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Exploring prioritization of wellbeing

and health impacts for mining communities
during the mining life cycle within the sub-
Saharan Africa context: a systematic review
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Abstract

Introduction Sub-Saharan African countries possess rich mineral resources that offer socio-economic development
opportunities for mining communities. However, the prioritization of health and wellbeing impacts during the mining
life cycle remains unclear. This review examines the focus on health and wellbeing in mining communities within the
sub-Saharan African context.

Methods An online literature search was conducted across four databases (Scopus, PubMed, ProQuest, Web of
Science) using the PICOS framework for eligibility criteria. The Rayyan tool was used for screening and data extraction.

Results 45 studies were included (20 qualitative, 25 quantitative, including mixed methods). Most studies were

from South Africa. Health impacts identified included: (a) HIV/AIDS, (b) Tuberculosis (TB), (c) Hypertension, and (d)
Health Impact Assessment (HIA). The study also explored the mining life cycle stages—Exploration, Development,
Production, and Closure—focusing on health and wellbeing prioritization.

Conclusions While mining offers socio-economic benefits, health and wellbeing impacts are not prioritized,
especially in the exploration stage. Tools like HIAs provide valuable insights, but mining communities continue to face
health challenges, both positive and negative.
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Introduction

The mining industry in sub-Saharan Africa, particularly
in nations like the Democratic Republic of Congo, South
Africa, Botswana, and Gabon, significantly impacts local
communities, especially in rural areas. Mining is closely
aligned with the United Nations Sustainable Devel-
opment Goals (SDGs), which aim to promote global
sustainability and equality by 2030 [1]. These goals
emphasize addressing global challenges like poverty,
health, education, and environmental sustainability, and
mining plays a complex role in both advancing and hin-
dering these objectives.

In rural sub-Saharan Africa, communities affected
by mining fall into three categories: durable-agrarian
(farming-focused), resource-extraction (mining and tim-
ber-focused), and suburbanizing (urban sprawl without
dominant economic activities) [2]. While mining pro-
vides economic opportunities, it also brings social and
environmental challenges, impacting community health
and wellbeing.

The International Council on Mining and Metals
(ICMM) outlines a five-stage mining lifecycle: explora-
tion, development, production, production & closure,
and closure.

Each phase influences community health and well-
being, yet there is limited focus on prioritizing these
impacts throughout the process [3]. Mining activities
can lead to health issues among mine workers, such as
respiratory diseases (e.g., silicosis) from dust exposure,
as well as tuberculosis and HIV due to living conditions
and commuting challenges [4]. Wellbeing and health are
defined as states of complete physical, social, and mental
well-being.

Tools like Health Impact Assessments (HIA) help
maximize benefits and minimize health risks. However,
mining regions in sub-Saharan Africa still experience low
health satisfaction, with respiratory illnesses common
near mines [5]. Studies show that elderly individuals liv-
ing within two kilometres of mines suffer higher rates of
chronic respiratory diseases.

Additionally, non-communicable diseases (NCDs)
like diabetes and hypertension are poorly managed in
these rural communities, contrasting with mine employ-
ees who undergo regular health checks [6]. Prioritizing
health and wellbeing in the mining life cycle aligns with
SDG 3 (health targets) and fosters community develop-
ment [7]. By incorporating community perspectives on
health impacts, mining practices can improve, ultimately
contributing to sustainable development in the region.

This study aims to investigate how health and wellbe-
ing impacts are prioritized in mining communities across
sub-Saharan Africa. By identifying existing practices,
gaps, and improvement areas, this study seeks to inform
strategies that place community health and wellbeing at
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the core of mining activities, aligning with the goals of
sustainable development and improved quality of life for
affected communities.

Methods

This systematic review follows the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to examine how wellbeing and
health impacts are prioritized for mining communities
in sub-Saharan Africa, assessing relevant studies and
reports across each stage of the mining lifecycle [8]. This
systematic review protocol is registered with the Inter-
national Prospective Register of Systematic Reviews
(PROSPERO): PROSPERO 2023 CRD42023474494. The
detailed protocol, including the objectives, methods, and
planned analyses, is available at https://www.crd.york.ac
.uk/prospero/display_record.php?ID=CRD42023474494.

