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ABSTRACT

Background: Occupational noise-induced hearing loss (ONIHL) is a persistent occupational
health challenge in Africa. Despite regulatory frameworks and hearing conservation pro-
grammes (HCPs), implementation is inconsistent, and the role of workers’unions in advocating
for hearing health remains underexplored.

Objectives: This review analyses ONIHL prevalence and risk factors, identifies gaps in HCP
implementation, evaluates the role of trade unions, examines policy and regulatory frame-
works, and considers emerging technological innovations relevant to ONIHL mitigation in
sub-Saharan Africa.

Methods: A narrative review methodology synthesised findings from 42 studies, categorised
by ONIHL prevalence, HCP effectiveness, union involvement, and policy frameworks. Thematic
analysis was used to identify key trends and gaps.

Results: The prevalence of ONIHL remains high in the mining, manufacturing, and transport
sectors, driven by prolonged noise exposure, poor compliance, and limited access to preventive
audiology. Hearing conservation programmes are inconsistently applied, and employer account-
ability is weak. Trade union involvement is limited, although global benchmarks illustrate
their potential in driving policy reforms. African regulatory enforcement is fragmented, while
emerging technologies, such as tele-audiology, digital noise monitoring, and artificial intel-
ligence- (Al-) driven risk assessment present opportunities for early detection and prevention.
Conclusion: Strengthening ONIHL prevention requires stricter regulatory enforcement, stronger
employer accountability, and enhanced union engagement, alongside investment in innovative
technologies. Regional harmonisation of noise exposure regulations and standardised HCPs
are critical to reduce ONIHL risks and improve worker health outcomes.

INTRODUCTION

Occupational noise-induced hearing loss (ONIHL) is a significant and
largely preventable occupational health concern that affects workers’
health, productivity, and quality of life across industries worldwide.'
The World Health Organization (WHO) and the International Labour
Organization (ILO) recognise ONIHL as one of the most prevalent and
irreversible occupational diseases. It is entirely preventable, yet remains
prevalent due to inadequate workplace safety measures, particularly in
industries such as mining, manufacturing, agriculture, and transport-
ation.2 Despite global recognition of the problem, low- and middle-
income countries (LMICs), including those in Africa, continue to struggle
with the implementation of effective hearing conservation programmes
(HCPs) due to multiple systemic and contextual challenges.

Occupational noise-induced hearing loss is irreversible, developing
gradually due to prolonged exposure to hazardous noise levels in
workplaces such as mines, construction sites, manufacturing plants, and
transportation hubs. Despite numerous international regulations and
occupational health and safety (OHS) frameworks, ONIHL continues to be
amajor concern, particularly in LMICs where enforcement mechanisms
of regulatory frameworks are weak, there is poor enforcement of OHS
laws, and access to preventive audiological services is limited.*® This
enforcement is crucial because Africa's socio-economic landscape is
marked by rapid industrialisation, increased mechanisation, and a grow-
ing labour force in noisy occupational settings.* In the African context,

Vol. 31, No. 4 2025

the burden of ONIHL is exacerbated by multiple socio-economic, political,
and infrastructural challenges. Many African economies are heavily reliant
on industries with high occupational noise exposure, insufficient use of
hearing protection devices (HPDs), and a historical disregard for workers'
health concerns. In South Africa, for instance, the mining sector remains
one of the primary sources of employment, yet it also has one of the high-
est rates of occupational diseases, including ONIHL.”

International research has established that HCPs, if properly implemented,
can significantly reduce the prevalence of ONIHL.8 The National Institute for
Occupational Safety and Health (NIOSH) in the United States recommends
a hierarchy of controls to mitigate noise exposure, including engineering
and administrative controls, and the use of personal protective equipment
(PPE).>'°However, in the African context, the adoption and success of these
interventions are hindered by financial constraints, lack of technical expert-
ise, and inadequate policy enforcement."” Unlike high-income countries
(HICs) where ONIHL prevention is often a priority within workplace health
and safety programmes, African workers face additional barriers such as
limited access to healthcare, a lack of awareness of noise hazards, and
socio-economic pressures that often prioritise job retention over health."?

Internationally, trade unions have historically played a pivotal role in
shaping OHS standards. In countries with well-established OHS, includ-
ing Canada, Australia, and parts of northern Europe, unions have secured
legislative reforms, mandating joint health and safety committees, routine
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audiometric surveillance, and enforceable HCPs. 36 These experiences
serve as useful benchmarks against which African progress can be
evaluated (although they were not included in this review’s evidence
synthesis). A major gap in Africa's hearing conservation efforts is the
role of workers' unions in advocating for OHS. Historically, trade unions
have played a critical role in securing workers' rights, including fair
wages, advocating for safer working conditions and improved labour
rights."® In regions like Europe and North America, labour unions have
been instrumental in shaping legislative reforms that mandate HCPs, pro-
mote worker education on ONIHL, and hold employers accountable for
workplace safety.'®'” In Africa, their involvement in hearing conservation
efforts is essential, given the systemic gaps in employer-driven initiatives
and government enforcement. However, in contrast, African trade unions
often face challenges such as political interference, employer resistance,
and limited bargaining power, which undermine their ability to push for
stronger OHS regulations and enforcement.'®

Historical and international perspectives on trade union
involvement in occupational health

The involvement of trade unions in occupational health has an extensive
analytical tradition, dating back at least five decades.” In benchmark
settings such as Canada, Australia, and northern Europe, unions have
been central to advancing workplace protections, often spearheading
campaigns for safer conditions, fair compensation, and stricter enforce-
ment of occupational safety standards.’>'® In these contexts, trade
unions have successfully negotiated for joint health and safety commit-
tees, enforceable noise exposure limits, routine audiometric testing, and
compensation frameworks that recognise occupational diseases such as
ONIHL as compensable conditions.

