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ABSTRACT: Mining activities pose long term health risks 
to surrounding communities through exposure to toxic 
pollutants such as heavy metals, airborne particulates, and 
contaminated water sources. This narrative review 
synthesizes peer reviewed evidence from mining regions 
globally, revealing a consistent correlation between mining 
pollution and increased prevalence of respiratory illnesses, 
neurological impairments, and developmental disorders. 
Additionally, environmental degradation contributes to 
food insecurity, mental health challenges, and deepens 
existing socio economic disparities. While prior studies 
have established links between mining and adverse health 
outcomes, significant gaps remain in understanding 
cumulative, intergenerational effects and the combined 
impact of multiple contaminants. Moreover, there is limited 
research evaluating the effectiveness of community based 
interventions in mitigating these health risks. This review 
highlights the urgent need for integrated policy approaches 
that bridge environmental health, regulation, and local 
empowerment. Strengthening enforcement, enhancing 
community engagement, and investing in longitudinal 
health surveillance are essential steps forward. 
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INTRODUCTION 

The long-term impact of mining activities on the health of surrounding communities has been a 

growing concern in environmental and public health research. Extensive studies have indicated 

that exposure to contaminants originating from mining operations leads to a variety of health 

problems, including respiratory diseases, reproductive issues, cognitive dysfunction, and 

neurological disorders (Chandna et al., 2021; Rice et al., 2022). The release of heavy metals, 

including mercury (Hg) and lead (Pb), into the environment exacerbates these health risks, 

particularly in mining-intensive regions (Hacon et al., 2020a). For example, studies in South Africa 

have shown a significant correlation between mining activities and increased cases of HIV and 

tuberculosis, highlighting the complex interactions between environmental degradation and 
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community health (Rice et al., 2022). Similarly, research in gold mining regions of Colombia has 

linked metal contamination with genetic disorders in exposed populations, emphasizing the far-

reaching consequences of mining-related pollution (Galeano–Páez et al., 2022). 

Environmental contamination from mining operations also manifests through water and food 

chain pollution. Mercury bioaccumulation in aquatic ecosystems, particularly in communities 

reliant on fishing, has led to an increased incidence of neurological disorders and premature 

mortality (Basta et al., 2023; Hacon et al., 2020a). Furthermore, mining byproducts infiltrate soil 

and groundwater, affecting both agricultural yield and human health. A study in Zambia reported 

significantly elevated levels of heavy metals in water and soil samples, posing severe health risks to 

local residents (Knoblauch et al., 2020; Obiri et al., 2016). Similarly, artisanal mining in the Amazon 

has resulted in increased mercury levels in fish, disproportionately impacting Indigenous 

communities dependent on natural resources for sustenance (Diringer et al., 2015; Esdaile & 

Chalker, 2018). 

The health implications of mining are not confined to direct toxicological exposure. Psychological 

distress among mining communities is also a pressing issue. Uncertainty regarding environmental 

safety, coupled with economic instability, contributes to heightened levels of stress, anxiety, and 

mental health disorders (Gómez et al., 2017; Rice et al., 2022). Studies from Ghana and Zambia 

further illustrate how mining-induced socio-economic disruptions exacerbate pre-existing health 

inequalities by limiting access to healthcare services and increasing vulnerability to communicable 

and non-communicable diseases (Armah et al., 2013; Mensah et al., 2024). The burden of disease 

in these communities is often exacerbated by inadequate infrastructure, which fails to mitigate the 

adverse effects of environmental pollutants (Hendryx & Luo, 2014) 

A key challenge in addressing the health risks associated with mining activities is the inadequate 

regulation and enforcement of environmental policies. While some countries have established 

stringent environmental protections, many developing nations struggle with weak governance, 

leading to unregulated small-scale mining operations that contribute significantly to environmental 

degradation (Entwistle et al., 2019; Metaragakusuma et al., 2023). In cases where regulations do 

exist, their implementation is often insufficient, as seen in illegal mining activities in Colombia, 

where high mercury emissions remain a persistent issue despite policy interventions (Cortés-

Ramírez et al., 2022; Prabawa et al., 2024). 

