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Occupational noise-induced hearing loss in South African large-scale mines: exploring hearing
conservation programmes as complex interventions embedded in a realist approach

Nomfundo F. Moroe ∗

School of Human and Community Development, University of the Witwatersrand, South Africa

Background. Complex interventions have been conducted in the field of public health to improve health at the individual,
organizational policy or population level. In occupational audiology, hearing conservation programmes (HCPs), which are
interventions to minimize or eliminate occupational noise-induced hearing loss, are currently not defined as complex inter-
ventions, despite them fitting the definition and features of complex interventions. Therefore, this study aimed to explore
whether HCPs are a complex intervention, fitting the predefined criteria for complex interventions. Method. A qualitative,
descriptive research design was conducted using three sources of data – document analysis, interviews and systematic review
– to allow for triangulation. Data were collected through purposive sampling and qualitative content analysis was used.
Results. This study confirmed that HCPs are a complex intervention founded on solid and consolidated theories. Therefore,
these results paved the way for realist reviews to be conducted in the mining sector in South Africa in order to understand
the mechanisms influencing the success or failure of HCPs locally. Conclusion. The success of HCPs in the mining sector
depends on conducting contextually evidence-based evaluations such as realist reviews which can provide policy-makers
with contextual evidence for why certain programmes do or do not work in certain settings.

Keywords: Hearing conservation programmes; complex intervention; realist reviews; occupational noise exposure; mining
industry; South Africa

1. Background
In South Africa, hearing conservation programmes (HCPs)
have been formally in existence for over two decades, since
the declaration of the 1996 Mine Health and Safety Act
[1]. In 2003, the Mine Health and Safety Council (MHSC),
comprising state, employer and labour representatives, cir-
culated the 2003 MHSC milestones on the elimination
of occupational noise-induced hearing loss (ONIHL) in
the mining industry with an aim to achieve these targets
by 2014. These 2003 MHSC milestones [2] had two tar-
gets. The first target stated that by December 2008, HCPs
implemented by the industry must ensure that there is no
deterioration in hearing greater than 10% amongst occu-
pationally exposed individuals. The second target focused
on the noise source, and stated that by December 2013, the
total noise emitted by all equipment installed in any work-
place must not exceed a sound pressure level of 110 dB(A)
at any location in that workplace (including individual
pieces of equipment) [2].

When the aforementioned milestones were evaluated
at the end of 2013, it became apparent that the mining
industry had not met all of the targets. Therefore, the 2003
milestones were revised. The revision of the 2003 mile-
stones saw refinement and more specificity in the targets,
which made the milestones seem more measurable. Firstly,
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as far as deterioration in hearing is concerned, the new
target specifies that by December 2016, no employee’s
standard threshold shift (STS) will exceed 25 dB from
baseline when averaged at 2000, 3000 and 4000 Hz in
one or both ears. Secondly, regarding the noise source,
the revised milestones state that by December 2024, the
total operational or process noise emitted by any equip-
ment must not exceed a milestone sound pressure level of
107 dB(A) [3].

A close look into these milestones revealed that a sig-
nificant flaw is evident in them. This flaw could arguably
be the key reason for the failure of the South African
mining industry to meet the targets. Firstly, the targets
focus on only two aspects of noise conservation; hearing
deterioration and noise source. These two aspects are the
responsibility of mine management. A key stakeholder,
the mineworker, has not been included in the targets at
all. One could argue that education of and buy-in from
the mineworkers with regards to hearing conservation is
key to the success of any intervention involving the min-
ers. Therefore, careful deliberation should occur around the
role of mineworkers in the setting of targets, if HCPs are
to succeed. Secondly, the sequencing of the two targets
(hearing deterioration and noise source) appears incongru-
ent to the goal. Reduction of noise from the noise source
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should come prior to the expectation of reducing the dete-
rioration of hearing loss. These milestones, as currently
stated, appear to expect the opposite. That is, there must
be a reduction in deterioration of hearing loss in min-
ers at least 5–8 years before the reduction in the level
of intensity of the noise source causing the hearing loss.
Lastly, the 2014 milestone revisions, which acknowledged
the failure to meet the 2003 milestones, increased the time
frame of reducing noise from the noise source from 5 to 8
years. This seems to indicate serious challenges with this
target, which the current author believes is key towards
eliminating ONIHL.