These developments have often been underpinned by international
frameworks, most notably the ILO Conventions. Convention 155
(Occupational Safety and Health) establishes the principle of employer
responsibility for safe workplaces and worker participation in OHS.2°
Convention 176 (Safety and Health in Mines) specifically addresses
mining, mandating noise control, protective measures, and recognition
of worker representatives in health and safety structures.?' Together,
these Conventions articulate expectations for worker representation,
union involvement, and employer accountability in occupational
health.

As of 2024, 23 African countries had ratified Convention 155, while only
nine had ratified Convention 176 on the ILO NORMLEX.? This uneven
ratification is highly relevant, as it provides insight into the likelihood
of institutionalised worker representation across different African
contexts. In countries such as South Africa, Ghana, and Tanzania, which
have ratified both Conventions, unions theoretically have stronger legal
grounding to demand involvement in ONIHL prevention. In contrast, in
non-signatory countries, union involvement in occupational health is
likely to remain ad hoc and dependent on sectoral bargaining power,
rather than international legal frameworks.

While this body of historical and international research is not included
in the evidence synthesis of this review, it provides an essential bench-
mark. Situating African findings against this backdrop highlights both
the opportunities and the gaps: whereas unions in benchmark countries
are embedded in formal OHS structures and mechanisms that support
monitoring, worker representation, and accountability, African unions
face systemic barriers to achieving similar influence. This comparative
perspective provides critical context for interpreting the African evidence
presented later in this paper.
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This review responds to a clear evidence gap: while trade unions have
long been central to occupational health reforms in many high-income
jurisdictions, their specific contribution to hearing conservation in sub-
Saharan Africa has received limited attention. By compiling and critically
synthesising literature from large-scale industries across five African
countries and one African region, the review foregrounds trade unions
as a distinct and actionable stakeholder in ONIHL prevention.

Despite the stated challenges, workers' unions remain a vital stakeholder
inimproving hearing conservation efforts across the continent. Their role
can be expanded through several mechanisms: 1) policy advocacy and
legal reforms where unions can lobby for stronger regulations, ensuring
that employers are held accountable forimplementing comprehensive
HCPs, while also pushing for ONIHL to be fully recognised as a compens-
able occupational disease under workers' compensation laws;'” 2) edu-
cational campaigns and worker training where unions can collaborate with
audiologists and public health experts to develop training programmes
on noise exposure, hearing conservation, and the correct use of PPE;%3
3) workplace noise monitoring and enforcement where unions can
ensure that workplaces comply with noise exposure limits and provide
adequate and appropriate hearing protection measures, by conducting
independent noise assessments and working with regulatory bodies;**
4) ensuring access to hearing protection and medical screening where
unions can negotiate with employers to provide regular audiometric
testing, ensuring early detection of hearing loss, and where they can
advocate for subsidies or funding for high-quality hearing protection
devices;'? and 5) research and data collection where unions can work
with universities and research institutions to gather data on ONIHL,
strengthening the evidence base for policy advocacy and intervention
programmes.”

By leveraging their collective power, unions can influence policy develop-
ment, advocate for mandatory hearing screenings, ensure access to PPE,
and raise awareness among workers about the risks of occupational noise
exposure. There is a pressing need for African unions to adopt proactive
strategies like those implemented in HICs, where trade unions collab-
orate with health professionals, government agencies, and international
organisations to enhance workplace safety and health standards.?®

This review is a synthesis of findings from five African countries and one
region; it does not represent the continent in its entirety. It reflects the
current state of the evidence base rather than a deliberate exclusion,
as published research on ONIHL and the role of unions remains con-
centrated in certain regions, particularly South Africa and a few other
industrialised economies. Importantly, several of the ‘global’ or ‘Africa-
wide’ studies included in the review do draw on African data, further
strengthening the contextual relevance of the evidence presented. This
limitation is acknowledged, with the intention of highlighting both the
progress made and the significant research gaps that remain across
underrepresented African countries.

We conducted a narrative review to explore the intersection of
ONIHL, HCPs, and the role of workers’ unions in the African context.
The specific objectives of the review were 1) to analyse the current
state of occupational noise exposure and ONIHL prevalence in Africa,
2) to examine the gaps in HCPs, with a focus on regulatory, infra-
structural, and socio-economic barriers, 3) to evaluate the role of
workers’ unions in advocating for improved hearing conservation
policies and practices, and 4) to propose evidence-based recommend-
ations for strengthening the involvement of trade unions in hearing
conservation efforts.
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The review contributes to the discourse on occupational health in Africa
and provides a framework for policymakers, unions, and occupational
health professionals to work collaboratively towards reducing the burden
of ONIHL. With the expansion of Africa's labour force and increasingly
mechanised industries, ensuring effective hearing conservation meas-
ures is both a public health imperative and a workers’ rights issue that
requires urgent attention.

METHODOLOGY

Study design

This narrative review explored the intersection of ONIHL, HCPs, and the
role of workers’ unions in the African context. A narrative review design
was used because it enabled the synthesis of diverse evidence sources
to address the broad and unevenly documented aspects of ONIHL, HCPs,
and union involvement across African countries.