Inclusion and exclusion criteria

The included, studies had to (i) examine wellbeing and
health impacts, (ii) include mining communities, (iii)
access current research in this area, published post-2013,
(iv) report specific results only in sub-Saharan countries,
(v) have accessible full-length articles, (vi) published in
English, and (vii) were peer-reviewed and of any study
design (qualitative, quantitative or mixed methods).
Exclusion criteria were the direct opposite of these inclu-
sion criteria.

Search strategy

The search strategy was developed in collaboration with
a professional librarian to ensure thorough and precise
coverage of relevant literature. Full details of the strategy
are provided in the Appendix 1. The systematic review
took into consideration the sub-Saharan Africa mining
context hence, the screening questions were developed
using the Population, Intervention, Comparator, Out-
come, and Study design (PICOS) to formulate eligibility
criteria [9]. The PRISMA guideline [10] was used, as a
flow diagram (see Fig. 1) is presented to explain the dif-
ferent phases of the article selection as described in the
PRISMA guideline [8]. An initial pool of articles was
built searching several bibliographic databases: PubMed;
Scopus, ProQuest Central, and Web of Science. Further-
more, PROSPERO was searched for a broader range of
results to check whether a similar systematic review is
registered [11].

The following combination of keywords and their
synonyms was developed and applied in the search;
Prioritization, Wellbeing and Health impacts, Mining
communities, sub-Saharan Africa.


https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023474494
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42023474494
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Identificaion of new studies via databases and registers
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Fig. 1 PRISMA flow diagram

Screening

The screening was conducted using predefined inclusion
and exclusion criteria to ensure relevance to the study
objectives, articles were screened by two (JNP and NSN)
different reviewers independently. To ensure the quality
and reliability of the screening process, the use of sys-
tematic review management software, Rayyan was used
[12]. This tool assisted in the initial screening of titles and
abstracts, as well as the subsequent full-text screening,
helping to streamline the selection of studies for inclu-
sion in the review.

Furthermore, the two reviewers envisaged to agree on
which articles to include during the screening process
linking back to the inclusion criteria of the study. Any
disagreements were discussed with a more experienced
reviewer (SN), as part of resolving the conflicts.

Data extraction

Forty-five studies were assessed and confirmed by two
different independent reviewers. An Excel-based data
extraction tool was used in the study. The Excel extrac-
tion tool focused on fields such as Author, Year, Title,
Source, Keywords, Abstract, Citation, and Method. Key
characteristics of the studies were highlighted as indi-
cated in Table 1: The lead author conducted the data
extraction and the quality assessment, which was inde-
pendently validated by the second author.

Quality appraisal

For the quality appraisal of all 45 articles, the CASP
Checklist for qualitative studies was utilized, whilst for
the quantitative and mixed methods, a combination
of the STROBE a similar checklist used for systematic
reviews, and CASP Checklist was utilized. Appendixes 2
and 3 showcase the summary of the quality assessment
criteria for the qualitative and quantitative studies.
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Table 1 Key characteristics of included articles

Author Setting Methodology Sample size

(Leunberger et al,, 2021) Burkina Faso; Ghana Quantitative 791 participants
Mozambique Qualitative 385 men
Tanzania Mixed methods 406 women

(Abeid et al, 2022) Tanzania Quantitative 144,707 people

(Akpalu & Normanyo, 2017) Ghana Quantitative - Questionnaires 558 households

Qualitative — Interviews

(Knoblauch et al., 2020) Zambia Quantitative - Cross sectional 11,638 individuals

(Anaf et al,, 2019) South Africa Quialitative — Interviews 11 interviews
Namibia

(Bester, 2023)

(Cossas et al,, 2022)

(Cronje et al.,, 2013)

(Stuckler et al,, 2020)
(Dietler et al.,, 2020)