Challenges in meeting milestones have implications
for ONIHL within the South African mining industry.
For instance, in 2013, statistics on ONIHL as recorded
by the Department of Mineral Resources indicated that,
on average, 1600 cases of NIHL are reported each year
[4]. An unpublished study aimed to understand stakehold-
ers’ perceptions of the HCPs implemented in the South
African mining industry. This study sought to understand
the reasons leading to the revision of the 2003 MHSC
milestones. Findings of this study highlighted challenges
with the implementation of the 2003 MHSC milestones.
These challenges included poorly defined action plans,
lack of cohesive engagement and collaboration with all
stakeholders; with exclusion of some stakeholders, from
formulation to implementation of these milestones. These
challenges raise important implications for the success of
any intervention programme.

Current evidence suggests that HCPs implemented in
the South African mining industry are currently not achiev-
ing the desired results. It is the author’s belief that studies
conducted on the presence and management of ONIHL in
the mining sector will continue to yield the same unsat-
isfactory results if careful strategic and contextually rele-
vant changes that adopt realist reviews within a complex
intervention position are not considered.

There are therefore calls for new, innovative and
evidence-based ways of managing excessive exposure to
hazardous noise in the mining industry. There is a need
for approaches that will focus on holistically understanding
why HCPs are not successful in the South African mining
industry, while their counterparts in developed countries
have reported success. One such approach is a realistic
review of the HCPs currently implemented in the South
African mining industry.

Realist reviews are fundamentally concerned with
‘understanding and unpacking the mechanisms by which
an intervention works (or fails to work)’ [5,p.1]. Realist
approaches focus on theory development while taking into
consideration the context when methodically and transpar-
ently synthesizing results [6–8]. A realist review, although
a relatively new methodological strategy [7], can assist in
explaining why HCPs implemented locally are currently
failing to achieve the set targets. Benefits of conducting

realist reviews include, firstly, providing stakeholders and
policy-makers with enlightenment and empirical evidence
on the nature of the programme or intervention imple-
mented in a given setting [7]. Secondly, realist reviews
assist policy-makers to interpret and clearly understand
why a programme worked better in one context than
another, e.g., international vs local context. Thirdly, real-
ist reviews provide policy-makers with a justification for
taking one course of action over another. Lastly, realist
reviews alert policy-makers to potential problems and spe-
cific measures that can be applied to mitigate potential
problems. Moreover, realist reviews provide explanations
rather than judgements around interventions [7].

Realist reviews are conducted to review complex
interventions [9–13]. Complex interventions are defined
as interventions built from multiple interacting compo-
nents, which may act both independently and interdepen-
dently [14,15]. These components may include behaviours,
behaviour parameters and methods of organizing those
behaviours, and they may have an effect at an individ-
ual level, organizational level or population level [16].
Complex interventions are generally conducted to improve
health either at the individual, organizational policy or
population level in different fields such as public health
research, medical research [14] and any public services
dealing with complex social interventions such as perfor-
mance measures, regulations and inspection or funding
reforms [7].

In the field of occupational audiology, complex inter-
ventions have not been conducted even though research
widely demonstrates both the auditory and non-auditory
health impacts of excessive exposure to occupational noise
in the workplace [17–20]. Furthermore, the fact that HCPs
are ‘built from multiple interacting components, which
act both independently and interdependently’ [21,p.1281]
from each other makes, them well suited to complex
interventions. Hence, the current study aimed to explore
whether HCPs are a complex intervention, fitting the pre-
defined criteria for complex interventions described by
Pawson et al. [7] as follows:

• Complex interventions are theories.
• Complex interventions are active and able to achieve

their effect through the active involvement and
engagement of individuals.

• Complex interventions are comprised of long
journeys.

• Complex interventions are non-linear in their imple-
mentation chains, and can even go into reverse.

• Complex interventions are fragile and embedded in
multiple social systems.

• Complex interventions are prone to be borrowed.
• Complex interventions are open systems that feed

back on themselves.
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2. Methodology
2.1. Research strategy
A qualitative, descriptive research design was adopted as
this study used existing data to explore the complexity
of HCPs. A qualitative descriptive approach was selected
because of its cardinal features. Firstly, it allows the use
of a range of theoretical orientations. Secondly, it allows
the use of any purposive sampling technique. Thirdly, it
allows the use of document reviews and semi-structured
interviews to collect data. Fourthly, it allows the use of
content analysis as an analysis technique. Lastly, it allows
the provision of a descriptive summary organized in a way
that best fits the data [22,23]. All of these aforementioned
features were adopted in the current study.

