over which the individual has volitional control (i.e. any action that the person 

could choose to engage in, such as smoking or not smoking, exercising or not exercising). 

A major assumption of the TRA is that the intention to engage in a particular behaviour is the 

principal determinant of whether or not the person will actually engage in the behaviour 

(Fishbein, 1980). According to that earlier theory, there are only two factors that determine 

behavioural intention: one’s own attitude toward the behaviour itself, and one’s impression of 

the social norms regarding the behaviour. In the Theory of Planned Behaviour (TPB), Ajzen 

adds “perceived behavioral control” as a third determinant of behavioural intentions.  
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Figure 4: Theory of Planned Behaviour  

Source: Fishbein (1980) 

 

In both the TRA and the TPB, the person’s own attitude towards the behaviour (i.e. whether 

or not they think the behaviour is “good” or “bad”) is determined by the person’s belief that a 

given behaviour will lead to a given outcome, weighted by how positively or negatively the 

person evaluates the outcome (e.g. “If I use my hearing protection every day that I am 

exposed to excessive noise levels, I will not lose my hearing). Similarly, subjective norms are 

determined by the person’s belief about what salient other people might think the person 

should do, weighted by the extent to which the person is motivated to comply with the 

wishes of those salient others.   

In 1975, Fishbein and Ajzen proposed the TRA to explain the role of beliefs and attitudes in 

determining the desired behaviour (Fishbein, 1980). This theory assumes that behaviour is 

under volitional control and that is that there are no barriers to performance of the intended 

behaviour. This may or may not be true for different health behaviours at varying points in 

time. A great deal of research has tested the applicability of the TRA to various health 

behaviours (Fishbein, 1980). An overview of related research findings indicates that 

intentions are, for the most part, moderately to highly correlated with behaviour; attitudes are 

moderately correlated with behaviour; and subjective norms are uncorrelated to moderately 

correlated with behaviour.   

Relationships vary by type of health behaviour studied and study methods. Intervention 

studies in which variables in the TRA have been manipulated have had some reported 

successes in bringing about behaviour change. The TPB has received considerably less 

testing to date. Further prospective studies that test the usefulness of these theories in 

explaining the occurrence of various health behaviours are needed. Study findings should be 

incorporated into research that tests interventions for behaviour change based on the TRA 

and the TPB singly and in combination. 
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2.4.3 Health communication theory 

Health communication theory has found that an effective HPD training programme should 

not just disseminate knowledge about HPDs; it also must be able to motivate people to 

adopt attitudes, beliefs, and behavioural intentions that preserve good hearing. NIOSH has 

investigated methods for motivating workers to use hearing protectors. The goal of the 

ongoing research is to develop training materials designed to motivate workers to adopt 

positive attitudes, beliefs, and behavioural intentions regarding hearing protector use. 

NIOSH is also assessing shortened versions of the training materials and determining 

whether these materials can be effectively taught on a PC or iPod. The five Cs outlined in 

Figure 5 are a synopsis of the findings of the NIOSH research, namely that the barriers to 

wearing HPDs usually fall into one of five categories: comfort, convenience, cost, corporate 

climate (including safety culture), and communication (i.e. the ability to hear speech as well 

as other important sounds). 

 

Figure 5: The 5 Cs – barriers to wearing hearing protectors  

 

One of the main goals is to develop training materials that are practical for use when workers 

report for audiometric monitoring. This is a major shift in the awareness training paradigm 

used in the SAMI, where training is conducted at the induction session and is not related to 

the audiometric process in any way. The rationale for the proposed method is that 

audiologists and occupational hearing conservationists are in a uniquely suitable position to 

promote hearing protector use since they exercise great influence over an important 

‘‘teachable moment’’ (i.e. the time when a worker has just completed his or her hearing test). 

The method proposes that it only takes a moment or two to encourage a worker to keep the 

good hearing they may still have or to prevent additional hearing loss. In the SAMI the 

audiometrist usually performs the screening audiogram and so the teachable moment is in 

fact during the fitness-to-work interview with the occupational medical practitioner (doctor) or 

occupational health practitioner (nurse) and this confirms the recommendation from HEALTH 

806 (Franz, 2005) as discussed above. 
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The health communication theory has demonstrated that if a worker believes a problem is 

important and that they can do something about it, then they will be far more likely to take 

action - in this case to embrace the intent to wear hearing protectors. Nonetheless, in many 

if not most audiometric monitoring programmes, time constraints are a reality, and taking 

advantage of the teachable moment may be difficult. 

NIOSH also has ongoing efforts to develop shortened training materials designed to be 

incorporated into the audiometric monitoring element of hearing conservation programmes. It 

is important that training addresses the categories of barriers to wearing HPDs and each 

sector will have its own unique examples in all or some of the categories that must be 

identified for effectiveness of HPD education programmes (Stephenson, 2009). 

 

2.5 The situation in the South African mining industry 

The situation in the SAMI appears to confirm results reported from other industries and 

countries. The reasons for not wearing HPDs reported in a recent South African study 

confirm the NIOSH reasons noted above. The reasons found in the South African study 

included discomfort (50%), interference with hearing warning signals (23%), and HPDs not 

working (13%) or falling out of the ears (10%) (Hansia and Dickinson, 2010).  

The study also found that despite training and signage 13% of respondents in the study 

incorrectly indicated that their workplaces were not noisy. The findings of the study show the 

importance of adequate noise demarcation signage and enforcement. Another finding from 

the study was that observed use of HPDs (50%) was much lower than reported use (93%) 

and that the observed use was much lower among lower skilled workers. The authors call for 

a targeting of lower skilled workers in awareness training and in the efforts to reduce NIHL in 

the SAMI. 

An important finding of the South African study was that a reason given for not using HPDs 

was that workers were unaware that a range of HPDs was available, since 32% incorrectly 

reported that only one type of HPD was available. These findings, if generalised to the SAMI, 

indicate that the misperceptions should be addressed through improved education, 

instruction on the correct insertion of HPDs and the provision of a range of HPDs. A result 

that points to the reality of inadequate or inappropriate training is that 8% of the respondents 

indicated that they had never been informed about HPDs. The additional use of other 

methods of training and other trainers is recommended by the researchers of the current 

study. 

The preference of SAMI workers for personal training on an individual basis (39%) and for 

computer-based training (36%) was significantly higher than for large (12%) and small group 

(6%) training. There was also a clear preference for training to be provided by occupational 

health staff (23%); direct supervisors (21%) and safety staff (18%) comprised a higher 

combined proportion. Respondents in lower skilled occupations preferred training delivery by 

the training and safety departments (Hansia and Dickinson, 2010). 

Another in-depth study on the current situation in the SAMI is found in an internal report by 

the Chamber of Mines Noise MOSH team. The MOSH team aimed to implement best 

practice for hearing conservation in the SAMI. Towards this goal a questionnaire was 

prepared and interviews guided by it were held with different stakeholders in order to reveal 
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salient stakeholder mental models on current understanding and unmet needs in the area of 

reducing the incidence of NIHL. 