Literature search strategy

A structured literature search was conducted in January 2025 using
PubMed, Scopus, Web of Science, Google Scholar, ScienceDirect, CINAHL,
EBSCOHost, MEDLINE, ProQuest, African Journals Online (AJOL), and

institutional repositories, using Levac et al’s (2010) guidelines.?> Search

terms combined Medical Subject Headings (MeSH) and free-text key-

words related to ONIHL, HCPs, occupational health policies, and workers’

unions in Africa. Key search terms were combined using Boolean logic,

as follows:

+ ("occupational noise-induced hearing loss" OR "ONIHL")

+ AND ("hearing conservation programmes" OR “hearing conservation
policies”)

« AND ("workers' unions" OR“trade unions”) AND “occupational health"

« AND ("occupational noise exposure in Africa” OR“occupational health
legislation in Africa”)

Additional literature was identified through manual searches of reference
lists in key publications and grey literature sources, including reports
from the WHO, ILO, and African Union (AU). Importantly, the involve-
ment of trade unions in occupational health and hearing conservation
was a pre-specified analytic focus: studies were screened and extracted
with particular attention to union presence, union-led interventions,
worker representation mechanisms, and collective bargaining outcomes
related to ONIHL.
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Figure 1. Data extraction process
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To ensure relevance, predefined inclusion and exclusion criteria
were applied. Studies published from 2000 to 2024 were considered.
Included articles focused on ONIHL, hearing conservation, and the
role of workers’ unions within the African context. Eligible study
types were empirical research (quantitative, qualitative, or mixed
methods), systematic reviews, policy papers, and reports from reput-
able organisations. Studies were excluded if they did not address
occupational hearing loss, were conducted exclusively outside Africa
without providing explicit comparative insights relevant to African
or LMIC contexts, or were published in languages other than English
without an available translation. International studies from HICs were
excluded from the dataset, but are referenced in the introduction
and discussion of this paper for comparative framing, best practice
benchmarks, and to contextualise African findings.

The review focused on workers in high-risk occupational sectors in
Africa (e.g. mining, manufacturing, construction, transportation, and
heavy industry). Where studies examined policies or union involve-
ment at national/regional levels, the study population was defined
more broadly as the African workforce in noisy industries.

Data extraction and analysis

Guided by Peters et al. (201 5),%% a standardised extraction framework
was used to chart relevant studies. From an initial 1 653 identified
publications, 83 were screened for relevance. Of these, 39 studies
conducted in African countries were judged to be highly relevant,
as they directly addressed ONIHL, hearing conservation, and/or
workers” unions in Africa. The remainder comprised studies deemed
moderately relevant, which provided useful insights, but did not
directly address all aspects of the study (though they were used for
comparative perspectives), and non-relevant studies, which did not
meaningfully contribute to the research objectives. Three global

92728 \yere retained as international/benchmark studies. These

studies
were not treated as African evidence, but included to frame best prac-
tices, particularly in relation to ILO Conventions, union roles, and HCP

2931 ere considered

models. A further three studies of global scope
directly relevant because they included African examples, or were
authored by African scholars, applying global lessons to the African
context. This data extraction process is depicted in the PRISMA-style

diagram (Figure 1).

Thus, 42 publications comprised thefinal evidence base (Supplementary

Table 1): 39 African studies and three benchmark international stud-

ies. A structured data extraction process was employed, capturing

the following variables:

- Study characteristics (authors, year, country, study design)

« Population and industry sector studied

« ONIHL prevalence estimates (or descriptions of exposure risk) and
hearing conservation gaps

« HCP components and gaps

« Role of worker unions (where reported)

« Policy and regulatory frameworks referenced

Thematic analysis was conducted to identify key patterns, trends,
and gaps in the literature.3%33 Findings were categorised accord-
ing to the study’s four objectives (ONIHL prevalence, HCP gaps,
union involvement, and recommendations). In accordance with the
approach used in this narrative review, saturation was reached when
additional studies failed to yield new themes; with recurrent findings
across different contexts strengthening confidence in the robustness

of the analysis.3#3°
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Comparative policy mapping

A structured policy mapping exercise was conducted to compare
i) international normative expectations (ILO Conventions C155
and C176), ii) benchmark practices from Canada and Australia; and
i) national legislation and observed practices reported in the African
studies (focused on five countries and one region). Seven com-
parator elements were used, viz. 1) ratification of ILO Conventions,
2) statutory worker representation/joint OHS committees, 3) right
to refuse unsafe work, 4) mandated audiometric surveillance with
actionable thresholds, 5) prioritisation of engineering/adminis-
trative controls (hierarchy of control) over PPE-only approaches,
6) enforcement and inspection capacity, and 7) data access/trans-
parency for unions and worker representatives. Alignment with these
benchmarks was assessed using ILO NORMLEX profiles and national
legislation, while gaps between law and practice were informed by the
empirical studies (Table 1).

Quality assurance and interpretation

Although narrative reviews do not mandate formal scoring systems,
rigour was enhanced by i) documenting the search and select-
ion process, ii) triangulating peer-reviewed and grey literature,
iii) noting whether studies were empirical or policy/review-based, and
iv) reflexively considering the author’s positionality.3*3° This strength-
ened transparency and highlighted where evidence was limited or
uneven (e.g. South African mining versus underrepresented sectors).

Ethical considerations

Although ethical approval was not required for this review, ethical prin-
ciples were upheld through accurate citation of all sources, reliance on
publicly available and peer-reviewed material, and objective present-
ation of findings. Efforts were made to incorporate diverse perspectives
and to minimise bias in data interpretation. Any potential conflicts of
interest were declared to preserve the integrity of the review.

