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Abstract
Illegal mining, commonly referred to as "galamsey", in Ghana, is a growing public health threat. Beyond its well-documented environmental destruction, galamsey activities expose communities to toxic heavy metals, including mercury, arsenic, cadmium, and cyanide, which contaminate water sources, soils, and food chains. This exposure leads to a range of acute and chronic health problems, including neurological disorders, respiratory diseases, cancers, and congenital anomalies. The resultant environmental degradation further exacerbates waterborne and vector-borne diseases, food insecurity, and mental health distress. Despite these far-reaching consequences, healthcare and public health interventions remain inadequate in affected regions. This commentary synthesizes recent research on the health impacts of illegal mining in Ghana, elucidates the underlying mechanisms of toxicity, and calls for urgent multi-sectoral action to improve healthcare delivery, expand community-based environmental surveillance, and strengthen educational initiatives to curb galamsey's devastating health toll.

 


INTRODUCTION

Illegal mining, or galamsey as it is widely known in Ghana, has evolved from merely an environmental issue to a pressing public health crisis1,2. The term galamsey is coined from the local nomenclature 'gather them and sell' and denotes the illegal means of extracting Ghana's mineral wealth3. It directly affects the local people and countless communities that depend on the land and water bodies for their survival, as well as Ghana in general. While galamsey has become a lifeline for many, offering immediate financial relief, its consequences are devastating and far-reaching. The health impacts of this practice are severe, affecting present and future generations. This commentary highlights the profound health risks tied to galamsey and proposes actionable strategies for immediate action to address this public health emergency.
The beauty of Ghana's rivers and streams, once central to community life, is now marred by the contamination caused by galamsey.4 Toxic chemicals such as mercury, cyanide, arsenic, and cadmium, routinely used by illegal miners, are dumped directly into water bodies that serve as critical sources of drinking water for local inhabitants and irrigation 5. For many families who live along these rivers, their daily reliance on this water becomes a health hazard, exposing them to dangerous toxins6 that can lead to lifelong disabilities and illnesses. These activities also lead to widespread deforestation, soil degradation, and the destruction of arable land, thereby compounding food insecurity in communities that rely on agriculture and in Ghana overall. Beyond environmental harm, galamsey has profound public health impacts. Communities exposed to polluted water and air face increased risks of chronic illnesses, congenital disabilities, and reduced life expectancy 7. Exposure to polluted water and air increases one's risk of these outcomes through well‐established biological mechanisms8. When heavy metals enter the body, whether through the ingestion of contaminated water or inhalation of polluted air, they tend to bioaccumulate and interfere with critical cellular processes. Mercury, for instance, disrupts neurological function and can lead to cognitive deficits and motor dysfunction, while arsenic is linked with skin lesions and a range of internal cancers 9. Particulate matter and chemical fumes from mining operations can also provoke chronic respiratory and cardiovascular diseases.
This commentary highlights the urgent need to address the health and environmental effects of galamsey. By examining the health impacts of galamsey, this work aims to contribute to the growing call for comprehensive solutions to one of Ghana's most pressing challenges.



Effects of exposure to toxins that are deleterious to health
Mercury is derived from the Latin word hydrargyrum, a metal resembling liquid silver, and is characterized as a highly malleable liquid at standard temperature and pressure 10. Both organic and inorganic forms of mercury exposure are observed in mining communities. 11 They are mainly inhaled by illegal miners when they burn mercury amalgam while extracting gold. 12 Organic mercury, especially methylmercury (MeHg), is frequently present in tainted seafood and builds up in the body through eating13. Mercury exposure, particularly from methylmercury, has a severe impact on the central nervous system (CNS) and neurological function. Methylmercury readily crosses the blood-brain barrier, accumulating in neural tissues and converting to inorganic mercury, which can lead to prolonged toxicity. 14 This disruption affects neurotransmitter function by inhibiting choline acetyltransferase and catechol-O-methyltransferase, contributing to hypertension and tachycardia due to acetylcholine deficiency15. Mercury toxicity also impairs synaptic transmission, alters membrane integrity, and interferes with neuronal development, leading to cognitive deficits, motor dysfunction, and developmental delays, particularly in children and fetuses16. Chronic exposure has been associated with tremors, memory loss, mood disorders, and, in severe cases, neurodegenerative diseases8. 