The research results from the MOSH questionnaires were that: 

 46% of the interviewees were unsure what the actual causes of noise are; 

 62% knew what the outcome of high noise levels is, but 38% did not know how a 

person can be affected by high noise levels; 

 88% responded that personal protective equipment would address the issue; 

 81% said that direct supervision was required to ensure that the leading practices 

that MOSH was implementing were successful; and 

 46% of the respondents believed that one-way communication is the best way of 

communication relating to NIHL prevention. 

 

2.6 Conclusion 

The findings of the review of previous research directed the selection of the contents for the 

resource booklet for hearing conservation practitioners in the SAMI. The contents have been 

developed into an ebook, which has useful tools and links for implementation in the mining 

industry to improve current awareness training programmes and to provide managers with 

information to direct the management of NIHL prevention programmes. 

The results of the literature review indicate that there is a great deal of materials available for 

improved awareness and that practitioners need to implement the most useful of these 

methods and resources in practice. 

The findings also indicate that much is already known about the reasons for non-compliance 

with HPD use and requirements for effective awareness training for various target 

audiences. The information gained from the review was incorporated into the survey that 

was conducted at mines concerning the current practices regarding NIHL risk awareness 

training and HPD use.  

  



24 

 

3.  Enabling Output 2  

Survey current NIHL awareness training and HPD practices 

 

3.1 Introduction 

Occupational diseases and accidents cause great human suffering and loss and the 

economic cost is high. This is so because the public awareness of occupational safety and 

health is not sufficient and does not get the priority it merits (ILO, 2003). One most common 

way to mitigate such adverse outcomes is through occupational health and safety (OHS) 

training (Robson et al., 2010). A systematic review of the effectiveness of training and 

education for the protection of workers conducted by the Canadian Institute for Work and 

Health and the US National Institute for Occupational Safety and Health, indicates that 

workplace education and training programmes have a positive impact on health and 

safety behaviours and that current evidence indicates positive associations between 

OHS training and the knowledge and attitudes of workers (Robson et al., 2010). 

Education, motivation and training are important components of occupational hazard control 

and a risk management programme (Redinger and Levine, 1998). Robson et al. (2010) state 

that training should consist of instructions in hazard recognition and control, safe work 

practice, proper use of personal protective equipment, and emergency procedures and 

prevention actions. Training is defined as a company’s planned efforts to facilitate the 

employees’ learning of job-related competences in an organisation. The goal of training is for 

employees to master the knowledge, skills and behaviours emphasised in the training 

programme in order to use them in day-to-day activities (Noe, 2005). OHS training is a 

planned effort to facilitate learning of specific OHS competences in an organisation (Robson 

et al., 2010). With regard to the current study the goal of OHS training is to help employees 

to acquire the knowledge, skills and behaviours regarding NIHL prevention and the use of 

HPDs taught in training so that they can use them daily to prevent hearing loss.   

 

3.2 Methodology 

The following section outlines the objectives and the methodological steps of Enabling 

Output 2. 

 

3.2.1 Objectives 

The objectives of this part of the study are to: 

 Develop a survey tool on NIHL awareness training and HPD practices; 

 Survey a representative sample of mines and commodities on the current NIHL 

awareness training and HPD practices; 

 Conduct an in-situ survey of employee NIHL awareness and employee HPD use in 

the workplace. 

 



25 

 

3.2.2 Sample  

A convenience sample of mines was selected from a list of mines obtained from the 

Occupational Hygiene department of the Department of Mineral Resources (DMR). The list 

of mines indicated the reported noise exposure levels of the mines and the sample included 

both mines where high levels of noise were reported and mines where low levels of noise 

were reported. Mines were approached by email and telephonically to request participation 

in the research. An effort was made to include small, medium and large mines as well as 

contractor miners, and mines that are widely representative of the different commodities that 

are mined in South Africa. The volunteer mines represented the commodities gold, platinum, 

coal, diamonds and titanium. The mines were in the provinces of KwaZulu-Natal (KZN), 

Gauteng, North West (NW), Mpumalanga and Free State. The mines which volunteered to 

participate employed approximately 145 000 permanent and contract employees.   

Table 2: Sample for survey 

Commodity 

represented 

Number of 
shafts 

represented 

Number of 
employees 

represented 

Regions 
represented 

Gold 6 34 000 NW and 

Free State 

Platinum 3 35 000 NW 

Coal 3 7 500 Mpumalanga 

Diamond 1 750 Free State 

Titanium 1 720 KZN 

Contractors 1 10 000 KZN 

 

3.2.3 Data collection  

3.2.3.1 Development of survey tools 

Survey tools were developed, based on questionnaires and the HPD observation checklist 

identified in the review of previous SIMRAC research GEN 011, Health 806 and SIM 05-05-

01 (Franz et al., 1997; Franz, 2005; Franz and Edwards, 2009), by modifying and adapting 

the questionnaires to include questions identified in the literature review as important factors 

for benchmarking current practices in the SAMI against best practice.  

The survey tools developed and used to evaluate the current practices in the SAMI were an 

HPD strategy interview form and a training manager interview form. The in-situ evaluations 

used an employee interview form to evaluate the awareness and knowledge of employees, 

and the in-situ observations of HPD practices used a slightly adapted checklist from Health 

806 (Franz et al., 1997). The modified survey tools were translated into Zulu, Sotho and 

Afrikaans.  

The employee interview questionnaire was modified to capture the following information: 

demographic information, education, HPD suitability and selection criteria, HPD replacement 

intervals, and finally the line support and enforcement of HPD use on site. The original 
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questions from the Health 806 report were shortened and some were combined to avoid 

repetition. For example, questions R1 and R2 were combined as they made up one 

question.  

 

Table 3: Example of two questions from the Health 806 checklist with the potential to be 

combined 

Question  

Question R1 is only for users of re-usable earplugs 

R1) I normally replace my re-usable earplugs:  

 a) at least once a month. (0) 

 b) every two-to-three months. (1) 

 c) every three-to-six months. (2) 

 d) only when my HPDs are lost or become damaged. (3) 

Question R2 is only for users of disposable earplugs 

R2) I normally replace my disposable earplugs:  

 a) at least once a day. (0) 

 b) after two days. (1) 

 c) after more than two days. (2) 

 

Table 4: Example of the combined/modified question 

19) I normally replace my HPDs:  

a) only when my HPDs are lost or become damaged  

b) at least once a day  

c) after two days  

d) at least once a month  

e) every two-to-three months  

f) every three-to-six months  

 

The HPD strategy interview form was modified to find out the management and strategies 

used to select and purchase HPDs; the availability of the HPD policy or programme as a 

commitment from the mine to reduce noise exposure; the development and management of 

the policy and its re-evaluation; the accessibility and distribution of HPDs to employees; the 

accessibility of HPDs both for first issue on surface and for re-issuing on site; and finally the 

criteria used in the mine for qualifying employees to be issued with HPDs.  
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The personal protection strategy from the Health 806 report was simplified by changing the 

response options. For example, “Yes” and “No” were used instead of using “True”, “True for 

most”, “True to some extent”, “True in most cases”, “Generally not true”, etc. as these 

responses were viewed as being complicated. Questions regarding the availability of the 

NIHL policy and personnel responsible for the development and management of the policy 

were added, as were questions about training and re-training of employees in the correct 

use and care of their HPDs, including cleaning and hygiene requirements as per the best 

practice as identified in the literature review. 