RESULTS

Overview of included studies and descriptive profile
Forty-two publications comprised the final evidence base for this review:
39 studies conducted in African countries and three international/bench-
mark studies retained for comparative purposes (Supplementary Table 1).
The literature directly addressing trade union roles in ONIHL in sub-Saharan

Africa is limited;>*3°

nonetheless, the studies identified offer important
insights into how unions - where present - influence HCP implementation,

monitoring, and worker advocacy.

The African evidence spans five countries and one region (South Africa,
Kenya, Ghana, Ethiopia, Sudan, and regional east Africa) and includes
studies from large-scale industry and sectoral analyses. The distribution
is uneven: the majority of studies (n = 23) were conducted in South
Africa,”383% most often in the mining sector. The remaining studies were
distributed across the other four countries and one region (Ethiopia,40
Ghana,*' Kenya,*? regional east Africa,** and Sudan®), in addition to a few
Africa-wide studies or multi-country analyses. While the review focused
exclusively on African studies, the findings gain meaning when read
against international best practice. Benchmarks from Canada, Australia,

9,27,28

and northern Europe, and ILO Conventions, highlighted the gap

between African implementation and global standards.

Study designs were heterogeneous and included cross-sectional sur-
veys and workplace epidemiological studies (e.g. Bentil, 201 8,*! Anino
et al,, 2010,*? and Chendume, 2021%7), qualitative and mixed-methods
studies that focused on worker perspectives and representative roles
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(e.g. Coulson, 2018, Coulson et al., 2019,%® and Mothiba et al., 2019**),
theses and site-based risk assessments (e.g. Ntlhakana, 2021 sl
Kubheka, 2021%), and systematic/scoping reviews and policy analyses
(e.g. Moroe et al., 2018,*” Khoza-Shangase et al., 2020,*® and Onyango
etal, 2021%%). Several technical or engineering-focused reviews and pos-
ition pieces (e.g. Gumede et al.,, 2014,* and Madahana et al., 2020%) and
a small number of empirical studies from non-mining sectors (e.g. Anino
et al., 2010*? - aviation/airport staff, and Kubheka, 20214 — power/
construction) were also included.

The predominant worker populations were those in high-noise indus-
tries: mining (gold, platinum, coal), manufacturing (chemical and metal
plants), construction, and transport/airport ground staff. Several studies
examined company-level datasets and audiometry records (e.g. Moroe,
2018,* and Ntlhakana et al., 2021°%), while others used workplace sur-
veys, noise monitoring, and qualitative interviews with workers or safety
representatives (e.g. Coulson, 2018").

Thematic findings
Five key themes emerged from the data.

Theme 1: ONIHL prevalence and documented risk factors

Several empirical studies provided prevalence or threshold-shift
data. For example, Anino et al. (2010)*? reported 34.8% preval-
ence of ONIHL among ground-handling staff at Jomo Kenyatta
International Airport (Kenya). Chendume (2021)37 reported

ONIHL prevalence exceeding 40% among selected underground
miners in Rustenburg (South Africa). Bentil (2018)4 reported
> 25% of selected gold mineworkers with audiometric threshold
shifts (Ghana). Other workplace datasets and predictive analyses
(e.g. Ntlhakana et al., 2021°% documented frequent exceedances of
actionable thresholds and substantial proportions of miners classified as
being‘at risk’for standard threshold shifts (STSs). However, not all studies
provided pooled prevalence estimates, and approaches to case definition
varied across studies. Where prevalence was not reported (qualitative or
policy analyses), authors consistently described significant and persistent

hearing risk among workers in noisy occupations.'”47

Prolonged daily and cumulative exposure to high noise levels (common
in underground mining and certain manufacturing tasks); inconsistent or
incorrect use of HPDs; limited engineering noise controls; poor workplace
safety culture; low worker awareness of ONIHL risks;” and co-exposure to
ototoxic chemicals in some industries®? emerged as key risk factors for
high ONIHL prevalence. Several studies identified underreporting and

deficiencies in surveillance as compounding factors.*>3

To situate these findings within a broader policy context, a comparative
policy mapping exercise was conducted. Table 1 summarises the ratifi-
cation status of ILO Conventions C155 and C176 and the presence
of seven benchmark HCP elements across the five focal African
countries.”31485455 Canada and Australia are included as high-
income comparators to illustrate how ratification and statutory

Table 1. Comparative analysis: international best practice versus African context

Domain International conventions/

best practice

African context

Key comparative insights

Legal frameworks and
conventions

ILO Convention 155, Convention 176,
and EU directives mandate worker
representation, enforceable noise
limits, and employer responsibility for
preventive measures.

Union involvement in Strong union roles in Canada, Australia,

South Africa: Mine Health and Safety
Act and Occupational Health and
Safety Act.>'? Ethiopia: situational
analysis shows fragmented
frameworks.*® Sudan: governance
gaps.® East Africa: fragmented
legislation, weak enforcement.*?

South Africa: active but constrained

International frameworks are binding
and monitored; African legislation
exists, but enforcement is weak,
fragmented, or inconsistently aligned
with ILO standards.

Unions in Africa are present, but

occupational health

HCP implementation

Prevalence of ONIHL

Policy enforcement and
inspection

Integration of new
technologies

and northern Europe; unions negotiate
collective agreements including HCPs,
mandatory training, and monitoring."

NIOSH hierarchy of controls prioritises
engineering measures and systematic
surveillance (audiometry, exposure
monitoring). Benchmark countries
mandate comprehensive HCPs with
enforcement.