(Farnham et al., 2020)

(Focus et al,, 2021)
(Knoblauch et al., 2017)

(Koenetal, 2017)

(Kourouma et al,, 2022)

(Lekwadu & Lekganyane, 2022)
(Leonard, 2017)

(Leuenberger, Cambaco, et al,,
2021)

(Leuenberger, Dietler, et al,, 2021)

South Africa

Angola; Burkina Faso
Burundi; Congo

Democratic Republic; Ghana;
Guinea; Kenya

Liberia Lesotho; Mali, Madagascar; Nigeria

Mozambique; Senegal
Namibia; Sierra Leone
Tanzania, South Africa; Zambia,
Zimbabwe

South Africa

South Africa

Ghana

Burkina Faso

Mozambique;

Tanzania

Malawi;

Democratic Republic of Congo

Burkina Faso
Ghana
Mozambique
Tanzania

Tanzania
Zambia

South Africa

Zambia

South Africa
South Africa

Burkina Faso
Mozambique
Tanzania

All sub-Saharan countries

(Leuenberger, Kihwele, et al, 2021) Tanzania

Qualitative - Interviews
Observations

Quantitative
Quasi-experimental

Quantitative — surveys
Qualitative interviews
Qualitative

Qualitative case studies

Quantitative

Mixed methods
concurrent triangulation
Quialitative interviews

Qualitative

Quantitative -
Cross sectional

Quialitative-
Explorative Descriptive
Mixed methods
Quantitative

cross sectional
Qualitative Interviews
Qualitative - Case study
Qualitative — Interviews
Qualitative — Interviews

Mixed methods
Quantitative
Qualitative Interviews

Qualitative - Interviews

21 participants,

90,951 children

12 Focus groups

No samples
569 mining

projects

35 ministries

36 focus groups,
74 interviews.
74 focus groups,
64 interviews.
75 focus groups,
103 interviews.
36 focus groups,
84 interviews.
74 soil samples
11,638 community
members

5564 workers

22 community
Caregivers

500 households

13 participants
16 interviews
791 participants

200 000
households

16 focus group
discussions
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Table 1 (continued)
Author Setting Methodology Sample size
(Leuenberger et al,, 2022) Burkina Faso Quialitative — Interviews 24 focus groups,
Ghana; Mozambique 24 focus groups
Tanzania 35 focus groups
24 focus groups
(Mafulul et al,, 2022) Nigeria Quantitative Soil, pondwater
plant crops
(Magidi & Hlungwani, 2023) Zimbabwe Quialitative - Interviews 28 respondents

(Marcantonio et al,, 2021)

(Maseki et al. 2017)
(Mbuya et al.,, 2023)

(Mensah et al., 2020)
(Mhlongo & Akintola, 2021)

(Moeng, 2019)

(Nkosi et al., 2020)

(Nkosi et al,, 2021)

(Nkosi et al., 2016)

(Ntema et al.,, 2020)

(Oke et al,, 2020)
(Olajide-Ibiejugba et al., 2022)
(Ondayo et al, 2023)

(Pretty & Odeku, 2017)
(Ramadan et al,, 2022)

(Rice et al,, 2022)

(Long et al, 2015)

(lyaloo et al,, 2020)

(Ohene et al,, 2020)

(Seloa & Ngole-Jeme, 2022)
(

Siyongwana & Shabalala, 2019)

(Veckranges, 2023)

Sierra Leone

South Africa
Tanzania

Ghana
South Africa

South Africa

South Africa
South Africa
South Africa
South Africa
Nigeria
South Africa
Kenya
South Africa
Egypt
South Africa

Ghana
South Africa
Ghana
South Africa
South Africa

South Africa

Case studies

Quantitative—
Statistical analysis

Quantitative

Quantitative—
Cross sectional

Quantitative

Qualitative informal - Discussions /

fieldwork

Quantitative
Qualitative interviews

Quantitative - Cross sectional
Quantitative - Cross sectional
Quantitative - Cross sectional
Quialitative - Interviews
Quantitative