The training manager’s interview form was modified and adapted primarily to assess the 

availability of policy on motivation and education and training for NIHL prevention and 

whether all stakeholders (e.g. employees) were involved in the development of the policy. 

The interview form also included questions on the qualifications required for one to become 

a trainer; the language and training aids used during training for enhancing employees’ 

understanding, especially illiterate people; the assessment of employees’ knowledge and 

skills, particularly whether they were able to identify areas with excessive noise correctly; 

and whether management was involved in making sure that the training was meeting 

organisational objectives by periodically reviewing the training strategy and monitoring and 

evaluating the effectiveness of the training programme. 

The modified workplace observation tool for HPD practices sought to evaluate HPD use and 

safety organisational culture, and observations were made in noisy working areas in both 

underground and surface mines. The aim of the tool was to allow the observation and 

recording of the employees’ behaviour regarding the use of HPDs while working in a noisy 

area or in areas regarded as noise zones. The general or known noise levels and noise 

levels at the time of observation were recorded; the number of employees correctly wearing 

and those that did not wear their HPDs at the start and end of the observations were 

recorded; non-compliant HPD users were interviewed to understand their reasons for not 

wearing HPDs while working in noisy workplaces; all possible sources of noise in the 

workplace were recorded; and the availability of supervisors in the workplace was observed. 

Supervisors were interviewed to find out the challenges they encountered regarding the use 

of HPDs.    

 

3.2.4 Data-collection procedure 

3.2.4.1 Training managers 

Once mines had been approached and had agreed to participate in the research, 

arrangements were made to visit and interview the managers responsible for NIHL 

awareness training and those responsible for the HPD strategy at the mine. The 

questionnaires were emailed to the managers ahead of the visit to alert them to the type of 

information required and they were requested to include the responsible person at their mine 

in the interview if the information required did not fall under their department. The managers 

were then interviewed and their answers reviewed, with clarity requested on the answers 

when necessary. Approximately 30 managers in total were interviewed and these included 

training managers, occupational hygienists and occupational health practitioners, and 

Human Resource (HR) managers, depending on who the researchers were referred to in 

order to obtain the required information.  
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3.2.4.2 Employees 

A total of 146 employees completed the employee questionnaires and those that could not 

read were assisted by the research team. Zulu, Sotho and Afrikaans translated versions of 

the questionnaires were used for those who had difficulties in understanding English 

questions.  

 

 

Figure 6: Number of employees interviewed on their awareness and knowledge of NIHL and 

HPD use 

 

Figure 7: Age profile of employees interviewed on their knowledge of NIHL and HPDs 
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Figure 8: Educational profile of employees interviewed 

 

 

Figure 9: Length of service of employees interviewed 
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3.2.4.3 HPD observations 

Table 5  Sample description for HPD observations 

Sites visited Employees observed 

Gold site 1 7 

Gold site 2 9 

Diamond 4 

Platinum 12 

Coal  7 

Total 39 

 

3.3 Data analysis 

Raw data from the survey tools were captured manually on an Excel® spreadsheet by 

different data capturers and quality control comparisons were made to ensure accuracy of 

capturing. Descriptive statistical analysis provided the results for the study. 

 

3.4 Results 

In order to form an integrated outcome of the results of the four surveys conducted in the 

SAMI, the research team used extracts from the NIOSH Hearing Loss Prevention 

Programme (HLPP) guidelines for listing the criteria against which to evaluate the current 

practices in the industry.  

The main points of the NIOSH HLPP guidelines are as follows: 

 A successful HLPP takes commitment, communication, and co-operation.  

 Management should set a high priority on selecting articulate, knowledgeable, and 

enthusiastic instructors.  

 Programme presenters need to make their presentations short, simple, and highly 

relevant to employees and management.  

 Trainers need to encourage questions and open communication, and must make 

sure that all problems receive prompt attention. 

 Employees must contribute to their own education by raising questions and concerns 

and by informing programme implementers when specific procedures are impractical, 

suggesting alternatives where possible.  

 Unless great care is taken in establishing a hearing protector programme, employees 

will often receive very little benefit from these devices. 
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 A successful HPD programme should respond to individual needs.  

 HPD programme implementers need to be knowledgeable in the details of hearing 

protector evaluation, selection, and use, and must be able to impart this information 

and enhanced daily use skills to employees.  

 HPD programme implementers also should perform periodic on-site checks of the 

condition and performance of hearing protectors, including availability of replacement 

devices.  

The primary managerial responsibilities are to: 

o Facilitate the procurement of appropriate HPDs; 

o Demonstrate commitment to the programme by modelling the use of these 

devices in appropriate situations; 

o Provide the personnel and facilities to train employees in the proper and optimum 

use and care of HPDs; and 

o Enforce the use of hearing protectors. 

With these criteria in mind, the researchers identified the gaps and needs and recommended 

solutions and requirements for optimisation of NIHL awareness and HPD practices. The 

current NIHL awareness training and HPD strategy practices and employee knowledge of 

NIHL and HPD use are summarised in tables 5, 6 and 7 below. 

 

3.4.1 Current NIHL awareness training practices 

The results from the survey of the current NIHL awareness training practices were then 

evaluated against a set of criteria that had been drawn up by the research team based on 

the literature review and accepted best practice for NIHL prevention. The results have been 

summarised in table 6. 

Table 6: Current NIHL awareness training practices in the SAMI 

Criteria for evaluating the current 

practices (What should practices look 

like?) 

Compliance of SAMI/Gaps                                      

(What does practices look like?) 
Recommendations (What is needed for 
optimisation?) 

1. Commitment to NIHL mitigation by 

means of policy that includes all 

stakeholders and continual improvement 

 91% refer to the “COP for Noise” as the 

policy 

 None have specific policy on training 

Mines must develop awareness training 

specific policies.  

2. Commitment to NIHL mitigation by 

means of apportioned resources and 

management authority to enforce policy-

HCP co-ordinator 

 All managed by Occupational Hygiene 

Manager – little or no integration with Health 

Manager. None have a dedicated HCP co-

ordinator 

Integrate HCPs by appointing HCP co-

ordinators to manage all aspects of HCP. 

3. Use of expert knowledge of health 

promotion theory and adult education to 

ensure best teaching methods and self-

motivated prevention and protection of 

hearing 

 60% not based on theoretical model of 

teaching health promotion nor adult 

education 

  80% no theoretical basis  

Develop training for training managers 

and trainers as well as content of training 

materials that takes expert information into 

account. Ensure ebook resources are 

included.  
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Criteria for evaluating the current 

practices (What should practices look 

like?) 

Compliance of SAMI/Gaps                                      

(What does practices look like?) 
Recommendations (What is needed for 
optimisation?) 

4. Amount of training in relation to extent 

of the problem 

 54% less than 15 minutes per annum Ensure more time is given by making it an 

MQA unit standard. 

5. Properly equipped trainers – Who 

should do the training? 

 30% of trainers need Education and 

Training Development SETA accreditation. 

Others are internal qualifications – mainly 

mining knowledge  

 40% of trainers have specific training on 

health behaviour modification  

The industry must develop courses for 

trainers and employee training that can be 

incorporated into the Mine Qualification 

Authority (MQA) and Education, Training 

and Development Authority (ETDA). 