Another challenge is the persistent underestimation of the cumulative effects of mining-related 

pollution. Current research predominantly focuses on acute health impacts rather than long-term, 

multi-generational consequences of exposure to mining contaminants. For instance, while the 

effects of lead exposure on neurological development are well-documented, limited longitudinal 

studies exist to assess intergenerational health effects within mining-dependent communities 

(Long et al., 2015; Rice et al., 2022). Furthermore, most epidemiological studies fail to account for 

synergistic effects between multiple contaminants, which may lead to an underestimation of health 

risks (Mumba et al., 2023). 

The need for interdisciplinary research that bridges environmental science, public health, and 

socio-economic studies is evident. Existing literature highlights the necessity for collaborative 

https://journal.sinergi.or.id/index.php/jrkpk


Long Term Health Impacts of Mining Activities: Toward Community Based Environmental and 

Public Health Interventions 

Satria 

 

120 | Jurnal Riset Kualitatif dan Promosi Kesehatan       https://journal.sinergi.or.id/index.php/jrkpk 

approaches involving policymakers, researchers, and local communities to develop sustainable 

mining practices that prioritize health and environmental integrity (Camacho et al., 2016; Pei et al., 

2023). Recent studies advocate for the inclusion of community-based monitoring programs and 

improved health surveillance systems to mitigate mining-related health risks (Rind & Jones, 2015; 

Samuel-Nakamura et al., 2017). 

This review aims to synthesize current research on the long-term health effects of mining activities, 

with particular attention to heavy metal contamination, respiratory diseases, socio-economic 

disparities, and regulatory inefficiencies. It will assess epidemiological data from diverse 

geographical contexts to identify patterns and inconsistencies in reported health outcomes. 

Additionally, the review will explore the intersection between mining-related environmental 

pollution and broader public health policies to evaluate existing mitigation strategies and propose 

actionable recommendations. 

The geographical scope of this review spans multiple regions with varying mining intensities, 

including Sub-Saharan Africa, South America, and Southeast Asia, where the health impacts of 

mining are particularly pronounced. By examining cross-regional studies, this review seeks to 

identify global trends and localized challenges in mitigating mining-related health risks. Through 

this comprehensive analysis, the review aims to provide insights into sustainable policy frameworks 

that can reconcile economic development with environmental and public health considerations. 

 

METHOD 

This study employs a systematic review approach to examine the long-term health impacts of 

mining activities on surrounding communities. A comprehensive literature search was conducted 

across major academic databases, including PubMed, Scopus, and Google Scholar, focusing on 

studies published in the last ten years. The search strategy integrated a combination of predefined 

keywords and Boolean operators to enhance precision and comprehensiveness. Keywords 

included "health impact of mining," "heavy metal exposure," "mining-related diseases," "toxic 

pollutants," "mercury exposure," "environmental health in mining," and "artisanal mining health 

effects." Additionally, specific phrases such as "community health near mining operations," 

"respiratory health," "neurological effects," and "toxicological impact" were used to refine the 

search results. 

Selection criteria were established to include peer-reviewed studies, systematic reviews, and meta-

analyses that empirically or theoretically analyze the health consequences of mining activities. 

Eligible studies had to provide direct evidence of health impacts, examine exposure to heavy 

metals, or assess public health risks related to mining practices. Studies not published in English, 

lacking empirical evidence, or not peer-reviewed were excluded. The initial screening involved 

reviewing article titles and abstracts, followed by full text assessments to determine relevance and 

methodological rigor. 

To enhance reliability, a multi-stage screening process was employed. Four independent reviewers 

evaluated the studies to ensure alignment with inclusion criteria. Key themes were synthesized to 
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identify recurring patterns in how mining activities contribute to health risks. The findings offer 

insights into variations in exposure levels, health disparities across different populations, and the 

role of environmental and policy interventions in mitigating adverse health outcomes. 

Data extraction was performed using a standardized coding sheet to document study location, 

pollutant type, population characteristics, exposure metrics, and reported health outcomes. 