Quialitative — Exploratory
Quantitative

Qualitative

Quantitative

Mixed methods

Quantitative; Qualitative — Interviews

Qualitative - Interviews
Qualitative - Interviews
Quantitative - Cross sectional
Qualitative — Interviews
Quialitative - Case study

Quialitative - Case study

72 interviews,
11 focus groups
230 participants
5 bulk samples
660 participants

51 samples

12 abandoned
mine sites
56 households

2397 elderly

2397 elderly

2397 elderly

200 households

20 soil samples
5611 Adolescents
121 topsoil samples
No sample

47 samples

407 people

114 Participants
310 participants
10,441 people
250 participants
54 local
communities
4796 individuals

The first author applied the checklist to all studies,
whereas the second author independently reviewed
selected studies using the same checklist for quality
control purposes. The authors assessed the quality of
evidence and robustness of the synthesis. Where there
were conflicts the experienced third author resolved the
conflicts.

The qualitative studies were assessed based on the six-
teen questions from the CASP checklist for qualitative
studies. Whilst the quantitative and mixed methods stud-
ies were assessed based on the following ten key criteria:
study validity; methodology; results; confounding factors;
ethical consideration and conclusion.

The studies reviewed demonstrated significant het-
erogeneity in terms of methodology, sample sizes, geo-
graphic settings, and focus areas. This diversity reflects

the varying research objectives, from small-scale quali-
tative studies offering in-depth insights to large-scale
quantitative surveys providing generalizable data. Mixed-
methods studies bridged these approaches but high-
lighted challenges in integrating findings.

Results

Article selection process and summary of included studies
The search of the databases provided 14,855 articles,
after resolving the duplicates, 5542 articles remained.
After reviewing the abstracts and titles 5356 articles were
excluded. The full text of 186 articles were assessed for
the inclusion criteria, and 45 articles met those criteria.
(see Fig. 2). A summary and narrative synthesis of the 45
included studies are provided in Table 2.
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Fig. 2 Stages of a mining life cycle

(2025) 25:1432
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Table 2 Prioritization of health impact assessments (HIAs) across different mining stages

Mining Stage Health Impact Pri- Description

oritization Focus
Exploration Limited Focus on Only two studies focused on health and wellbeing impacts during the exploration phase. Limited priori-
Stage Health and Wellbeing  tization of HIAs in this early stage may lead to unaddressed health risks, particularly as communities face

Development
Stage

Production
Stage

Production
& Closure
Transition

Closure Stage

Across Stages:
Community
Involvement
Gendered Health
Impacts

Emerging Importance
of HIAs

High Priority for HIAs
and Detailed Health
Metrics

Identifying Health Im-
pacts Before Closure

Long-Term Health and
Wellbeing Focus

Prioritizing Com-
munity Participation
in HIAs

Importance of Ad-
dressing Gender-Spe-
cific Health Needs

potential environmental and social impacts from preliminary mining activities [58, 60].

Two studies identified the development stage as critical but often lacked detailed focus on wellbeing and
health impacts. Emphasis on HIAs at this stage could enhance proactive health planning, helping commu-
nities manage the social and environmental impacts linked to infrastructure establishment [19, 50].

HIAs were a focus in twenty-six studies primarily in the production stage, addressing health risks such as
respiratory illnesses and safety concerns [1, 13-18, 22, 28, 30, 32-34, 36, 39-41, 43, 44, 46, 47, 50, 53, 54, 56,
57]. Studies found HIAs can lead to a 10-20% improvement in specific health metrics (e.g., reduced respira-
tory illnesses) and provide data-driven decision-making for health interventions [52].

HIAs during this stage help in transitioning communities as mining operations wind down, addressing
potential socio-economic and health challenges [61]. Studies suggest this stage benefits from monitoring
and evaluation of health outcomes, using cumulative impact analysis to understand long-term effects [61].
Eleven studies highlighted the need for post-closure HIAs to manage health risks such as arsenic and other
pollutants from abandoned mines [20, 21, 23-27, 29, 31, 50, 62]. Ongoing HIAs in this phase can protect
community health by monitoring and addressing contamination and health risks linked to closed mining
sites [4].