6. Training methods – adult education – 

own language, visually stimulating, 

interactive, perceptions of susceptibility, 

touch emotions 

 30% English only  

 30% English and Zulu 

 40% other languages when necessary  

 50% make use of videos, mostly 

PowerPoint® presentations 

Ensure technology transfer of resource 

book. MOSH to use resource book. 

7. Essential content of awareness training: 

cause of NIHL, effect of NIHL, methods to 

mitigate NIHL and HPD fitting and use 

 90% workers trained to identify noisy areas  

 27% of employees knew how to identify 

loud noise correctly: "shout" when at one-

metre distance 

 100% included knowledge about signs – 

66% of employees know about signs 

Develop MQA unit standard that includes 

minimum requirements for NIHL 

awareness training. 

8. Needs of various target audiences: 

need to know (self-protection), need to 

motivate (supervisors), need to co-operate 

(team effort of managers and workers), 

need to measure and improve (reporting 

processes) 

 20% reported different training material for 

supervisors but not able to give evidence. 

On further questioning no real differences; 

supervisors receive same as all other 

workers 

Develop different training materials for 

various needs and target groups. 

9. Evaluate employees’ knowledge – how 

effective is the training? 

 60% do not test employees on their 

knowledge after training. The 40% that do 

test use computer-based evaluation – need 

80% to pass Multiple Choice Questions 

Develop standardised tests for evaluating 

the employees’ knowledge. Improve the 

survey tools into checklists and test 

materials. 

10. Evaluate the training programme –

leading indicators – continual 

improvement. Cannot manage if do not 

measure – reports to senior managers – 

for real ownership of the programme 

 80% management reviews the stats on 

training 

Identify leading indicators for training and 

HPD practices. Evaluate the programmes 

in relation to the hearing levels of the 

different operations. 
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3.4.2 Employees’ knowledge of NIHL and HPDs 

The results from the in-situ survey of the employees’ knowledge of NIHL and HPDs were 

then evaluated against a set of criteria that had been drawn up by the research team based 

on the literature review and accepted best practice for NIHL prevention. The results have 

been summarised in table 7. 

 

Table 7  Employees’ knowledge of NIHL and HPDs 

N
IH

L
 

Recognise 
dangerous 
noise levels  

1 m rule, 
signage (Q1a) 
27% 

Signage 
(Q1b) 67% 

  

Know the 
consequences 
of noise 
exposure  

NIHL (Q2) 90%     

Know the 
nature of 
NIHL 

Permanent (Q3) 
76% 

Understand 
the 
audiogram 
(Q10) self-
measurement 
47% 

  

Know how to 
protect 
hearing 

Wear HPDs all 
the time 
(Q4,5,6,7) 89% 

   

H
P

D
 

Reason for 
wearing HPD 

Self-protection 
(Q6,Q26) 95% 

When (Q24, 
25) remove: 
83% do not 
remove them; 
90% only 
remove when 
leave noisy 
area 

When 
observed only 
69% were 
wearing 

  

Replace  Why 
Pain/discomfort 
(Q8) 48% know 
to replace when 
causes 
pain/discomfort 

Where (Q9) 
47%Know 
where to get 
replacement 
HPDs 

When (Q19) 
73% replace 
only when lost 

  

Fitting Given a choice 
(Q11) personal 
fitting 35%, 
choice 22%, no 
choice 44% 

Know how to 
insert easily 
and correctly 
(Q13) 83% 

    

Fit Comfortable 
(Q12) 69% 

Effective 
(Q16 & 17) 
Can hear 
warning 
signals 80%. 
Quieter when 
wearing 
HPDs 54% 

Tinnitus post-
exposure 
(Q18) 39% 

  

Care Cleaning ease 
and method 
(Q14) 88% 
easy to clean 

Regular 
cleaning 
(Q15) 80% 
every day 
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Supervisor Sets example 
(Q24) 84%. 
When observed 
60% were 
wearing 

Motivates to 
wear (Q21) 
81% 

Approachable 
about HPD 
problems 
(Q22) 72% 

Solution for 
HPD problems 
(Q23) 67% 

Preference Type (Q20) 54%prefer 
reusable; 
26% prefer 
custom 
moulded 

    

 

3.4.3 Current HPD strategy practices 

The results from the survey of the current HPD practices were then evaluated against a set 

of criteria that had been drawn up by the research team based on the literature review and 

accepted best practice for NIHL prevention. The results have been summarised in table 8. 

Table 8  Current HPD practices in the SAMI 

Criteria for evaluating the current 

HPD practices (What should 

practices look like?) 

Compliance of SAMI/Gaps                                           

(What do practices look like?) 

What do practices need for 

optimisation? Recommendations 

1. Commitment to NIHL mitigation by 

means of HPD policy that includes all 

stakeholders, best practice and 

continual improvement 

 100% have a policy – all use COP; 

50% report it was developed by a 

team; 90% use attenuation as the 

criterion for choice; 45% consider 

comfort; 9% price; 18% other factors 

such as safety, environmental 

factors, leak test, etc. 

Mines must develop HPD strategy-

specific policies developed by all 

stakeholders.  

2. Commitment to NIHL mitigation by 

means of apportioned resources and 

management for HPD policy, e.g. 

authority to enforce policy; integrated 

management of HPD policy, e.g. Risk 

Based Medical Examination (RBME), 

health-trained trainers 

 HPD policy managed by various 

departments – 36% Occupational 

Hygiene and Procurement  

 27% Procurement only, 27% Safety 

 9% Occupational Hygiene only 

 None by Health  

 50% report HPD strategy to mine 

manager 

Mines must integrate HCPs by 

appointing HCP co-ordinators to manage 

all aspects of HCP. 

3. Motivational training that is based 

on current knowledge of health 

promotion theory and self-protection 

and is holistic by including non-

occupational causes of NIHL. 

Integration with Health Management 

 100% trained on use and care of 

HPDs  

 None on motivational aspects  

Identify the barriers to compliance with 

use of HPDs and consult with 

stakeholders about methods to enforce 

HPD use.  

4. Individualised HPD management – 

RBME; personalised fitting; systems 

for individual needs for HPDs, e.g. lists 

of appropriate HPDs for different 

occupations; systems for problems; 

monitoring of HPD effectiveness in situ 

 100% report employees are given a 

choice but only 23% of employees 

report they were given a choice  

 50% report individual fittings, 

confirmed by employee reports 

 RBME none aware due to lack of 

integration between Safety and 

Health 

Implement individualised ear evaluation 

and HPD fitting at the time of 

employment using lists of appropriate 

HPDs for different occupations and 

hearing levels.  
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Criteria for evaluating the current 

HPD practices (What should 

practices look like?) 

Compliance of SAMI/Gaps                                           

(What do practices look like?) 

What do practices need for 

optimisation? Recommendations 

 60% have compiled lists of 

appropriate HPDs 

 60% have spares in workplace  

 31% employees report not wearing 

due to infection 

5. Commitment to continual 

improvement – leading indicators of 

effective HPD policy, senior 

management own policy by review, 

and strategic, effective system to 

manage non-compliance 

 39% report tinnitus after a working shift, 

indicating overexposure. 

Implement HPD monitoring for 

Temporary Threshold Shift (TTS) after a 

working shift.  