2.2. Sampling strategy
Purposive sampling was utilized in this study as it allowed
the researcher to use the data previously collected and read-
ily available to the researcher. Data were obtained from
three sources: (a) interviews with stakeholders in the South
African mining sector; (b) document analysis of the regu-
lations on ONIHL in South African mines; (c) a literature
review of original research on the management of ONIHL
in the mining sector. Therefore, the use of purposive sam-
pling was ideal in that it allowed the research, according
to Etikan et al. [24], to identify and select individuals and
groups of individuals who have experience and are knowl-
edgeable on the management of ONIHL in the mining
industry. Furthermore, the researcher sought to recruit par-
ticipants who are available and willing to participate in the
current study. Also, the researcher used documents that are
readily available online.

2.3. Sources of data
2.3.1. Interviews with various stakeholders
The first source of data was obtained from interviews
conducted with 15 stakeholders who are involved in the

management of ONIHL in the South African mining
sector. These participants consisted of audiologists, ven-
tilation and occupational health engineers, occupational
hygienists and representatives of the state, labour and
employer. These participants were identified from the web-
sites of the companies affiliated with the mining industry.
Participants were contacted by telephone and via email
to request them to participate in the study. The inter-
views were conducted both face to face and by telephone,
depending on the availability of participants. Interview
questions were formulated by the researcher and focused
on the specific roles of the participants, the objectives of
the mining industry with regard to the management of
ONIHL and the challenges and progress since the for-
mulation to the evaluation of the HCPs in the mining
sector.

2.3.2. Document analysis
The second set of data was obtained through the document
analysis of the Acts, regulations, policies and guidelines on
the management of ONIHL in the South African mining
sector since 1994. Websites of the companies affiliated to
the mining industry were searched for the aforementioned
documents. The search yielded eight documents (Table 1)
which accurately focused on the complexity of HCPs in
the mining sector. Documents included and analysed in this
study were from 1994 to date with a focus on occupational
health and safety in the mining industry in South Africa.

2.3.3. Systematic review
The last set of data emerged from a systematic review of
literature on the management of ONIHL in the African
mining industry. The literature search yielded nine articles
that met the inclusion criteria. Of the nine articles, seven
were conducted in South Africa while, of the remaining
two, one was conducted in Ghana and the other in Zim-
babwe. Therefore, seven articles (Table 2) from the South
African mining sector were included in the final sample.

Table 1. Document analysis data.

Document
number Name of document Year promulgated Reference

1 Report of the Commission of Inquiry into Safety and Health in the Mining
Industry

1994 [25]

2 Mine Health and Safety Act, 1996: No. 29 of 1996. 1996 [1]
3 South African Mining Industry Journey to Zero Harm 2003–2013 2014 [26]
4 Audiometry in the Work Place 2011 [27]
5 Noise-induced Hearing Loss Regulations 2003 [28]
6 Guideline for the Compilation of a Mandatory Code of Practice for an

Occupational Health Programme (Occupational Hygiene and Medical
Surveillance) for Noise

2003 [29]

7 Guidelines for Hearing Conservation Programmes 2003 [30]
8 (2014 mine Occupational Health and Safety Summit) Every Mine Worker

Returning from Work Unharmed Every Day: Striving for Zero Harm
2014 [31]
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Table 2. Systematic review articles.

Author(s) (year) Research title Reference

Edwards et al. (2015) Evaluation of the Current Practices of Noise-induced Hearing
Loss (NIHL) Awareness Training in the South African Mining
Industry

[32]

Gumede et al. (2014) Strategy Towards a Mining Industry-wide Buy-and-Maintain
Quiet Initiative to Reduce Noise Induced Hearing Loss

[33]

Ntlhakana et al. (2015) The Use of Hearing Protection Devices in South Africa: Exploring
the Current Status in a Gold and a Non-ferrous Mine

[34]

Steenkamp (2008) A Personal Approach to Hearing Conservation: The Key to
Effective Second-level Noise Control