Effective HIAs involve community input, as shown by studies where participation improved tailored inter-
ventions by up to 25% [53]. Community involvement was essential to ensure HIAs address specific local
health concerns, fostering more sustainable health outcomes in all mining phases [53].

One study in Tanzania highlighted the importance of recognizing gender differences in health impacts,
especially for women [38]. Gendered HIAs across mining stages allow for more equitable health interven-
tions, focusing on strategic needs and improving health outcomes for vulnerable groups [53].
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Geographic distribution of studies across sub-Saharan
Africa
The sample size of the 45 studies, were conducted across
36 sub-Saharan African countries. Studies from South
Africa (21) [1, 13-32], Tanzania (8) [33—-40], Burkina
Faso (6) [34, 37, 39, 41-43], Ghana (6) [34, 39, 44—-47],
Mozambique (5) [34, 43, 48, 49], Zambia (3) [35, 50, 51],
Namibia (2) [13, 35], and 1 each in Angola, Burundi,
Congo (DRC), Guinea, Kenya, Liberia, Lesotho, Mali,
Madagascar, Nigeria, Senegal, Sierra Leone, Zimbabwe,
Malawi, and Egypt.

Eight of these studies were in multiple sub-Saharan
countries [13, 34, 35, 37, 41-43, 48].

Distribution of research methods

Twenty studies used qualitative methods, twenty-one
studies used quantitative, whilst four used a mixed meth-
ods approach. The results will be presented by examining
the role of HIAs in mining contexts, highlighting spe-
cific health issues like respiratory illnesses, tuberculosis,
HIV/AIDS, and hypertension in mining communities,
and exploring the prioritization of wellbeing and health
impacts at various stages of the mining lifecycle, includ-
ing exploration, production, and closure.

Health impact assessments

Health Impact Assessments (HIAs) are recognized as
valuable tools for informed decision-making in the min-
ing sector. They are particularly beneficial in identifying
health determinants and assessing the socio-economic
and health impacts of mining activities on local com-
munities [38]. For example, a large-scale copper mining
project in Zambia demonstrated how HIAs could trigger
long-term monitoring of health determinants and out-
comes among nearby communities [50].

Several studies report the effectiveness of HIAs in
improving specific health metrics, showing a 10-20%
reduction in health issues like obesity and respiratory ill-
nesses when HIAs were applied [39]. Moreover, engaging
communities in HIAs has been shown to enhance health
outcomes by up to 25%, as community involvement helps
tailor interventions to local needs [39]. A focus on HIAs
during the production stage of mining has been common,
with twenty-seven studies examining how these assess-
ments aid in identifying and mitigating health impacts
before active mining begins [1, 13-18, 22, 28, 30, 32-34,
36, 39, 41, 43, 44, 46, 47, 51-57].

Beyond production, HIAs serve as essential data collec-
tion tools, incorporating methods such as health determi-
nants analysis, stakeholder engagement, and cumulative
impact assessments, which were the focus of sixteen
studies [14, 18-20, 22, 26, 27, 30, 32, 38, 39, 42, 53, 54, 56,
58]. Five studies further highlight the importance of using
both primary community data and secondary data from
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reports to gain a comprehensive understanding of health
impacts [1, 34, 39, 42, 51]. In three studies, HIAs coupled
with environmental assessments effectively utilized avail-
able community and health service data, enhancing the
depth of health impact analyses [38, 41, 52].

Specific needs, such as gender differences in health
impacts, also underscore the importance of HIAs. A
study in Tanzania used gender-separated focus groups
to address women’s strategic health needs, underscor-
ing how HIAs can support planning for socio-economic
impacts and improve community wellbeing [38]. Addi-
tionally, some studies advocate for HIAs to go beyond
regulatory compliance, incorporating local perceptions
and health data to create a holistic understanding of
community wellbeing [13, 34, 58].