 

3.4.4 Employee HPD use  

Workplace observations and questioning of non-users of HPDs were intended to determine 

the extent to which education, motivation and training in respect of the noise hazard could 

achieve the objectives. The objectives can be summarised as, imparting the knowledge 

necessary to recognise noise as a significant health hazard and source of personal risk, 

along with the motivation and skills to counter that risk. Recognition and appreciation of the 

risk attached to noise are prerequisites for modifying attitudes towards acceptance of safe 

work practices, after which the requisite skills to enable successful application can be 

developed (Franz, 2005). 

Workplace observations are susceptible to the so-called Hawthorne effect, where people 

who are aware of being observed temporarily adopt favourable practices and behaviour, in 

this way creating an impression that is not representative of the norm. This can be 

exacerbated by supervisors’ extraordinary encouragement or enforcement of the desired 

behaviour if informed of observations in advance. For this reason workplaces were visited 

unannounced, accompanied by an official with unrestricted access to all areas. Raw data 

from the in-situ observation are attached in Appendix B. 

Table 9: Summary of results of in-situ HPD observations 

Sites visited 
Employees 

observed 

Wearing 

HPDs at 

start 

% 

Wearing 

HPDs at 

end 

% 
Employees 

Queried 

Gold site 1 7 5 71% 6 85% 4 

Gold site 2 9 6 66% 9 100% 2 

Diamond 4 4 100% 4 100% 0 

Platinum 12 12 100% 12 100% 0 

Coal  7 5 71% 5 71% 2 

Total 39 32 82% 36 92% 8 
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Figure 10: Percentage of employees wearing HPDs when observed 

Table 10: Reasons given by miners for non-use of HPDs  

Reasons given for HPD non-compliance 

 Gold 

site1 

Gold 

site 2 

Diamond Platinum Coal 

site 1 

Coal 

site 2 

Total % 

HPDs 

left/forgotten/lost 

misplaced  

x      1 17% 

I don’t think the 

area is noisy 
x x   x  3 50% 

HPDs cause 

irritation/ 

infection 

 x x  x X 4 67% 

Exposed to 

noise for a short 

duration 

 x     1 17% 

Experience has 

taught me to 

discern when 

noise is 

deafening 

 x     1 17% 

HPDs are 

uncomfortable/ 

cause pain 

    x  1 17% 

 

71% 

66% 

100% 

100% 

71% 

Percentage of employees wearing 
HPDs  

Gold site 1 

Gold site 2 

Diamond 

Platinum 

Coal  
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Figure 11: Reasons given for non-compliance with HPD use 

 

The results of the current study can be compared to the Hansia and Dickson (2010) study on 

the NIHL knowledge and attitudes and the HPD practices of gold miners.  This comparison is 

presented in Table 11. 

Table 11: Comparison of results of current study and the Hansia and Dickson (2009) study 

 Hansia and Dickson (2009) Current study 

Actual and reported use of HPDs 93% reported using HPDs 85% 

 50% observed to use HPDs 69% 

Reported knowledge   16% did not think noise was dangerous 10% 

 6% did not know HPDs protected hearing 11% 

 82% knew noise can damage hearing 90% 

 89% knew HPDs can help prevent NIHL 89% 

Reported practices 50% non-use due to discomfort 67% 

 

A comparison of the current study results and those of the SIM 05-05-01 C project provides 

certain confirmations of the results. The current study finding that 89% of those interviewed 

17% 

50% 

67% 

17% 

17% 

17% 

Reasons given for non-compliance with 
HPD use 

HPDs left/forgotten/lost 
misplaced   

Doesn’t think the area is noisy 

HPDs cause irritation/ 
infection 

Exposed to noise for a short 
duration 

Experience has taught me to 
discern when noise is 
deafening 

HPDs are uncomfortable/ 
cause pain 
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were aware of the hazards confirmed the SIM 05-05-01 C findings of high levels of 

awareness of the hazards of NIHL. Another confirmation of the SIM 05-05-01 C findings was 

the disparity between the levels of reported and actual HPD compliance, as the current study 

showed that 86% of those interviewed said they wore HPDs all the time while on observation 

only 69% were compliant. 

Furthermore, SIM 05-05-01 C reported that line managers not only have a high risk of 

developing NIHL due to their work but that this has further consequences for their 

subordinates with regard to their setting an example for compliance and enforcing HPD use. 

The current study found that 40% of the supervisors observed were not wearing HPDs. 

Also the earlier study indicated that training materials need to be tailored to both 

occupational groups and literacy levels while the current study found that none of the 

programmes had occupation-specific training, with all the programmes presented in English 

and other languages used only as a second option. 

Finally SIM 05-05-01 C indicated that time pressures during training may be lessened by the 

use of video materials and comic booklets; however, the current study found that only 50% 

of operations make use of videos and no operations use the comic booklets. 

 

3.5 Guidelines for the optimisation of NIHL and HPD awareness training 

The outcome of the results of Enabling Output 3 is a set of simple and practical guidelines 

for use by mining operations which wish to improve and optimise the hearing conservation 

practices at each mine (see Appendix A). The researchers believe that the use of the 

resources in the ebook from Enabling Output 1 in combination with the guidelines offered in 

Appendix A will greatly enhance the quality of HCPs in the SAMI and assist in achieving the 

milestones set by the industry in 2003. 
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4. Enabling Output 3  

Recommendations on the needs and requirements of the 

industry for improving awareness so as to mitigate NIHL 

 

4.1 Introduction 

The third objective of SIM 11-05-01 was to make recommendations on the needs and 

requirements of the industry for improving awareness so as to mitigate NIHL. The 

recommendations made in this enabling output are based on the findings of the previous two 

enabling outputs.  

Enabling Output 1 reviewed the recommendations made by previous research regarding 

awareness training and HPD practices to mitigate NIHL. It also identified the useful tools 

developed by previous research and investigated the current health promotion theory, with 

particular reference to the needs of various target audiences. The outcome of Enabling 

Output 1 was a resource book for NIHL prevention in an electronic ebook format for use by 

trainers and developers of awareness training material for NIHL prevention and HPD use. 

The findings of Enabling Output 1 were also used in Enabling Output 2 for developing survey 

tools in Zulu, Sotho and English that were used to evaluate the current awareness-training 

practices and the HPD practices in the mining industry. The survey tools were used in the 

subsequent survey conducted amongst a representative sample of sizes and commodities of 

mine training centres and of HPD managers across all commodities. Parallel to the surveys 

conducted at the mine training centres, in-situ surveys of employee knowledge and 

awareness of NIHL and of employee compliance with HPD use were conducted. After 

analysis of the results, a guideline was developed for optimising awareness training and 

HPD practices for NIHL prevention in the SAMI as the outcome of Enabling Output 2.  

The research team then drafted the following recommendations on the needs and 

requirements of the industry for improving awareness so as to mitigate NIHL. 