Cyanide is a chemical commonly used in galamsey operations to extract gold from ore, posing significant health risks if not handled or disposed of properly. Illegal miners frequently come into direct contact with this hazardous substance, leading to various harmful health effects. Early symptoms of cyanide exposure include headaches, dizziness, nausea, and vomiting, which may appear mild but indicate more serious physiological distress. As exposure continues, individuals may experience respiratory problems, confusion, and disorientation, potentially resulting in loss of consciousness and, in extreme cases, death17. Cyanide poisoning impairs the body's ability to produce adenosine triphosphate (ATP), a crucial compound for cellular energy production, by binding to cytochrome C oxidase in the mitochondrial electron transport chain. This enzyme is critical for transferring electrons to oxygen, a step that drives the production of ATP through oxidative phosphorylation. When cyanide binds to cytochrome C oxidase, it effectively halts this process, leading to a rapid depletion of ATP. Without ATP, cells cannot maintain essential functions, resulting in widespread organ failure and rapid physiological collapse8,17.
Timely administration of cyanide antidotes, such as sodium thiosulfate or hydroxocobalamin, can effectively counteract cyanide poisoning. However, rapid intervention is crucial, as delays significantly decrease the chances of survival 18. Unfortunately, the remote nature of galamsey operations means that access to medical treatment is limited. Without adequate healthcare services, illegal miners suffering from cyanide poisoning often succumb to its deadly effects. 

Arsenic poses significant health risks associated with exposure in areas where galamsey activities are prevalent. This toxic heavy metal can enter the body through the skin, contaminated food or water, and inhaled dust or fumes. In Tarkwa, urine samples were collected from both galamsey and non-galamsey workers. The findings revealed that galamsey workers had higher urinary arsenic levels than their non-galamsey counterparts, supporting the notion that occupational exposure in galamsey environments increases the risk of arsenic contamination. 19 Arsenite, a form of arsenic, stimulates the production of harmful molecules known as reactive oxygen species (ROS), including superoxides and hydrogen peroxide, by activating NADPH oxidase in blood vessel cells. This process fosters inflammation and facilitates the attachment and movement of immune cells (monocytes) through blood vessel walls, contributing to atherosclerosis 20. Numerous cancers and cardiovascular conditions, such as hypertension, ventricular arrhythmias, heart illnesses, and atherosclerosis, are brought on by prolonged exposure to inorganic arsenic21. At Odumasi, a mining community in Ghana, the cancer health risk from exposure to 0.048 mg/L of arsenic from borehole water by a resident adult is 3.7 × 10−2 (central tendency exposure (CTE)) and 5.6 × 10−2 (reasonable maximum exposure (RME)), whilst in the case of children in that area, the cancer health risk is 4.7 × 10−2 (CTE) and 6.7 × 10−2 (RME), respectively. This means that approximately between four and six resident adults out of every 100 resident adults from the area are likely to suffer from cancer-related diseases, whilst approximately five to seven out of every 100 resident children are likely to suffer from cancer-related diseases22.

Cadmium is a heavy metal found in various environmental settings, with mining activities being one potential source of exposure. A study in the Talensi District, Upper East Region, examining cadmium exposure among small-scale artisanal miners found higher cadmium levels among small-scale mine workers 23. Exposure to cadmium can cause various physiological effects, particularly in the kidneys and bones24. Long-term exposure to cadmium, typically from inhalation or consumption of contaminated water and food, can cause kidney damage and malfunction 25. Cadmium also negatively impacts the cardiovascular system, raising the risk of hypertension, atherosclerosis, and cardiovascular disease26.

The impact of galamsey on aquatic life
Illegal mining activities significantly disrupt aquatic ecosystems, particularly in rivers and streams. Dredging and the use of toxic chemicals destabilize riverbeds, reduce water quality, and harm biodiversity27. Major and minor rivers and waterfalls in Ghana are all contaminated28. Harmful chemicals in the galamsey process can lead to runoff that enters waterbodies, poisoning fish and other aquatic organisms. This reduces reproduction rates and alters food chains, leading to long-term ecological imbalances4.
Additionally, sedimentation from galamsey activities reduces water's oxygen levels, further threatening aquatic life. This affects aquatic life's biodiversity and can have ramifications for human health if contaminated seafood is consumed29. Degradation of terrestrial and marine ecosystems reduces biodiversity, affecting the balance of ecosystems and leading to declines in fish populations and other species.

Occupational hazards and the illegal miners' struggles
Illegal miners, particularly young men, are exposed to a range of physical, chemical, and biological hazards30. They work in dangerous, unsafe conditions, with no protective gear, risking fatal accidents in unstable mining tunnels. The collapse of makeshift tunnels, accidents with rudimentary mining tools, and landslides are common causes of injury and death among galamsey workers. These unsafe working conditions are exacerbated by the lack of protective gear and training, leading to high injury rates within mining communities 31.
In addition to physical injuries, illegal miners are exposed to harmful chemicals such as silica dust, which can cause silicosis, a chronic lung disease32. Respiratory diseases such as tuberculosis (TB) and silicosis are more prevalent in mining communities due to prolonged exposure to dust and poor living conditions8,33. Tuberculosis spreads rapidly in the overcrowded settlements around illegal mining sites, where healthcare facilities are often inadequate34.