Early-stage application of HIAs in mining is crucial
to pre-emptively address health concerns, especially in
artisanal mining. One study highlighted the need for sys-
tematic health assessments that are both sustainable and
responsive to broader socio-economic needs, particularly
during the closure stage [41]. Incorporating community
perspectives has been strongly recommended in three
studies, as it prioritizes the health needs of vulnerable
populations, leading to more equitable health outcomes
and better-aligned interventions [17, 39, 59].

Health impact of mining

The review revealed that mining communities encounter
both real and perceived health risks due to their proxim-
ity to mining operations. These studies provided valuable
insights into the diverse ways mining activities influence
the health and wellbeing of nearby communities.

HIV / AIDS / STls

In remote mining communities, HIV/AIDS and other
sexually transmitted infections (STIs) remain perva-
sive, deeply affecting miners and their families [17]. This
issue was documented across nine studies that consis-
tently highlighted HIV/AIDS/STIs as a significant health
impact within these communities [1, 15-17, 37, 40, 41,
50, 57].

In a study analysing the impact of new mine openings
on HIV infection rates, data from a large sample of 33,086
individuals across 39 mine sites was examined [49]. The
findings revealed that these new openings nearly doubled
the odds of HIV infection (odds ratio: 1.93) [49].

Additionally, individuals in mining communities
showed a trend toward lower HIV knowledge (odds
ratio: 0.81), with new mine openings associated with an
increase in risky sexual behaviours [49]. In one study, the
active involvement of local NGOs, through collaboration
and a proactive strategy, was found to play a crucial role
in helping mining communities effectively combat HIV/
AIDS [33].
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Hard-to-reach communities were found to have high
rates of TB and HIV, highlighting the need for mines to
prioritize these communities in their health initiatives
[33]. One study showed that the HIV positivity rate in the
community rose from 3.0% in 2012 to 3.4% in 2015, while
the positivity rate among the workforce decreased from
5.2% in 2013 to 4.3% in 2015 [52].

Tuberculosis

Seven studies identified various respiratory diseases as
a primary health impact for communities living near
mines, particularly during the closure stage [21, 29, 33—
35, 47, 63]. Three studies in the review highlighted that
respiratory diseases were primarily prioritized during
the production stage of mining [4, 21, 64]. Additionally,
one study provided further detail on respiratory diseases
occurring during the exploration stage of mining [35].

Further results have also found an association between
respiratory symptoms—such as high levels of current
wheeze and rhino-conjunctivitis among communities
living near gold mine dumps in South Africa [4]. Respi-
ratory diseases, whether real or perceived as mining-
related, were commonly recognized as a health concern
in mining communities but were primarily prioritized
during the production stage [29].

Three studies highlighted the complex interplay
between social and environmental factors that lead to
health crises in mining communities, especially in remote
areas with limited healthcare access and high TB rates
[17, 33, 49]. Integrating TB services in these communities
is essential to improve case detection and care, as mining
activities significantly increase TB risk due to poor living
conditions, environmental degradation, and exposure to
harmful dust [4].

Eleven studies focused on TB, with one conducted in
Tanzania from 2017 to 2020 demonstrating the impact
of community-based active case finding: 144,707 people
were screened, resulting in 1,499 TB and 1,273 HIV diag-
noses, showing the effectiveness of connecting marginal-
ized groups to TB/HIV services [4, 16, 21, 25, 31, 33-36,
40, 47].

One study highlighted both direct and indirect health
risks posed by mining, such as silicosis and other respi-
ratory issues, with these health outcomes especially
common among individuals involved in artisanal or
small-scale mining [16]. In Mererani, Tanzania, TB
prevalence among miners was particularly concerning,
ranging from 3,000 to 7,000 cases per 100,000 individu-
als—significantly higher than the general population [40].
The high rates of TB/HIV in mining communities may be
linked to their marginalization [33].