In HICs, ONIHL prevalence is
declining due to stronger enforcement
and surveillance.?®

Regular inspections by occupational
health authorities, sanctions for
non-compliance (e.g. EU/OSHA,
Australian regulators).

Tele-audiology, digital exposure
monitoring, predictive analytics
increasingly used in surveillance
and prevention.

union role in mining safety.”"'® Ghana:
unions less involved in OHS.*' Limited
evidence in Kenya and Sudan.

South Africa: HCPs rely mainly on PPE,
with weak monitoring.”38 Kenya:
gaps in HPD use and noise exposure
monitoring.”* Ghana: limited worker
knowledge and inconsistent use of
protection.*’

South Africa: persistent ONIHL

in mining sector.*®4° Kenya:
evidence among airport and metal
workers.*>>* Ghana: ONIHL risk in
mining.‘” Ethiopia: poor OHS systems
contribute to risk.*

South Africa: variable enforcement
of mine health Iegislation.12 Sudan:
OHS governance fragmented.® East
Africa: inconsistent enforcement
mechanisms.*?

South Africa: proposals for tele-audiology
integration.>® Limited adoption
elsewhere in Africa due to funding and
infrastructure challenges.

constrained by political interference
and weak bargaining power, unlike
robust involvement in HICs.

Best practice emphasises upstream
controls and routine monitoring;
African HCPs are fragmented,
underfunded, and PPE-dependent.

ONIHL prevalence is declining in
HICs, but remains high in African
industries due to weak HCPs and poor
enforcement.

International systems ensure
compliance through inspections and
sanctions; African enforcement is weak
or inconsistent.

HICs adopting innovative solutions
widely; African adoption remains
limited, though opportunities exist.

EU: European Union, HCP: hearing conservation programme, HIC: high-income country, HPD: hearing protection device, ILO: International Labour Organization, NIOSH: National Institute
for Occupational Safety and Health, OHS: occupational health and safety, ONIHL: occupational noise-induced hearing loss, OSHA: Occupational Safety and Health Administration,

PPE: personal protective equipment
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worker-representation rights are operationalised (examples include
mandated joint health and safety committees, and clear statutory pro-
tections for worker representatives, such as rights to refuse unsafe work),
which are associated with more systematic surveillance and preventive
measures being in place.

Theme 2: HCPs: presence, components and documented gaps

Many large mining employers reported formal HCP elements on paper
(audiometry, HPD provision, training), but practical implementation, cover-
age, and quality varied widely.*®° A number of studies documented the
availability of HPDs and some periodic audiometric screening, yet noted
irregular follow-up, inconsistent screening intervals, and inadequate data

management.*>>%

Evaluations of training interventions (e.g. Harmse et al., 201 9°7) showed
improved operator knowledge about noise, but no immediate reduction
in measured exposure, underscoring the difference between knowledge
gains and exposure control. Engineering noise control measures were
recommended in policy/technical reviews,?**° but were less commonly
documented as being fully implemented in workplace studies. Several
authors emphasised a continuing reliance on PPE rather than upstream
engineering solutions.”! Studies commonly reported limited or incon-
sistent audiometric surveillance (frequency and quality), data accessibility

issues, and gaps in actioning threshold shifts.**>%>3

Theme 3: Reported roles and activities of workers’ unions in
ONIHL prevention

Where unions were present, several studies from South Africa and Ghana
described their active involvement in workplace safety forums, advocacy

for PPE provision, and training or awareness campaigns.'”'841%8 |n

37)
i

site-level studies (e.g. Chendume, 2021 unions were documented as

advocating for PPE access and raising ONIHL concerns with management.

Limitations of union roles were described. Many qualitative studies and
policy analyses reported constraints on union influence, such as employer
resistance, political interference, and structural limits to bargaining power,
reducing unions’ abilities to enforce HCP changes.'?'”'8 Findings from sev-
eral studies showed that unions often prioritise wages and job security, with
ONIHL-specificadvocacy being inconsistent or secondary.**>3 Where reported,
unions sometimes participated in safety committees or training programmes;
however, routine union access to exposure monitoring data or audiometric

records was not consistently documented in the empirical literature.'®°

Theme 4: Policy and regulatory frameworks reported in the
included studies

The comparative policy mapping (Table 1) illustrates the ratification status
of ILO Conventions and legal alignment among focal countries: South
Africa has ratified both ILO C155 and C176; Ethiopia has ratified C155;
Kenya, Ghana, and Sudan demonstrate variable ratification and implemen-
tation profiles.>*%*3 The included studies describe current legislation in
many jurisdictions (e.g. South Africa’s Mine Health and Safety Act; national

OHS Acts), but also gaps between legal provisions and enforcement.'>>3

The empirical studies and policy reviews repeatedly documented incon-
sistent enforcement, limited inspectorate capacity, and infrequent work-
place inspections, particularly outside the formal mining sector.54*4°The
included literature indicates that mining sectors generally possess more
comprehensive regulatory frameworks and workplace HCP document-
ation (although enforcement is inconsistent), whereas the manufactur-
ing, transport, and informal sectors are less consistently regulated or

monitored. 6154
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The variability in legislation, ratification, and unionisation is detailed in
Table 2. There are legislative frameworks across the reviewed countries,
but they vary significantly in their alignment with international conven-
tions and in the strength of unionisation. As stated, South Africa and
Ghana have ratified both ILO C155 and C176 and have well-developed
OHS legislation, yet enforcement remains inconsistent. In contrast,
Ethiopia and Kenya have not ratified ILO C176, limiting protections in
mining sectors. Sudan, which has ratified neither Convention, illustrates
the most significant governance gaps. Unionisation also varies: South
Africa and Ghana show strong mining unions, Kenya has partial coverage,
with informal workers largely excluded, while Ethiopia and Sudan show
weaker union structures. This variation directly influences the extent
to which unions can engage in ONIHL prevention and hold employers
accountable.