The needs of the industry to improve awareness so as to mitigate NIHL are summarised in 

the needs hierarchy presented in Figure 12. 
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Regulator requirements 
 Development of policy that legislates best practice and HCP 

co-ordinator at each mine 

 Appointment of director and nine regional HCP co-ordinators 
that support the mines to implement the legislation 

 Development of audit tools that will facilitate enforcement 

Senior mine management requirements 

 Each mine must appoint an HCP co-ordinator to manage an integrated 
department dedicated to NIHL mitigation that is made up of trained noise 
measurement, noise engineering, HPD dispensing occupational health 
trainers and counselors, and hearing testing specialists  

 Leading indicators must be identified for continual improvement of the 

HCP managed by the HCP co-ordinator 

Skills requirements 
 All members of the HCP department at mines must have adequate and relevant 

training and skills to provide the different aspects of awareness training and therefore 
the South African Qualifications Authority (SAQA)/EDTA/MQA system must be 
investigated in order to provide appropriate training qualifications 

Middle and line management requirements 

 Development of training materials and systems for various target audiences based on the 
responsibility level, the language and educational level, and the need to know how to 
motivate others to prevent hearing loss 

Miner requirements 

 Development of MQA unit standard regarding adequate knowledge, motivation and training to prevent 
hearing loss 

 MQA unit standard on NIHL mitigation debated in technical committees and implemented throughout 
mining industry 

Figure 12: Needs of the SAMI for improving awareness so as to mitigate NIHL 
 

If the abovementioned needs of the industry are to be met so that mitigation of NIHL can be 

achieved, then the industry has the following requirements: 

Figure 13: Requirements of the SAMI to improve awareness so as to mitigate NIHL 

Regulator needs  

 Policy that legislates best practice  

 Staff infrastructure that enforces the legislation 

Miner needs 

 Adequate knowledge, motivation and training to protect their own hearing 

 Adequate resources and systems to protect their own hearing 

Senior mine management needs 

 To evaluate the HCP 

 Continually to improve the HCP 

Health & Safety Representatives needs 

 Adequate training and resources to protect their own hearing 

 Adequate training and systems to motivate and incentivise 
employees to protect their hearing 

Middle and line management needs 

 Adequate training and resources to protect their own hearing 

 Adequate training and systems to motivate and incentivise employees to 
protect their hearing 
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4.2 Recommendations 

On the basis of the above summaries of the needs and requirements of the SAMI to improve 

awareness so as to mitigate NIHL, the following recommendations are made by the research 

team. 

 

4.2.1  Inclusion of NIHL awareness training as a unit standard in the Mine 

Qualification Authority (MQA) requirements 

Currently the South African Qualifications Authority (SAQA) unit standard 244445 (MQA 

MnH-G501) entitled “Follow basic health and safety practices underground”, is the only 

health-related unit standard that NIHL awareness training is based on in some operations. 

Investigation of the unit standard indicates that noise is not included in the list of hazards 

and even the title of the unit standard indicates that the teaching level is only “basic”. This 

indicates that there are no guidelines for accredited training authorities on what the content 

should be for the “adequate and comprehensive training, on both the practical aspects and 

the applicable theoretical knowledge pertaining to the noise exposure” that is required by the 

Mine Health and Safety Act (MHSA). This in turn means that there are no standard methods 

for measuring compliance with the MHSA. 

It is therefore recommended that unit standards for NIHL mitigation be developed and 

presented and discussed at the MQA technical committees to ensure stakeholder 

acceptance of these unit standards. The application of the unit standards as a basis for the 

NIHL awareness training is then essential. The unit standards should be developed to the 

point of a series of modular qualifications that can be obtained by miners working in noise 

and can be used as a skills development component of the SETA system.  

 

4.2.2 Development of training materials for NIHL prevention that comply with 

best practice and theoretical concepts for adult education and health 

promotion 

Once the legislated requirements in the form of MQA unit standards are implemented, the 

next essential step is the development of training materials for NIHL prevention that comply 

with best practice and relevant theoretical concepts regarding adult education and health 

promotion. It will be essential that the content of the training materials is based on and 

presented in a format that takes into account both the theoretical principles of adult 

education and those of the widely researched scientific models of OH Psychology.  

This will mean that the training materials will be available in different vernacular languages 

(e.g. English, Zulu, Sotho, Afrikaans) to ensure that miners are trained in the language they 

understand and can relate to fully. It will also require cognisance to be taken of the fact that 

the Mining and Minerals Sector Training Authority report of 2009 indicates that 40% of 

miners are illiterate and therefore that alternative methods to the standard method of training 

will be necessary. The differing responsibility needs of various levels of mining personnel 

must also be taken into account and as such material that caters for the needs of each of the 

following categories must be provided: general miner, the health and safety representatives, 

the small team supervisor and the large team management. The inclusion of modern adult 
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educational techniques that make use of simulation technology is essential for long-term 

relevance of such materials to address the younger population coming into the industry and 

to provide more real life examples of the effects of NIHL.  

Similarly the training materials must take into account the current knowledge of fields such 

as OH Psychology and should include concrete information that addresses a miner’s 

perception of their susceptibility to the noise hazard as well as the benefit to the miner of 

protecting their hearing. The barriers to compliance with wearing hearing protectors must be 

identified and training materials must address the myths in the industry on NIHL prevention. 

It would be prudent to include OH Psychology experts from NIOSH during the development 

of this training material. Such experts could be further used to increase the interest and 

visibility of a very necessary technology transfer workshop that introduces the training 

materials to the industry stakeholders. 

The second recommendation is therefore that NIHL prevention training materials that reflect 

current knowledge about the needs and requirements for training materials for various target 

audiences be developed. These materials should be developed with international experts as 

consultants and in the necessary technology transfer process among mining industry 

stakeholders by means of workshops and implementation in industry initiatives, such as the 

MOSH programme.  

 

4.2.3  Skills development of trainers for NIHL prevention awareness and HPD 

practices 

The third recommendation pertains to the fact that if NIHL mitigation awareness training and 

HPD practices are to be effective and optimized, then the trainers need to be fully skilled at 

implementing the resources and conveying the content. The trainers need adequate 

knowledge of the theoretical concepts of the Health Behaviour Modification model discussed 

in section 2, and of the specific needs of adult learners. 

Currently some of the training operations in the mining industry require the trainers to have 

Education and Training Qualification Authority (ETQA) training as accredited trainers. The 

trainers have knowledge of the technical aspects of mining as they all come from mining and 

technical disciplines, but since the unit standard only requires “a basic knowledge of health 

and safety” the survey highlighted that health was not the trainers’ field of expertise.  

The third recommendation is therefore that skills development of trainers of NIHL awareness 

training be investigated and upgraded to ensure that the trainers have adequate knowledge 

and skills and that a recognised qualification be attached to this training to encourage 

trainers and to facilitate benefit by the industry from the Skills Development Levy system. It 

is also strongly recommended that training for health issues be directed and managed by 

staff with occupational health background and expertise. 

4.2.4  Evaluation of success of awareness training and HPD practices 

The success of a programme cannot be measured unless adequate evaluation of both the 

participants in the programme and the overall programme itself is being conducted. 

The fourth recommendation for the future needs of the industry to optimise the NIHL 

mitigation programmes is that employees’ knowledge and skills specifically relating to the 

hazard of noise and hearing loss are evaluated in a manner that is fair and relevant to their 
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language and skill levels as well as their responsibility level. This should be included in the 

policy requirements for HCPs. It will require that standardised evaluation methods be 

developed and it is recommended that the survey tools used in the current study be revised 

and improved and adapted into checklists and questionnaires that can be used by both 

practitioners and regulators. The need for improved scoring and a more user-friendly 

wording was evident during the survey. The checklists and questionnaires should take note 

of leading indicators for the success of awareness training and HPD practices and should 

provide the mine senior management with methods for a system of continual improvement.  