[35]

Amedofu (2007) Effectiveness of Hearing Conservation Programme at a Large
Surface Gold Mining Company in Ghana

[36]

Mutara and Mutanana (2015) An Analysis of a Hearing Conservation Programme (HCP) at a
Mining Company in Zimbabwe

[37]

Steenkamp (nd) A Six Sigma-based Management Model to Eliminate the
Noise-induced Hearing Loss Pandemic in South African Mines

[38]

Rashaad Hansia and Dickinson (2010) Hearing Protection Device Usage at a South African Gold Mine [39]
Burger et al. (2004) Design and Development of a Low Noise Rockdrill [40]

These articles were from 1994 and had a focus on the
management of ONIHL in the mining industry.

2.4. Ethical considerations
The author declares that all procedures contributing to this
work comply with the ethical standards of the relevant
national and institutional guidelines on human experi-
mentation. Ethical approval was obtained from the Uni-
versity’s Medical Ethics Committee (Protocol number
M160264). Participants were informed regarding confiden-
tiality, anonymity and the right to withdraw from the study
without any negative consequences to the participants.

2.5. Trustworthiness
Trustworthiness and credibility of the findings were
achieved through triangulation as three sets of data were
used in this study. Triangulation allowed for the collab-
oration of findings across different sets of data, thereby
reducing the impact of potential biases that can exist in a
single study [41]. Furthermore, since the researcher is an
audiologist, to guard against any bias towards the findings
of the study, the researcher used a peer reviewer.

2.6. Data analysis
A qualitative content analysis approach was adopted as it
allowed for a systematic and objective means to make valid
inferences from verbal, visual or written data in order to
describe and quantify specific phenomena [42]. Deductive
content analysis is used in cases where the researcher seeks
to retest existing data in a new context in order to test cat-
egories, concepts, models or hypotheses [43]. Therefore,
this study adopted a deductive content analysis method

recommended by Elo and Kyngäs [43], namely develop-
ing a structured analysis matrix, data coding according to
categories and hypothesis testing and correspondence com-
parison to earlier studies. Results were then presented in
line with the features of complex interventions as described
by Pawson et al. [7].

3. Findings and discussion
Typically, in qualitative content analysis, supporting evi-
dence is presented in the form of quotations, excerpts,
quotation and passages as recommended by Labuschagne
[44]. However, in this current study, the findings are sum-
marized as some of the excerpts are lengthy, Readers will
be directed to where they can find the full document should
they require the original full text.

3.1. Feature 1: complex interventions are theories
According to Pawson et al. [7], complex interventions
are based on hypotheses that are causal in nature. This
statement implies that, e.g., if a certain evidence-based
programme is implemented, specific results are expected.
According to Document 1, entitled ‘Report of the Com-
mission of Inquiry into Safety and Health in the Mining
Industry’ [25] (Table 1), HCPs were implemented in the
South African mining industry post a lengthy deliberation
among various stakeholders who were tasked with address-
ing the challenge of poor occupational health and safety
in the workplace. Consequently, the 2003 MHSC mile-
stones and the revised 2014 milestones were implemented
to eliminate occupational noise in the mining industry as
detailed in Documents 1 and 2 [25,1] (Table 1). It is there-
fore clear that implementing the MHSC milestones was a
move towards the elimination of ONIHL. It can therefore
be argued that the implementation of MHSC milestones
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was informed by the hypothesis that if HCPs, through the
milestones, are implemented, then elimination of ONIHL
can be achieved. Therefore, this assertion serves as the
causal hypothesis or theory supporting the implementation
of HCPs in the South African mining industry in order to
protect the health and safety of persons at the mines. This
finding is in line with that of Pawson et al. [7], who con-
cluded that interventions are theories based on a hypothesis
which postulates that if one delivers a programme in this
way or one manages services in this manner, then this
will bring about some improved outcome. Therefore, this
postulation is in line with the premise that if the mining
industry implements HCPs taking into account the con-
text of the mine, it is possible to eliminate excessive noise
exposure in the mines and thereby achieve the desired out-
come. Furthermore, findings from the systematic review
also support the importance of having a solid and con-
solidated theoretical plan when implementing HCPs as a
failure to have a solid and consolidated foundation can
negatively influence the success of HCPs.