Thematic analysis was applied to synthesize findings across regions, with particular attention to 

recurring health issues such as respiratory conditions, neurological disorders, and gastrointestinal 

diseases. Where applicable, statistical trends and effect sizes reported in the original studies were 

summarized to highlight the magnitude of association between exposure and health risks. 

 

RESULT AND DISCUSSION 

The findings from this review clearly demonstrate that mining related pollutants contribute to a 

distinct set of health burdens, with a well documented cause and effect relationship in many 

contexts. Exposure to particulate matter and heavy metals such as lead, arsenic, and mercury has 

been directly linked to respiratory diseases, neurological impairments, and renal dysfunction. For 

example, communities residing near gold and coal mining operations report higher incidences of 

asthma, pneumoconiosis, and chronic bronchitis—largely attributed to prolonged inhalation of 

fine dust particles and airborne toxins (Mpanza et al., 2020; Camacho et al., 2016). Similarly, 

elevated mercury concentrations in river systems used for fishing and drinking have been 

associated with tremors, memory loss, and developmental delays in both adults and children 

(Hacon et al., 2020; Diringer et al., 2015). 

 

Heavy Metal Contamination and Its Health Effects 

Empirical evidence indicates a direct correlation between heavy metal contamination—such as 

lead (Pb), mercury (Hg), cadmium (Cd), and arsenic (As)—and adverse health outcomes in mining 

communities. Research in Ghana has demonstrated significantly elevated levels of heavy metals in 

mining-area water channels compared to non-mining areas, with direct links to endocrine 

dysfunction and other health issues (Obiri et al., 2016). Similarly, studies in Bombana, Indonesia, 

found that artisanal gold miners had higher mercury exposure, resulting in long-term health risks 

(Basri et al., 2017). These findings align with reports from South America, where populations 

consuming fish from contaminated water sources face increased risks of neurological disorders 

(Hacon et al., 2020a). 

Long-term heavy metal exposure varies across different geographic regions, with developing 

countries facing the highest risks. In Tanzania, studies show that pregnant women living near 

mining operations exhibit increased arsenic and mercury levels, leading to adverse birth outcomes, 

including premature births and low birth weight (Nyanza et al., 2020). In Peru, mercury 

contamination from small-scale gold mining has significantly impacted local populations relying 

on freshwater ecosystems for sustenance (Diringer et al., 2015). Infrastructure deficiencies in 

mining communities exacerbate these risks, as inadequate sanitation systems contribute to poor 
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public health outcomes (Dietler et al., 2021). Even in developed countries, heavy metal exposure 

remains a concern. Research in Chile has linked proximity to mining sites with higher rates of 

respiratory diseases in children (Herrera et al., 2016), while studies in Ghana have found excessive 

heavy metal concentrations in mining-area soil, raising concerns about long-term health impacts 

(Akoto et al., 2018). 

 

Water Contamination and Public Health 

Mining waste significantly degrades water quality, posing substantial risks to drinking water 

supplies and public health. High concentrations of toxic metals in mining runoff, particularly from 

gold and metal mining, contaminate local water bodies. Studies in the Amazon indicate 

dangerously high mercury levels in mining-adjacent rivers, affecting communities dependent on 

these sources for drinking water and agriculture (Meneses et al., 2022). Consumption of 

contaminated water is associated with gastrointestinal disorders, neurological impairment, and 

chronic diseases (Stefan et al., 2016). 

Research has shown that mining operations increase water toxicity, reducing clean water 

availability. A study in Brazil found that mercury-contaminated fish pose a dual risk, exposing 

populations not only through direct water consumption but also through their diet (Hacon et al., 

2020a). Across Southeast Asia and Africa, mining communities face similar risks, with reports of 

elevated levels of arsenic and lead in local drinking water (Camacho et al., 2016). Water quality 

assessments in Ghana have linked increased heavy metal levels with higher incidences of 

respiratory and gastrointestinal diseases (Armah et al., 2013). Analytical methods such as Water 

Quality Index (WQI) assessments are used to measure contamination levels, integrating pH, heavy 

metal concentrations, and microbial contaminants to evaluate overall water safety (Fadlallah et al., 

2020). 