Theme 5: Emerging innovations and reported adoption (tele-
audiology, predictive analytics, and engineering solutions)
Several papers and articles identified tele-audiology, predict-
ive analytics (machine learning), and digital noise monitoring
as promising approaches. For example, Khoza-Shangase and
Moroe (2020% and 2020°)**° and Ntlhakana and Khoza-Shangase
(2022)%° presented tele-audiology and machine learning models as
potential adjuncts to HCPs; Madahana et al. (2020)*° and Gumede
et al. (2014)** reviewed engineering noise-control strategies applicable
to mining.

The empirical evidence indicates limited real-world adoption of these
technologies in sub-Saharan African workplaces. Most references to tele-
audiology or artificial intelligence (Al) appear as proposed solutions, pilot
descriptions, or methodological papers rather than widespread, routine
implementation.>3%>*%There s little evidence in the literature of unions’
active involvement in Al or tele-audiology initiatives; such engagement

is described mainly as a potential future role,>86°

Summary of descriptive results

- Geographic and sectoral concentration: The evidence is concentrated
in South African mining studies, with fewer empirical studies from
other African countries and limited coverage of informal sectors
(Supplementary Table 1).

Prevalence and exposure evidence: Measured ONIHL and STS occur-
rences are documented in multiple workplace studies (e.g. Anino et al.,
2010, Bentil, 2018,*' Chendume, 2021,%” and Ntlhakana et al., 2021°9),
with mining and heavy industry documenting the highest burdens.
However, heterogeneity in case definitions, screening intervals, and
reporting practices preclude a single pooled prevalence estimate from
these studies.

HCP implementation: HCP components (audiometry, HPDs, training) are
variably present, on paper, in many large employers, but implement-
ation gaps, inconsistent surveillance, and overreliance on PPE are

recurrently documented.”4>4?

Role of unions: Where unions exist and are active (notably in parts of
South Africa and some Ghanaian mining contexts), they participate
in training, advocacy, and PPE campaigns; however, the literature
documents constraints on unions’ capacities to effect sustained HCP

improvements.'”/1841

Regulatory landscape: National legislation often exists, but enforcement

is inconsistent; ratification of ILO instruments varies by country and

does not always translate into effective workplace protection.®43>3

Innovations: Tele-audiology, predictive analytics, and engineering sol-
utions are frequently proposed or piloted, but rarely scaled in practice,
according to the included studies.

Vol.31,No. 4 2025

182


http://www.occhealth.co.za
https://www.occhealth.co.za/pdf/OH0425-KKS-SuppTable1.pdf

183

ORIGINAL RESEARCH

PEER REVIEWED

Table 2. Legislation alignment and unionisation

Country Relevant OHS ILO Convention Industry focus in Unionisation status Implications for ONIHL
legislation ratification reviewed studies prevention
(C155/C176)
South Africa  Mine Health and Safety C155: yes Mining (platinum, Highly unionised Strong legislative base
Act, 1996; Occupational C176: yes coal, gold) (NUM, AMCU) and strong unions,
Health and Safety Act, but enforcement gaps
1993 weaken impact
Ghana Factories, Offices and C155: yes Mining (gold) Unionised (GMWU) Legislative framework
Shops Act, 1970; Mining C176: yes exists, unions active, but
Regulations under limited HCP enforcement
Minerals and Mining
Act, 2006
Kenya Occupational Safety and ~ C155: yes Aviation (airport Formal sectors Formal sector aligns with
Health Act, 2007 C176: no workers); informal unionised, informal ILO; informal sector lacks
metalwork (Jua Kali) sector largely coverage
non-unionised
Ethiopia Labour Proclamation C155: yes Mixed industries Union presence Weak enforcement
(No. 1156/2019) C176: no (general OHS review) limited/weak despite ratification;
low union density
undermines worker
voice
Sudan OHS governance C155:no General OHS governance  Weak/fragmented No ratification,
fragmented® C176: no fragmen'ted governance,
weak unions > very
limited ONIHL
prevention role

AMCU: Association of Mineworkers and Construction Union, GMWU: Ghana Mineworkers’ Union, HCP: hearing conservation programme, ILO: International Labour Organization,
NUM: National Union of Mineworkers, OHS: occupational health and safety, ONIHL: occupational noise-induced hearing loss

Overall, the review provides a comprehensive picture of ONIHL
prevalence, HCP implementation, union involvement, and policy
frameworks across the included African studies.