3.2. Feature 2: complex interventions are active
Complex interventions are active, meaning that they
achieve their effects through active participation and input
from various stakeholders involved in that particular pro-
gramme. Authors such as Craig et al. [45], Brown et al.
[46] and Hawe [47] view complex interventions in terms of
how interventions work, meaning what are the active ingre-
dients components of the programme and how these ingre-
dients exert their effect. Brown et al. [46] list three impor-
tant ingredients or components of active complex inter-
ventions: (a) active components assist in raising awareness
of the key issues in the choice of intervention preferred;
(b) active components improve the knowledge pertinent
to decision-making; (c) active components provide prepa-
ration for the involvement of various stakeholders in the
consultation.

To highlight these components, the same document
[25] (Table 1) reveals that the mining industry is aware
of the consequences of unmanaged excessive noise in the
workplace, hence the implementation of HCPs through
the 2003 and 2014 MHSC milestones as the interven-
tion of choice. The following statement supports these
findings: ‘the mining industry is not making the desired
progress with noise-induced hearing loss, which is a major
occupational health concern. As an industry, we have com-
mitted to the massive reduction and elimination of occu-
pational noise induced hearing loss’ [4,p.1]. With regard to
improving the knowledge pertinent to decision-making and
involvement of stakeholders in consultations, Document 3
[48] entitled ‘South African Mining Industry Journey to
Zero Harm from 2003–2013’ (Table 1) reveals that ‘The
road to attaining Zero Harm is a long, winding and bumpy
one. However, it is a road that is walked alongside diverse
people collaborating, executing plans and strongly rallying

around a common objective’ [26,p.9]. From this excerpt,
arguably, the stakeholders involved in the formulation
and implementation of HCPs in the mining sector have
engaged and collaborated with different stakeholders in
order to select the best and evidence-based intervention to
eliminate noise in the mining industry. Data obtained from
various stakeholders also confirmed continual collabora-
tion and consultation of different stakeholders depending
on the task at hand.

3.3. Feature 3: complex interventions are comprised of
long journeys

Complex interventions have long journeys, meaning they
begin in the heads of policy architects, pass into the hands
of practitioners and managers, and (sometimes) into the
hearts and minds of the end users [7]. As alluded to in
the previous section, this feature speaks to the effect that
interventions are typically a long process from conceptual-
ization to evaluation. Holmboe [49,p.351] states ‘the jour-
ney to change takes time’. This was evident in this study
as findings from Document1 [25] (Table 1) revealed that
before the formalization of HCPs in South Africa, the then
President of the country appointed a task team, referred to
as the Leon Commission, to address health and safety con-
cerns in the mining industry. Through deliberations of this
committee, a Mine Health and Safety Act 29 of 1996 [1]
was established to provide a comprehensive legal frame-
work for creating a healthy and safe working environment.
Subsequently, in 1997, the MHSC was established and
led the development of the 2003 MHSC milestones on
eliminating ONIHL. These milestones underwent the Pres-
idential health and safety audit in 2008 and were ultimately
revised in 2014.

The findings presented clearly illustrate the journey
and process that was undertaken to formally implement
HCPs in the mining sector. In addition, it is clear that
the idea of introducing HCPs in the mining sector started
with the President, and this idea was passed on to various
stakeholders and, eventually, the stakeholders who imple-
mented the milestones were not necessarily the individuals
who developed the milestones themselves. Furthermore,
data obtained from the interviews also highlighted the
same sentiments reported in Document 3, entitled ‘South
African Mining Industry Journey To Zero Harm 2003–
2013’ [26] (Table 1), and indicate that the process was
in progress when these stakeholders were roped in and
that the process is still continuing, hence the latest mile-
stones will be evaluated in 2024. The length of time it
has taken for the conceptualization, implementation, eval-
uation and revision of milestones appears to be signifi-
cantly long. The process from formulating to evaluating
the HCP journey in the South African mining industry has
taken a long journey, whose end may not be near. How-
ever, it is hoped that this journey brings out the desired
outcome.
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3.4. Feature 4: complex interventions are non-linear
in their implementation chains