Epidemiological studies corroborate these findings, showing that prolonged exposure to 

contaminated water results in higher rates of disease. Research in the United States has found a 

direct association between mining pollution and increased rates of waterborne illnesses (Samuel-

Nakamura et al., 2017). Geospatial risk assessments mapping contamination levels and population 

exposure highlight high-risk zones requiring immediate intervention (Lee et al., 2021). Statistical 

modeling approaches, including regression analyses, confirm that communities exposed to 

contaminated water face significantly higher health risks compared to control groups (Long et al., 

2015). Effective mitigation strategies involve stricter enforcement of environmental regulations 

and enhanced community engagement in water management efforts (Rice et al., 2022). 

 

Respiratory Diseases and Airborne Pollutants 

Mining dust is a major contributor to respiratory diseases in surrounding communities. Fine 

particulate matter (PM), including respirable silica and heavy metal dust, is associated with chronic 

lung conditions such as pneumoconiosis, bronchitis, and asthma (Mpanza et al., 2020). In coal 
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mining regions, proximity to mining operations correlates with increased respiratory symptoms 

and disease prevalence. 

Studies have identified key air pollution parameters contributing to mining-related health risks, 

including PM2.5 and PM10 concentrations, as well as the presence of arsenic, lead, and mercury 

in airborne dust (Rice et al., 2022). Research in Peru has demonstrated that elevated PM2.5 levels 

from mining operations correspond to higher respiratory disease incidence (Camacho et al., 2016). 

Further, studies in South Africa reveal that fine particulates not only affect lung health but also 

enter the bloodstream, increasing cardiovascular disease risks (Pei et al., 2023). 

Mitigation strategies include improved air quality monitoring and stricter dust control measures at 

mining sites. Enhanced regulatory frameworks have led to measurable improvements in some 

regions, such as reduced respiratory symptoms in communities implementing stringent air 

pollution controls (Christian et al., 2023). However, continued research and investment in 

innovative pollution reduction technologies remain crucial. 

 

Socioeconomic and Health Implications 

The socioeconomic impact of mining significantly influences community health outcomes. Mining 

contributes to economic growth but simultaneously exacerbates environmental and health risks. 

Artisanal mining in Ghana, for example, generates employment opportunities but also leads to 

severe environmental degradation and associated health hazards (Obiri et al., 2016). Economic 

benefits are often offset by increased pollution-related illnesses, leading to higher healthcare costs 

and reduced workforce productivity. 

Agricultural decline due to soil contamination is another major issue. In Ghana’s Obuasi region, 

mining-related heavy metal contamination has resulted in declining crop yields, jeopardizing food 

security and nutritional health (Akoto et al., 2018). Poor soil quality forces communities to rely on 

external food sources, which are often nutritionally inferior and costly (Malaj et al., 2014). 

Research highlights the broader implications of mining-related pollution, including increased 

prevalence of zoonotic diseases and infectious illnesses due to environmental degradation (Yeboah 

et al., 2024). The intersection of environmental and public health concerns underscores the need 

for integrated policy approaches addressing both economic and health-related challenges. 

Comparative studies reveal similar trends globally. In the Amazon, heavy metal contamination 

from mining affects child development, contributing to cognitive impairments and physical health 

challenges ((Basta et al., 2021; Rind & Jones, 2015). In Southeast Asia, declining agricultural 

productivity due to soil degradation forces economic dependency on mining, perpetuating health 

and environmental vulnerabilities (Rice et al., 2022). 
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Policy and Future Directions 

Addressing mining-related health risks requires a multifaceted approach integrating regulatory 

enforcement, technological innovation, and community engagement. Policy interventions must 

prioritize environmental restoration, improved health surveillance, and sustainable economic 

alternatives for mining-dependent communities (Liu et al., 2022). Strengthening global frameworks 

to regulate artisanal and small-scale mining practices is critical to mitigating health and 

environmental consequences. 

Ultimately, research underscores the urgent need for proactive, evidence-based policymaking to 

balance economic development with public health and environmental sustainability. Future studies 

should focus on longitudinal assessments of health impacts, interdisciplinary collaborations, and 

adaptive regulatory mechanisms to mitigate mining-related health risks effectively. 