What was not found in the evidence base

Clear gaps were identified:

- Limited data from many African countries and informal sectors (most
empirical studies are from a small set of countries and industries)

« Few longitudinal studies or randomised interventions addressing HCP
effectiveness in African workplaces

« Sparse documentation of unions’ routine access to exposure and audio-
metric data and of union-led systematic monitoring programmes

« Minimal evidence of scaled adoption of tele-audiology and Al-driven
surveillance in routine industry practice

DISCUSSION

The findings from the review are compared to international bench-
marks (ILO Conventions and best-practice jurisdictions), the mecha-
nisms by which unions may or may not influence HCPs are explored,
and policy and research recommendations are made, in relation
to the four objectives, viz.1) assessing the current state of ONIHL
prevalence in Africa, 2) examining the gaps in HCPs, 3) evaluating
the role of workers’ unions in occupational hearing health, and
4) identifying evidence-based strategies for strengthening prevent-
ion.The findings highlight both the systemic challenges that constrain
ONIHL prevention in Africa and the opportunities for unions, policy-
makers, and occupational health professionals to leverage existing
frameworks and innovations to reduce the burden of occupational
hearing loss. They reveal a consistent pattern of high ONIHL preval-
ence, underdeveloped and inconsistently implemented HCPs, weak
union involvement, and fragmented regulatory frameworks. When
contrasted with international best practice and ILO Conventions
C155and C176, these findings highlight the significant gaps between
African realities and global expectations.

Vol. 31, No. 4 2025

ONIHL prevalence: persistent and underreported

Across South Africa, Ghana, Kenya, Ethiopia, Sudan, and east Africa, ONIHL
remains a leading occupational disease, particularly in the mining, con-
struction, transport, and manufacturing sectors 5404243484954 prayalence
estimates were rarely quantified in the studies included in this review and,
instead, were described as‘high’ or ‘persistent; reflecting gaps in surveil-
lance systems. This underreporting is exacerbated by the absence of
longitudinal monitoring frameworks and inconsistent use of audiometric
testing, unlike in HICs where ONIHL is routinely tracked through national
registries.”?® Moreover, sub-Saharan African studies highlighted poor
compliance with noise exposure limits, low use of HPDs, and co-exposure
to ototoxic chemicals.*>3 These combined risk factors amplify ONIHL
burden, but remain poorly addressed in occupational health strategies.

Gaps in HCP implementation

A key finding was that HCPs in sub-Saharan Africa are largely employer
driven, inconsistently applied, and under-resourced. In South Africa’s
mining sector, for example, while HCPs are mandated by the Mine
Health and Safety Act, studies document weak enforcement, limited
worker involvement, and over-reliance on PPE.>71%° Similar trends
were observed in Kenya and Ghana, where noise monitoring and worker
education were sporadic and PPE compliance was inconsistent.*'* By
contrast, benchmark jurisdictions such as Canada and Australia imp-
lement the NIOSH hierarchy of controls, prioritising engineering and
administrative controls alongside systematic surveillance.’* The reliance
of African HCPs on symptomatic reporting delays interventions and leads
to irreversible hearing loss, pointing to a structural gap in prevention

and monitoring.5'62

Union involvement: potential ONIHL prevention

advocacy, but underutilised

The review highlights limited and inconsistent union involvement in
ONIHL prevention across sub-Saharan Africa. While South African unions,
such as the National Union of Mineworkers (NUM) and the Association of
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Mineworkers and Construction Union (AMCU) have occasionally advo-
cated for improved access to PPE and worker training,'”'8%¢ broader
engagement in policy reforms, monitoring, and litigation remains weak.
In Ghana and Kenya, unions appear less engaged in occupational hear-
ing health advocacy when compared to other OHS advocacy.*'** This
contrasts with Canada, Australia, and northern Europe where unions have
historically spearheaded reforms mandating joint health and safety com-
mittees, routine audiometric testing, and compensation frameworks > '41°
African unions are constrained by fragmented labour policies, limited

bargaining power, and political interference, %664

weakening their ability
toinstitutionalise ONIHL prevention.5® Strengthening union engagement
could provide a powerful mechanism to enforce compliance, expand

worker education, and hold employers accountable.

Policy and regulatory gaps

Legislative frameworks exist in several African countries, yet enforce-
ment is weak and uneven. South Africa and Ghana have both ratified
ILO Conventions C155 and C176, providing a strong legal foundation,??
but implementation remains inconsistent.'>%® Ethiopia and Kenya have
ratified C155 but not C176, limiting protection in mining sectors.*%43
Sudan, which has ratified neither, illustrates the most significant govern-
ance gaps.® These variations in ratification and unionisation strength
explain why ONIHL prevention remains fragmented across the continent.
Comparative evidence suggests that ratification is necessary, but not
sufficient; active enforcement through inspections, sanctions, and data

transparency is essential to make policies meaningful.'32

Emerging innovations: opportunities and limitations

Few African studies explored innovations such as tele-audiology, real-
time noise monitoring, and predictive analytics, although promising
examples exist in South Africa.>>%6%6> By contrast, HICs increasingly
integrate these technologies into routine HCPs.2%3° Tele-audiology
and Al-driven risk prediction could be transformative in Africa, where
access to audiologists and inspection resources is limited. However,
union engagement with these technologies is almost non-existent,
suggesting an untapped opportunity for collaborative advocacy and
training initiatives.

Synthesis and implications

Together, the findings point to five interlinked priorities for action. First,
there is a need for strengthening surveillance. National ONIHL registries
must be established and routine audiometric testing mandated to quan-
tify prevalence. Second, findings highlight the importance of reorienting
HCPs. There must be a move from employer-driven PPE programmes
toward comprehensive, worker-centred approaches that prioritise
engineering and administrative controls. Third, efforts towards the
empowering of unions are needed. The roles of unions in noise monitor-
ing, joint health and safety committees, and policy advocacy must be
institutionalised to replicate successes seen internationally. Fourth,
there is an imperative for aligning with ILO Conventions. There must be
ratification and meaningful implementation of Conventions C155 and
C176, which can provide a stronger legal foundation for ONIHL prevent-
ion. Last, Africa must poise for leveraging technology. Tele-audiology, Al,
and digital monitoring must be integrated into HCPs to bridge access
to preventive measures, and policy and regulatory enforcement gaps.