Screening within this population underscored the need
for greater support focused on TB-related health and
wellbeing in these communities [40]. Collectively, these
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studies emphasized the critical importance of integrat-
ing TB services in mining areas to improve case detec-
tion and care, especially for vulnerable and marginalized
groups.

Hypertension

The review noted that only two studies focused on hyper-
tension as a health and wellbeing impact [17, 24]. One
study, conducted near five pre-selected mine dumps in
Gauteng and North West provinces, South Africa, found
that high blood pressure was more prevalent among indi-
viduals living close to these dumps (1-2 km) at 57.51%,
compared to those living 5 km or more away at 46.66%
[24].

There was a significant association between resid-
ing in exposed areas and having high blood pressure
(AOR=3.04, 95% CI: 2.41-3.83, P<0.001). The second
study, conducted in the Bekkersdal mining community,
revealed that 36% of participants self-reported being
diagnosed with hypertension [17].

Sustainable mining

Exploration and production stage

Despite the critical importance of the exploration phase
in mining, this stage frequently overlooks the health and
wellbeing of surrounding communities, with only two
studies specifically addressing these concerns [58, 60].
These studies indicated that health and wellbeing impacts
are generally not prioritized during exploration [58, 60].
Although this phase often raises hopes for economic
growth within communities, it can also introduce poten-
tial health threats through environmental degradation
and rapid urbanization [60].

While two studies reviewed the exploration phase, only
one prioritized health and well-being, contributing to a
lower risk of child mortality in these communities [60].
Another study examined the environmental and health
impacts of both exploration and production phases,
highlighting benefits and risks [58]. For instance, ura-
nium mining in Sinai, Egypt, demonstrated significant
environmental impacts, especially on vital resources like
water [58].

Development and production stage
This review identified two studies that emphasize the
development stage as a pivotal phase in the mining proj-
ect lifecycle, noting that these were the only studies spe-
cifically addressing well-being and health impacts during
this critical phase [19, 50]. 70% of mining community
members were concerned about the transparency and
fairness of EIA procedures, while 50% felt government
monitoring of mining development is inadequate [19].
Communities expressed a focus on providing spe-
cial support to vulnerable groups, including the poorest
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households during the mining development stage of a
project [50]. However, these studies did not elaborate on
why health and wellbeing were prioritized at this stage.
Conversely, the Environmental Impact Assessment
(EIA) process focuses on mining development but lacks
depth regarding health and wellbeing impacts. While the
EIA underscores the broader impacts of mining devel-
opment on communities, its limited scope constrains a
comprehensive understanding of these issues [19].

Closure

Even after mine closures, communities continue to face
health risks [45]. Studies indicate that abandoned mines
pose lingering threats to community health, with arsenic
contamination and other pollutants from gold mining
being notable concerns [21].

Eleven studies unpacked the socio-economic impacts
during mine closure, highlighting that while these anal-
yses were positive undertakings, the lack of focus on
health and well-being impacts was a limitation [4, 20, 21,
23, 24, 26, 27, 31, 45, 62, 63]. Mine closure is inherently
different, with unique health risks, especially in rural
communities affected by abandoned mines [62].

Most studies emphasized the health risks faced by
communities near mines, with this exploration allowing
for targeted interventions [20]. Eleven studies specifi-
cally addressed well-being and health impacts during the
closure stage, underscoring the importance of mining’s
impact on communities [4, 20, 21, 23-27, 31, 45, 62].

However, they did not fully explore the prioritization
of wellbeing and health impacts in this stage. One study
noted that post-evaluation of health impacts was crucial
during the closure phase, emphasizing the need for com-
prehensive assessments at this stage of mining [29].

Discussion

This systematic review highlighted the significant role of
HIAs in reducing health risks in mining communities,
looking particularly at the prioritization of wellbeing and
health impact across the mining life cycle [41].

However, the review also points out that chronic dis-
eases, like hypertension, remain underexplored in the
context of mining, despite evidence linking environmen-
tal exposures to these conditions. A notable finding from
the review is that HIAs are often applied reactively, with
most studies focusing on the production stage of min-
ing operations, whilst early-stage health assessments are
often sidelined in favour of economic feasibility studies
[59].