According to Pawson et al. [7], complex interventions are
non-linear and can even go into reverse. Complex inter-
ventions are built from multiple interacting components,
which may act both independently and interdependently,
and include behaviours, behaviour parameters and meth-
ods of organizing those behaviours, and they may have
an effect at an individual level, organizational level or
population (local society) level [16,17]. It is therefore no
wonder that complex interventions are non-linear and they
may even go into reverse. This was evident in this current
study as data obtained from Document 2, entitled ‘Mine
Health and Safety Act, 1996: No. 29 of 1996. Mine and
Health Safety’ [1] (Table 1), revealed that, initially, the
2003 MHSC milestones were concerned with the elimi-
nating ONIHL by focusing on monitoring the percentage
of hearing loss (PHL). However, with further consulta-
tion and involvement of other stakeholders along the way,
the focus council changed from using PHL to monitoring
the STS. Hence, the milestones were revised to incorporate
the changes identified by the stakeholders. Furthermore,
the initial milestones also targeted limiting total noise emit-
ted by all equipment installed in any workplace not to
exceed a sound pressure level of 110 dB(A) at any location
in that workplace (including individual pieces of equip-
ment). Through consultations and studying the progress
from developed countries such as Canada, noise emis-
sion was then reduced further to 107 dB(A). These find-
ings attest to the importance and the impact of continual
engagement among stakeholders in order to improve HCPs
in the mining sector.

3.5. Feature 5: complex interventions are fragile
Complex interventions are fragile creatures, and are often
embedded in multiple social systems. Furthermore, com-
plex interventions are rarely, if ever, equally effective in all
circumstances because of the influence of context [7]. The
observation that complex interventions are rarely equally
effective in all situations due to contextual factors was
evident in this study. For instance, in this current study,
interviews with stakeholders revealed that some mines
were able to meet the targets while others were unable to
meet these milestones. The scales (large vs small) of the
mines, the culture of the mines and the active involvement
of stakeholders were cited as some of the factors that influ-
ence the success of the milestones. Therefore, the size of
the mine and the availability of resources and level of sup-
port and commitment from all stakeholders may contribute
to the fragility of the implemented programmes. Further-
more, social systems have an impact on the success of pro-
grammes, therefore having a buy-in from all departments
and systems is crucial in the success of HCPs. As already
mentioned, social systems may influence the outcome
of implemented interventions. Therefore, it is important

to consider social systems and their impact on the pro-
gramme. For instance, from the interviews conducted and
systematic review results, the role of mineworkers in the
management of ONIHL was not overtly communicated. It
is important to include mineworkers as they are directly
exposed to the noise, and their participation and buy-in
may be a critical step in achieving the desired outcomes.

3.6. Feature 6: complex interventions are prone to be
borrowed

Complex interventions are leaky and prone to be borrowed.
Pawson et al. [7] state that, when it comes to putting
flesh on the bones of an intervention strategy, practition-
ers will consult with colleagues and cross-fertilize ideas.
In engaging with various stakeholders, it is important to
acknowledge that ‘transparent and meaningful consulta-
tion with key stakeholders is a cornerstone of informed
decision-making and good governance’ [50,p.1]. Consul-
tation allows for cross-fertilization of ideas and knowledge
which influences stakeholders on communal decision-
making by allowing stakeholders to communicate their
individual knowledge to other stakeholders in order to
reach a mutual decision to execute the cross-fertilized idea
that is best suited in accomplishing a given task [51]. In the
current study, the consultation and the cross-fertilization
of ideas was evidenced by engaging various stakeholders
with an aim of implementing evidence-based interventions.
Therefore, in this study, the initial MHSC milestones were
focused on and concerned with PLH shifts as opposed to
the STS. Through consultation and further engagements
with other stakeholders, the milestones were revised to
focus on the STS as it was rationalized that this was the
best strategy to monitor and thereby eliminate ONIHL in
the mining sector. The following quotation from one of the
stakeholders who participated in the interview summarizes
the process:

For instance, when we were working towards the 2014
milestones, the new milestones, then we got in an audi-
ologist you know because we were debating for instance,
should we use the PLH (percentage of hearing loss) shift
or should we use the STS (standard threshold shift) as a
way of early detection of noise. So an audiologist from
an academic institution was invited and she went through
the cons and the pros and in the end, we are agreed as the
industry that we will shift from PHL shift to STS. So that’s
what the new milestones are based on STS.