 

Systemic Factors and Health Risks in Mining Communities 

Systemic factors, including environmental policies, economic considerations, and social structures, 

play a significant role in shaping the health outcomes of mining communities. Weak or ineffective 

environmental policies often contribute to severe environmental pollution, which in turn leads to 

substantial health challenges for local populations. Research has shown that inadequate 

infrastructure for water and sanitation in mining regions exacerbates waterborne diseases and other 

health risks (Dietler et al., 2021). Without proper sanitation infrastructure, access to clean water is 

severely limited, increasing the prevalence of preventable illnesses. 

From an economic standpoint, mining activities frequently drive local economic growth, but the 

financial benefits are rarely accompanied by parallel investments in public health and 

environmental protection. Studies indicate that while mining increases local income levels, 

healthcare investments often lag behind, leading to gaps in healthcare accessibility for mining-

dependent communities (Yeboah et al., 2024). This leaves these populations more vulnerable to 

pollution-related health impacts, as they lack the necessary resources to address emerging health 

issues effectively. 

Social determinants also play a crucial role in determining health outcomes. Research in South 

Africa has highlighted the strong association between social conditions, mental health, and overall 

health status in mining communities (Rice et al., 2022). The social stigma faced by exposed 

populations, including miners and those living near mining operations, can lead to a lack of social 

support and inadequate health interventions. Over time, this exacerbates mental health conditions 

such as anxiety and depression, compounding the physical health consequences of exposure to 

environmental toxins. 

 

Economic and Agricultural Disruptions 

The socioeconomic impacts of mining extend beyond direct health effects, significantly affecting 

agricultural productivity and food security. Contaminated soil from mining operations reduces 
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crop yields, leading to nutritional deficiencies in affected communities. Research has demonstrated 

that heavy metal contamination depletes soil quality, resulting in lower agricultural productivity 

and increased malnutrition risks, particularly among children and adolescents in mining areas 

(Mensah et al., 2024). This is particularly concerning in developing nations where food security is 

closely tied to local agricultural output. 

Beyond the nutritional implications, environmental pollution from mining increases vulnerability 

to infectious diseases. Studies have shown that mining-affected communities can become hotspots 

for the spread of infectious diseases, including tuberculosis and HIV, due to compromised 

immune health and poor living conditions (Dietler et al., 2021). These findings suggest that policy 

interventions must go beyond pollution reduction to incorporate health promotion and social 

welfare measures that address these broader concerns. 

Community-based approaches that encourage active participation in health planning and policy 

implementation have been suggested as a potential solution. Involving local populations in 

decision-making processes can improve trust and health outcomes. The use of mobile health 

(mHealth) technologies, as demonstrated in previous research, has shown promise in enhancing 

healthcare access and awareness, particularly in underserved mining communities (Kipo-Sunyehzi 

et al., 2019). Programs that focus on educating communities about environmental health risks and 

prevention strategies can empower populations to take proactive measures in safeguarding their 

well-being. 

 

Environmental Policy and Regulatory Challenges 

Environmental policies play a crucial role in mitigating health risks from mining-related pollution. 

However, the effectiveness of these policies depends on their implementation, local enforcement 

capacity, and the level of industry compliance. While many countries have enacted regulations to 

curb mining-related environmental degradation, enforcement remains inconsistent, particularly in 

developing nations where economic interests often take precedence over environmental 

considerations. 

Responsive environmental policies can significantly aid in monitoring and reducing heavy metal 

contamination from mining operations. Studies have found that mercury exposure from 

contaminated fish consumption presents serious health risks, highlighting the need for stricter 

regulatory oversight of mining waste disposal (Hacon et al., 2020a). However, economic incentives 

often undermine environmental regulations, leading to continued non-compliance and 

environmental degradation. 

The adequacy of infrastructure and financial resources also determines the success of 

environmental regulations. In countries with limited resources, weak enforcement mechanisms 

allow pollution to persist unchecked. Research in Ghana and Indonesia has highlighted how 

inadequate oversight of artisanal mining has led to sustained pollution and poor public health 

outcomes (Camacho et al., 2016). Conversely, in developed nations with stronger regulatory 

frameworks, measurable improvements in environmental quality and public health have been 
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observed (Rind & Jones, 2015). These contrasting scenarios emphasize the need for well-funded 

and well-monitored policy interventions to protect mining communities from severe health risks. 