Waterborne and vector-borne diseases
The environmental disruption caused by galamsey activities has also contributed to Ghana's resurgence of waterborne and vector-borne diseases. River pollution and the destruction of forested areas have created stagnant pools of water35, which are breeding grounds for mosquitoes. This has led to increased incidences of malaria, especially in children under five in mining communities 36. Additionally, using contaminated water for drinking and domestic purposes has resulted in outbreaks of waterborne diseases such as cholera, typhoid, and diarrhea37. Studies conducted in mining-affected regions of Ghana have reported significantly higher rates of malaria, schistosomiasis, and other parasitic infections. The loss of agricultural land due to mining activities 38 has forced many households to rely on unhealthy food sources39, exacerbating malnutrition and weakening the immune systems of children and adults, making them more susceptible to diseases40.

Congenital anomalies and long-term impacts on children
One of the most devastating consequences of galamsey is the impact on children born in communities affected by illegal mining operations. There have been recently reported cases of congenital anomalies, particularly neurological and developmental disorders, among children exposed to mercury and other toxic chemicals used in galamsey operations in affected communities33. These children face lifelong challenges, with many requiring extensive and lifelong medical care, further straining already limited healthcare resources41. These conditions impose significant financial burdens on families who face high healthcare costs for diagnosis, treatment, and ongoing care, often unavailable in rural areas. Caregivers, typically parents, are forced to reduce or quit work to provide constant attention, resulting in loss of income and worsening poverty.
Additionally, some families experience social stigma, leading to isolation and reduced community support. The cumulative effect of these challenges deprives families of financial stability, limits educational opportunities for children, and perpetuates cycles of hardship and poverty in mining communities42. The long-term impact on the country's future workforce and economic development cannot be overstated. These children represent the next generation of Ghanaians whose potential is being undermined by environmental hazards.

Mental health and social distress
Beyond the physical health risks, illegal mining has led to psychological and social stress among indigenous people. Communities affected by galamsey often experience displacement, loss of livelihood, and disruption of social structures. The influx of miners, including those from neighboring countries, coupled with collaborators, has also led to tensions and conflicts over land and resources43. Women and children are disproportionately affected, with reports of increased child labor and school dropouts, as some children engage in these activities to get some money instead of going to school44. Some women also engage in these activities to support their households, leading to poor parental care and guidance as they are mostly absent from home 45. The psychological toll of living in a galamsey-affected community cannot be overstated. The uncertainty of health risks, combined with the economic instability caused by environmental degradation, has led to rising cases of depression, anxiety, and stress-related disorders in these regions 46. The absence of mental health services further compounds the problem, leaving affected individuals without adequate support.

A call for urgent action
There is a need to improve healthcare infrastructure in mining communities. Mobile health clinics and community health nurses can be deployed to provide essential healthcare services, vaccination programs, and disease surveillance. 
The primary treatment for heavy metal poisoning is chelation therapy, which involves administering agents such as dimercaptosuccinic acid (DMSA) or 2,3-dimercaptopropanesulfonic acid (DMPS) for mercury poisoning and dimercaprol (BAL) or DMSA for arsenic poisoning47. These chelators bind to the metal ions, forming complexes that can be excreted from the body, thereby reducing the toxin load and mitigating symptoms 48. Supportive measures such as hydration, nutritional supplementation, and symptom-specific care are also integral to managing these conditions. Despite the availability of effective treatment modalities, implementing them in communities remains challenging. Remote locations, inadequate healthcare infrastructure, and a shortage of trained medical personnel complicate timely diagnosis and administration of chelation therapy. 
Additionally, the cost and supply-chain issues surrounding chelating agents further hinder broad access to these life-saving treatments. In response, public health initiatives that expand community healthcare infrastructure and establish community-based screening programs should be implemented to identify and treat mercury and arsenic poisoning cases early. These integrated interventions aim to provide immediate care and reduce further exposure through community education and enhanced environmental practices.
Health education campaigns should also be conducted to raise awareness about the dangers of galamsey and promote safer mining practices.
Finally, mental health services should be integrated into primary healthcare, especially in mining communities. Psychosocial support programs can help community members cope with the stress and trauma associated with environmental degradation, loss of livelihood, and displacement.


Conclusion
The consequences of galamsey on the health and well-being of Ghana's population are profound and cannot be overstated. The damage impacts not only the environment but also the very future of the country, as children born into affected communities face developmental challenges and life-threatening health conditions. If we fail to act now, these losses will mark Ghana's future. Ghana's future depends on our unwavering commitment to eradicate this menace from our society.
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