Comparisons with international standards and best practice
Mapping the focal countries and region against ILO instruments (C155
and C176) and exemplar practices from Canada and Australia reveals an
explanatory pattern: where a country has formal ratification and strong
statutory mechanisms to institutionalise worker participation, there is
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stronger infrastructure for surveillance, data access, and enforceable HCP
elements. South Africa, which has ratified both Conventions, shows the
greatest alignment of legal frameworks with ILO expectations and, at
least in parts of the mining sector, more formal worker representation
structures. Nevertheless, enforcement and application remain variable.
Countries without ratification (e.g. Ghana, parts of Kenya, Sudan) display
greater legal and institutional gaps that constrain union leverage and
systematic HCP implementation. These differences help explain why HCP
elements (engineering controls, audiometry, actionable STS policies) are
unevenly implemented across the region.

The comparative matrix highlights two policy priorities. First, adoption
and domesticimplementation of ILO-aligned instruments (or equivalent
domestic legal protections) provide the necessary legal scaffolding
for effective union participation and statutory HCP elements. Second,
ratification alone is not sufficient. Practical enforcement, routine inspect-
ions, accessible exposure data, and mechanisms that guarantee worker
representatives’ access to information and the right to act on hazards
are also required. Union empowerment strategies must combine legal
advocacy (ratification/domestication), institutional capacity building
(inspectorates, surveillance systems), and targeted workplace-level
bargaining (joint noise-monitoring programmes, mandated audiometry,
engineering-control investment).

Recommendations

Current findings highlight recommendations which indicate that
strengthening ONIHL prevention in Africa requires a multifaceted strat-
egy. First, regulatory frameworks must be aligned with international
standards such as ILO Conventions C155 and C176, with ratification,
followed by rigorous domestic implementation. Countries like South
Africa and Ghana, where both Conventions are ratified, demonstrate
that legislation alone is insufficient without systematic enforcement
and inspection. Second, employer accountability must be reinforced
through mandatory reporting of noise exposure data, penalties for
non-compliance, and regular workplace inspections. Comparative
evidence from Canada and Australia shows that statutory rights for
worker representatives, such as joint health and safety committees and
the right to refuse unsafe work, are critical mechanisms for ensuring
compliance. Third, worker unions must be empowered to be active
stakeholders in ONIHL prevention. This includes expanding their role
in negotiating for engineering controls, routine audiometric surveil-
lance, and worker training. Where unions have successfully advocated
for PPE access and safety training (e.g. South Africa and Ghana), these
gains should be scaled and institutionalised across sectors. Fourth, tech-
nological advancements should be integrated into HCPs. Tele-audiology,
Al-driven risk prediction, and real-time digital noise exposure monitoring
have shown promise, globally, and in pilot studies within South Africa.
Leveraging these technologies can overcome resource and geographical
barriers to early detection and prevention. Finally, interdisciplinary collab-
oration is essential. Audiologists, occupational health professionals,
engineers, policymakers, and unions must work collectively to design
and implement evidence-based programmes that reflect both African
realities and international best practice. By adopting these measures,
African industries can substantially reduce ONIHL prevalence, safeguard
worker health, and align with global benchmarks in occupational hear-
ing conservation.

Limitations and future directions

This review is limited by its reliance on published literature, which
may bias the findings in that the informal workforce may be under-
represented. Variations in study design, reporting standards, and outcome

Vol.31,No. 4 2025

184


http://www.occhealth.co.za

185

ORIGINAL RESEARCH

PEER REVIEWED

measures limit comparability across different contexts. The absence of
longitudinal African studies further constrains understanding of the
effectiveness of interventions. Future research should include primary
data collection across multiple African countries, evaluate union-led
interventions, and systematically map ONIHL prevalence across both
formal and informal sectors.

CONCLUSION

This review highlights the persistent burden of ONIHL across multiple
African industries, highlighting gaps in prevention, regulatory enforce-
ment, and workplace implementation of HCPs. While several countries
have established noise exposure laws, compliance remains inconsistent
and monitoring poorly enforced. Workers' unions, historically powerful
advocates for occupational health in other regions, remain under-
utilised in sub-Saharan Africa ONIHL prevention efforts, often constrained
by fragmented legislation, limited bargaining power, and employer
resistance.

By synthesising diverse evidence sources and situating African findings
againstinternational standards, the review offers a critical assessment of
current challenges and opportunities for ONIHL prevention. It emphas-
ises the need for stronger regulatory mechanisms, improved employer
accountability, greater union engagement, and increased adoption of
emerging technologies such as tele-audiology and predictive analytics.
These insights provide a foundation for strengthening hearing conserv-
ation efforts and support the development of coordinated, evidence-
based interventions to reduce ONIHL in high-risk sectors.

KEY MESSAGES

1. Occupational noise-induced hearing loss remains a persistent and
preventable occupational disease across African industries, with
inconsistent enforcement of noise regulations and limited adoption
of comprehensive HCPs.

2. Workers'unions are underutilised in ONIHL prevention in sub-Saharan
Africa, constrained by weak regulatory alignment, fragmented worker
representation, and limited participation in workplace surveillance.

3. Effective ONIHL mitigation requires stronger regulatory enforcement,
enhanced worker representation through unions, and greater integ-
ration of emerging strategies such as engineering noise controls,
tele-audiology, digital noise monitoring, and predictive analytics into
workplace health systems.
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