This quote highlights the importance of consultation and
cross-fertilization of ideas. Through the engagement of
stakeholders, opportunities to improve the quality of HCPs
in the mining industry were realised. Document 3 also
supports the importance of collaboration: ‘The following
aspects are critically important to reach the target of Zero
Harm: the right mind set, correct action and strong sup-
port from stakeholder. Working together, the South African
mining industry has achieved major successes’ [26p.5].
Having a common goal and allowing for consultations



International Journal of Occupational Safety and Ergonomics (JOSE) 759

and interrogation of ideas will indeed yield favourable
outcomes.

3.7. Feature 7: complex interventions are open systems
that feed back on themselves

The final feature of complex service interventions is that
they are open systems that feed back on themselves. As
interventions are implemented, they change the conditions
that made them work in the first place [7]. According
to Cooper et al. [9], complex interventions do not act as
independent agents for change; rather, they operate within
open systems, interacting with personal, interpersonal and
environmental factors outside of the programme. Complex
interventions are multifactorial systems which are inter-
connected, changes in one part of the system feed through
other parts of the system and feed back on themselves [21].
Therefore, learning occurs that alters subsequent receptiv-
ity to interventions, which ultimately leads to unintended
effects in the longer term [7]. Data from the current study
indicated that HCPs are manipulated or affected by fac-
tors outside the programme itself. For instance, due to
poor socio-economic status and low wages for mines, some
stakeholders revealed that some workers expose them-
selves to excessive noise in the workplace in order to be
compensated for incurring a hearing loss in the workplace.
Other stakeholders expressed that most mines use produc-
tion incentives for production, therefore, some workers
may expose themselves to excessive noise in order to meet
the production targets and get a bonus. This revelation by
stakeholders also highlighted the importance of educat-
ing the workers about the long-term effects of exposure to
excessive noise in the workplace.

4. Conclusion
The aim of this study was to explore whether HCPs are
a complex intervention, fitting the predefined criteria for
complex interventions described by Pawson et al. [7]. The
analysis of documents, systematic reviews and interviews
from stakeholders provides evidence for the complexity of
HCPs currently implemented in the South African mining
industry.

The findings revealed that HCPs are, firstly, based on
a theoretical premise which states that implementation
of HCPs will bring about the elimination of ONIHL in
the mining industry. Secondly, formulating, implement-
ing monitoring and evaluating HCPs involved participa-
tion of various stakeholders, thus making them active
complex interventions. Thirdly, HCPs were formulated in
1994 and are still ongoing, thereby making them complex
interventions with long journeys. Fourthly, HCPs com-
prised multiple pillars, which act both independently and
interdependently; hence, making them non-linear complex
interventions. Fifthly, HCPs are influenced by the con-
text, such as the size of the mine, the resources available

and the culture of the mine, thereby making them frag-
ile complex interventions. Sixthly, the implementation of
HCPs has been influenced by continual consultation and
cross-fertilization of ideas, therefore making them complex
interventions prone to being borrowed and refined. Lastly,
HCPs are affected by personal, interpersonal and environ-
mental factors outside of the programme, thereby making
them open systems that feed back on themselves.

Much energy and dedication has been fuelled towards
achieving the best outcomes; however, the outcomes are
still not satisfactory. It is clear that the journey towards
elimination of ONIHL in the mining sector is still far from
being over. There is therefore a need for the mining indus-
try to focus its energies on new and innovative ways of
understanding why some aspects of the HCPs currently
implemented yield desired outcomes while some do not.
There is therefore a need to implement studies focusing on
the context of each mine so as to improve HCPs in individ-
ual mines as opposed to implementing a HCP for all mines
as a blanket approach.

Failure to recognize HCPs as complex interventions
has implications, not only for the individuals exposed to
noise, but for their colleagues, families, companies and
the state at large. Arguably, exposure to excessive noise
is not life threatening; it is, however, health threatening.
Therefore, there is an urgent need to recognize HCPs as a
complex intervention in order to conduct a realist review
on the status quo of noise management in South Africa as
a developing country.

In conclusion, the findings of this study have shown
the complexity of HCPs, which was a necessary step in
moving towards embarking on conducting realist reviews
in local mines to understand what works for which mine
under what conditions. Therefore, current findings pave
the way for mines to conduct realist reviews, now that it
has been confirmed that HCPs are complex interventions
needing realist reviews to understand their mechanisms.
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