The evaluation process must extend further than the evaluation of the knowledge and skills 

of the employees and must include evaluation of the HCP as a whole. The best way to 

establish whether the HCP is a success is to evaluate the training methods in relation to the 

hearing threshold results from the annual medical surveillance. In the case of this research 

project the current practices were surveyed but the effectiveness of the different methods 

used at different mines can only be evaluated when seen in relation to how many of the 

workers are still losing their hearing. The recommendation is to use the same mines and to 

analyse the audiogram records from the mines to see which method of training and HPD 

strategy really make a difference to the hearing threshold levels.  

 

4.2.5  Awareness training and Hearing Protection Device strategy managed by 

Hearing Conservation Programme co-ordinators  

Best practice for hearing conservation requires HCP co-ordinators who manage the 

prevention strategies effectively. As mentioned in recommendation 4.2.3, it is strongly 

advised that NIHL awareness training be conducted by staff with occupational health 

knowledge. Similarly the management and procurement and fitting of HPDs are misplaced in 

the Safety and Occupational Hygiene departments due to the necessary emphasis on many 

other aspects of safety and health in these departments. The findings of the current research 

indicated lack of integration in the management of NIHL mitigation systems or HCPs at 

mining operations.  

It is therefore recommended that policies and regulations and systems be developed and 

implemented to ensure that health-related issues such as NIHL mitigation be fully managed 

by one senior management member who has adequate knowledge and skills for the 

effective mitigation of NIHL. Occupational audiologists are traditionally hearing health 

specialists and so it is suggested that audiologists are the best professionals to manage 

HCPs but not exclusively so if other professionals have adequate knowledge and skills.  

The appointments of HCP co-ordinators should occur in both the regulator and employer 

arenas to ensure a fully co-ordinated strategy to mitigate NIHL in the mining industry and 

therefore the appointment of a director of HCP at the DMR head office to manage and co-

ordinate nine regional HCP co-ordinators who in turn support and mentor HCP co-ordinators 

at the mining operations will facilitate a national strategy for NIHL mitigation in the industry.  

HCP co-ordinators at mining operations must be accredited with adequate knowledge, skills 

and management authority so that they can effectively manage a team of:  

 Occupational hygienists or hygiene technicians who are dedicated to noise 

measurement of equipment and personal monitoring of noise exposure;  
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 Engineers dedicated to noise control engineering informed by the high level of noise 

measurement data available in the team; 

 HPD staff responsible for procurement and dispensing who under the guidance of 

the HCP co-ordinator, and after evaluation of an employee’s ears, must dispense the 

HPDs most suitable for the employee’s occupation and hearing levels. These HPDs 

will be part of a set of chosen HPDs that is determined by best practice guidelines;  

 Audiometricians who work within a system of quality control of the audiometric 

testing; 

 NIHL awareness trainers who may be OH practitioners but not necessarily if they 

have adequate training and knowledge of the anatomy and physiology of the ear and 

of NIHL as well as adequate skills in adult education and Health Behaviour 

Modification theory and practice. Trainers will need to educate and train employees 

on the hazards of noise and the methods of protecting their hearing adequately, and 

as far as possible on an individual basis, and where necessary to motivate others to 

protect their hearing. 

 

The HCP co-ordinator will manage and drive the NIHL mitigation process at a mine primarily 

based on in-depth analysis of the hearing threshold results and on identified leading 

indicator outcomes. The co-ordinator will also report to mine management and liaise with all 

stakeholders to facilitate integrated continual evaluation and improvement of NIHL 

prevention strategies. 

 

4.3 Conclusion 

The Mining Charter, as revised in 2010, commits employers to “improvement of the 

industry’s health” and requires the “implementing of management systems focused on 

continuous improvement of all aspects of the operations that have a significant impact on the 

health of employees, contractors and communities”. The Mining Charter as an instrument to 

effect transformation with specific targets requires employers to “provide all employees with 

health training” as well as to contribute to human resource development by “investing 4% by 

2012 of the annual payroll in essential skills development.” The Mining Charter also 

demands that “every mining company must implement elements of sustainable development 

that include regular health surveillance and risk-based monitoring of employees.”(Italics used 

by authors for emphasis). 

The research team has concluded and reported on an extensive survey and review of 

previous research on NIHL prevention. If cognisance is taken of the identified needs and 

requirements of the SAMI to optimise awareness training and HPD practices and to address 

the need for integrated management of HCPs fully, then the quality of life of miners can be 

improved and the goals of the Mining Charter can be meaningfully addressed. 
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Appendix A: Guidelines for optimising awareness training and Hearing 

Protection Device practices for Noise-induced Hearing Loss prevention 

 

Abbreviations and Acronyms 

EMT Education, Motivation and Training 

HCP Hearing Conservation Programme 

HPD Hearing Protection Device 

MHSA Mine Health and Safety Act 

MHSC Mine Health and Safety Council 

NIHL Noise-induced Hearing Loss 

RBME Risk-based Medical Examination 

SABS South African Bureau of Standards  

SANS South African National Standards 

TTS Temporary Threshold Shift 
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1. Introduction 

The first milestone set by the 2003 Mine Health and Safety summit was that after December 

2008 the hearing conservation programmes (HCPs) implemented by the industry must 

ensure that there is no deterioration in hearing greater than 10% amongst occupationally 

exposed individuals. This milestone has unfortunately passed without being achieved. It is 

therefore imperative that the South African mining industry critically analyses the HCPs 

currently being implemented to ensure that improvements are made that will allow the 

industry to achieve the target of no deterioration in hearing.  

An HCP that complies with best practice is made up of various essential parts and a 

multidisciplinary team of role players must ensure the success of NIHL prevention strategies.  

The essential components of an HCP are:  

 Risk assessment of levels of noise exposure; 

 Noise control engineering to reduce the noise at the source; 

 Education, motivation and training to ensure the worker has adequate knowledge 

about the risks of the noise hazard and the effects on the hearing health and safety 

of workers, as well as the motivation to protect his/her hearing and prevent hearing 

loss and finally the training on how to use hearing protection devices (HPDs) 

effectively; 

 HPD provision as one of the control strategies to reduce noise exposure; and 

 Annual medical surveillance and in-depth analysis of the results of the hearing 

assessment results to evaluate the effectiveness of the HCP. 

  

2. Objective of the guideline 

The objective of this specific guideline is to enable the employer at every mine in terms of 

regulation 9.(2) of the Mine Health and Safety Act (MHSA, Act No 29 of 1996) to take the 

necessary steps to protect and improve the health of employees by ensuring that the 

Education, Motivation and Training (EMT) that is conducted at their mine complies with the 

accepted best practice and is effective. Similarly, the objective of this guideline is that the 

HPD strategies implemented by employers in the mining industry in South Africa are 

effective and do indeed protect employees’ hearing health. 

 

3. Scope 

The MHSA refers to South African National Standard (SANS) 10083:2011 as the standard 

on which an HCP should be based. Therefore, any aspect of an HCP and, more specifically, 

the awareness training and HPD strategy of an HCP must comply with this guideline, which 

is based on sections 5.4 to 5.6 of SANS 10083:2004, entitled “The measurement and 

assessment of occupational noise for hearing conservation purposes”.  