The review emphasized, that early-stage HIAs can
significantly mitigate long-term wellbeing and health
impacts by integrating health considerations from the
outset of a mining project.
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The review further underscored the importance of
considering the health needs of vulnerable populations,
particularly women and marginalized groups, who face
disproportionate health risks in mining communities
[38]. The examination of several health-specific impacts
of mining, including the relationship between mining
activities and infectious diseases like HIV/AIDS, TB, and
Hypertension stood out in the review [33].

The review clearly emphasized that a mixed-methods
approach, which integrates both qualitative and quantita-
tive data, is crucial for capturing the complex and multi-
dimensional health impacts in mining communities.
This integrated approach would improve the accuracy of
health risk assessments and make interventions more tar-
geted and effective.

Regional differences in HIA reflect variations in
resource availability, infrastructure, and health priorities
shaped by local contexts and mining activities. The prior-
itization of health impacts varied significantly by country.
For instance, South Africa’s focus on TB and respiratory
illnesses is driven by its proximity to gold mines, while
Zambia emphasizes long-term community health moni-
toring due to copper mining projects [59].

In contrast, Tanzania employs community-based
approaches, highlighting localized health interventions,
whereas Ghana relies more on quantitative data for min-
ing impacts [38]. The prioritization of health impacts
varied significantly by country. For instance, South Afri-
ca’s focus on TB and respiratory illnesses is driven by its
proximity to gold mines, while Zambia emphasizes long-
term community health monitoring due to copper min-
ing projects [4].

To fully realize their potential, the review suggests that
HIAs should be incorporated into the legal and regula-
tory frameworks that govern the mining sector through-
out the entire mining lifecycle.

HIAs are economically advantageous. For example,
Zambia’s copper mining projects reduced healthcare
costs by addressing health risks proactively. Similarly,
Tanzania’s community-based TB screenings not only
improved health outcomes but also minimized long-term
treatment expenses [65].

The review also identified several gaps in the current
research on HIAs in mining. One key limitation is the
insufficient focus on early-stage health assessments and
the need to expand the scope of HIAs to address chronic
diseases more comprehensively. The review advocates for
future research to be more inclusive and sensitive to the
diverse needs of mining communities, throughout the
mining life cycle.

Early-stage HIAs should be prioritized to proactively
address health risks, integrate community engage-
ment for vulnerable groups, and expand to include
chronic diseases like hypertension. Incorporating HIAs



Pieters et al. BMC Public Health (2025) 25:1432

into regulatory frameworks and using mixed-methods
approaches can ensure effective, evidence-based inter-
ventions tailored to local needs [39].

Many reviewed studies identified correlations between
mining activities and health outcomes, such as increased
HIV prevalence near new mining sites [16, 33, 49]. How-
ever, causation was often not established. Future longi-
tudinal studies are needed to better understand these
causal relationships, as longitudinal studies can deepen
understanding of causality.

Conclusions

While HIAs have the potential to significantly improve
health outcomes in mining communities, their appli-
cation must be strengthened, as they provide a broader
perspective on wellbeing and address risks beyond spe-
cific mining projects. Prioritizing health and wellbeing
throughout the mining lifecycle can reduce health risks
and promote more sustainable practices that benefit vul-
nerable populations.

It is crucial to prioritize health and wellbeing impacts
throughout the entire mining life cycle, rather than focus-
ing solely on the production stage. Continuous research,
policy reforms, and the adoption of comprehensive
methodologies are essential to enhance the effectiveness
of HIAs and ensure lasting improvements in community
health and wellbeing.

Policymakers should prioritize integrating public
health and environmental protections into mining regu-
lations, as mining impacts local economies, disrupts
lifestyles, causes displacement, and can lead to social
tensions.

This review underscores the need for a holistic
approach to health impact assessments in mining, advo-
cating for their early and consistent application to maxi-
mize benefits for affected communities.
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