Integrating environmental regulations with public health initiatives can create more effective risk 

mitigation strategies. Studies indicate that efforts to reduce heavy metal exposure must be 

accompanied by public health education campaigns and community outreach programs (Hacon et 

al., 2020b). Ensuring that local populations are informed about the risks and protective measures 

can enhance compliance with safety regulations and promote better health outcomes. 

 

Challenges in Small-Scale and Informal Mining 

A significant challenge in environmental governance arises in small-scale and informal mining 

operations, where regulatory oversight is minimal or nonexistent. Informal mining contributes 

significantly to local economies but poses serious environmental and health threats due to a lack 

of proper waste management and safety regulations. Research has shown that unregulated artisanal 

mining exacerbates pollution-related health risks, as miners and surrounding communities often 

lack awareness and protective measures against toxic exposure (Camacho et al., 2016). In such 

contexts, government intervention through education and technical assistance programs could 

help reduce exposure risks. 

Furthermore, the economic and social impact of mining cannot be separated from environmental 

governance. Mining communities often struggle with inadequate access to healthcare, education, 

and infrastructure, which exacerbates the adverse health effects of environmental contamination. 

Inclusive policies that address both economic development and environmental sustainability are 

essential for achieving long-term improvements in mining-related health outcomes (Rind & Jones, 

2015). 

 

Limitation 

This study has several limitations that should be considered. First, the reliance on secondary data 

sources may introduce biases due to variations in study methodologies and reporting standards. 

Additionally, the focus on existing literature means that certain regions or populations with limited 

research coverage may not be fully represented. Another limitation is the potential underestimation 

of long-term health effects, as many studies focus on short-term exposure rather than cumulative 

health impacts over decades. Future research should aim to fill these gaps through longitudinal 

studies and direct health assessments in affected communities. 

 

Implication 

The findings of this study underscore the urgent need for a holistic approach to addressing mining-

related health risks. Policymakers must prioritize environmental sustainability alongside economic 

growth to prevent long-term public health crises. Strengthening regulatory enforcement, investing 
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in environmental monitoring technologies, and expanding community-based health initiatives are 

essential steps toward mitigating health risks in mining regions. Future research should explore the 

effectiveness of integrated policy approaches that combine environmental protection, economic 

development, and public health interventions. Additionally, interdisciplinary collaborations 

between environmental scientists, public health experts, and policymakers are crucial in designing 

sustainable solutions that protect vulnerable communities from mining-related health hazards. 

 

CONCLUSION  

This study highlights the substantial health risks associated with long-term exposure to mining-

related pollution, particularly heavy metal contamination, water and air pollution, and their socio-

economic consequences. The findings demonstrate that communities near mining operations 

experience disproportionately high levels of respiratory diseases, neurological impairments, and 

compromised immune systems due to exposure to toxic pollutants. Furthermore, the economic 

benefits of mining often do not translate into improved healthcare infrastructure, leaving affected 

populations vulnerable to long-term health consequences. 

Urgent interventions are required to mitigate these health risks, including the implementation of 

stricter environmental regulations, investment in sustainable mining technologies, and community-

based monitoring programs. Strengthening policies that integrate environmental and public health 

considerations will be crucial in reducing exposure to contaminants and improving overall 

community well-being. Additionally, there is a pressing need for governments and industry 

stakeholders to allocate resources toward healthcare services in mining-affected areas, ensuring 

that impacted populations receive adequate medical attention and preventive care. 

Future research should focus on longitudinal studies assessing the cumulative health impacts of 

chronic exposure to mining pollutants, particularly in developing countries where regulatory 

enforcement remains weak. Comparative studies between different mining regions could further 

elucidate effective mitigation strategies. Addressing the gaps in literature through interdisciplinary 

collaborations will contribute to the development of more comprehensive policy frameworks that 

balance economic growth with environmental and public health sustainability. 
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