The SANS 10083:2004 standard specifies that an employer should: 

a) after consultation with the health and safety committee and before any employee is 

exposed to noise above the noise rating limit for hearing conservation, ensure that 
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the employee is adequately and comprehensively trained, on both the practical 

aspects and the applicable theoretical knowledge pertaining to the noise exposure, 

b) provide refresher training on the above aspects at intervals of two years or at 

intervals as recommended by the health and safety committee. 

 

SANS 10083:2004 goes on to specify that all employees who work in a noise zone should 

be adequately and comprehensively informed and trained about their duty as an employee 

and that of their employer regarding the following: 

a) content and scope of the HCP, 

b) potential sources of exposure to noise, 

c) potential risks to health caused by exposure to noise, i.e. covering the following: 

i) Assessment of exposure, the purpose of noise monitoring, the necessity for 

medical surveillance and the long term benefits and limitations of undergoing such 

surveillance. 

ii) Noise rating limit for hearing conservation and its meaning. 

iii) Procedures for reporting, correcting and replacing of defective personal hearing 

protection equipment and engineering noise control measures. 

iv) The duties of persons who may be exposed to noise above the noise rating limit 

for hearing conservation. 

d) measures to be taken by the employer in order to protect employees against risk of 

exposure to noise, 

e) precautions to be taken by an employee to protect himself or herself against the 

health risks associated with exposure to noise, including the wearing and use of hearing 

protection equipment, 

f) the necessity, correct use, maintenance and potential limitations of hearing protection 

equipment, facilities and engineering control measures provided, and 

g) the necessity of audiometric testing and medical surveillance to monitor possible 

hearing impairment, together with appropriate explanation of results to the employee. 

 

Finally it must be noted that the standard requires that a record of all training provided 

should be kept for 40 years or in terms of the relevant legislation by the employer, including 

the content thereof, the names of employees trained and the dates on which training was 

conducted. 

 

4. Minimum requirements for awareness training for NIHL prevention and 

HPD strategy at a mine 

The minimum requirements for awareness training for NIHL prevention as outlined above 

require that the content of the EMT includes theoretical knowledge and practical application 

pertaining to the health hazard of noise and the miner’s ability to protect his/her hearing. The 
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following section briefly outlines the minimum content for effective awareness training. The 

outline serves to highlight the necessary sections but more in-depth information about each 

aspect of the awareness training should be sourced and included according to the needs of 

the target audiences. 

 

Content and scope of the HCP  

 Noise rating limit for hearing conservation and its meaning legal implications 

 Compensation for NIHL and the implications thereof 

 Role of Health and Safety Committee in HCP 

 Role of both line and senior management in HCP 

 

Potential sources of exposure to noise 

 All sources not only the obvious sources 

 Also social activities – sports events, church events, music, ipods, hobbies 

 Assessment of exposure 

 The purpose of noise monitoring 

 

Potential risks to health caused by exposure to noise 

 Nature and effects of NIHL – potential loss of job and earnings, quality of life impact   

 The necessity of audiometric testing and medical surveillance to monitor possible 

hearing impairment, together with appropriate explanation of results to the employee, 

nature of audiogram and meaning of findings 

 The necessity, correct use, maintenance and potential limitations of hearing 

protection equipment  

 Procedures for reporting, correcting and replacing of defective personal hearing 

protection equipment  

 The duties of persons who may be exposed to noise above the noise rating limit for 

hearing conservation 

 

5. Measures to be taken by the employer in order to protect employees 

against risk of exposure to noise 

 Facilities and engineering control measures provided  

 Procedures for reporting, correcting engineering noise control measures 

 Precautions to be taken by an employee to protect him or herself against the health 

risks associated with exposure to noise, including the wearing and use of hearing 

protection equipment 
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6. Hearing protection device strategy 

 Risk-based Medical Examination (RBME) 

 Individualised HPD selection and fitment, supervised by occupational health 

practitioner – use HPD selection tool for occupation-specific HPD selection 

 Individualised instruction in use and care of HPD 

 Issue HPDs regularly with alternatives where needed and replace when necessary 

 Monitor HPD use compliance and determine reasons for non-use 

 

7. Further prerequisites for optimisation of awareness training and HPD 

use  

 Integrated management of HCP by a hearing conservation co-ordinator 

 Direct involvement of mine management in promoting the HCP and its constituent 

elements and initiatives 

 Critical review and evaluation of HCP elements by stakeholders, focusing on 

appropriate key performance indicators and the identification of leading indicators 

relevant for NIHL prevention and ensuring accountability from each role player 

 Evaluation of employee knowledge about the hazard of noise and the prevention of 

NIHL using appropriate evaluation methods for various target groups 

 Identification of barriers to use of HPDs by employees and implementation of 

strategies to remove the barriers 

 Integrated strategy of personal noise exposure monitoring and evaluation of HPDs, 

e.g. otoacoustic emissions or Temporary Threshold Shift (TTS), and providing 

feedback to the employee of the results to provide quantified self-monitoring methods 

 Use of defined procedures at each mine to ensure the appropriateness and 

acceptability of hearing protection devices 

 Expansion of Occupational Health’s role in the HCP with regard to: 

o Direct input to education, motivation and training, in collaboration with 

Training/Human Resource Development departments 

o Post-exposure monitoring of hearing levels, i.e. TTS for high-risk occupations 

and individuals with hearing deterioration, to evaluate HPD effectiveness in 

advance of permanent hearing loss or impairment 
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o Detailed analysis of hearing threshold results and noise monitoring results to 

highlight risks on the basis of occupation/activity area/department/HPDs 

used, thereby facilitating targeted interventions 

 Revision of SANS/SABS 1451 to allow the use of “flat and low” attenuation HPDs by 

employees with significant hearing loss, thereby minimising interference with 

communication and encouraging correct use of HPDs to prevent further hearing loss 

 Training materials tailored to the specific needs of the various target audiences. This 

will require that the multiple levels of needs of the various target audiences must be 

taken into account when designing the awareness training and HPD training, e.g. the 

various education and literacy levels among workers, the different mother-tongue 

languages, and the needs within the workplace such as ability by the supervisors to 

motivate the workforce to protect their own hearing. The multi-level needs of the 

various target audiences will result in at least three groups/sets of training materials – 

for the general workers, for the Health and Safety Committee members and the 

supervisors/line managers/managers 

 Adequate provision for EMT to support the personal protection strategy by promoting 

a culture of self-actuated compliance 

 Research into fields of Health Promotion, Occupational Health Psychology as well as 

Adult Education during development of materials for awareness training for 

prevention of NIHL, to ensure that the materials include the requirements and 

principles for successful methods of behaviour change and of educating and 

motivating adults to protect their health. This will also mean that the barriers to 

wearing HPDs are identified and addressed in the training 

 The time devoted to awareness training and HPD knowledge for NIHL prevention 

commensurate with the size of the problem of NIHL 

 Varied and diverse training materials for addressing the preference of miners for 

visual materials such as videos, booklets and posters in a variety of official 

languages. The resource book developed by SIM11-05-01 should be consulted for 

ideas and variety. 
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