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ABSTRACT.   
Urinary metals were characterized in 57 male 
residents of a small-scale gold mining community 
in Ghana. Chromium and arsenic exceeded health 
guideline values for 52% and 34%, respectively, of 
all participants. About 10–40% of the participants 
had urinary levels of aluminum, copper, 
manganese, nickel, selenium, and zinc that fell 
outside the U.S. reference range. Exposures 
appear ubiquitous across the community as none 
of the elements were associated with occupation, 
age, and diet.  
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Health concerns in small-scale gold 
mining (SSGM) communities 

• Dust, noise, lack of protective gear, mercury 
vapor 

Exposure to toxic elements? 

Miners  
Non-miners 
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Exposure to toxic elements in SSGM 

• SSGM in Brazil: blood Pb of 57% > CDC 
guideline (10 μg/dL)   

• SSGM in Nigeria: all children > CDC guideline   

• SSGM in Ghana: Urinary As – elevated 
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Objectives 

• to characterize exposures to several elements 
(Al, As, Cd, Co, Cr, Cu, Mn, Ni, Pb, Se, Zn) in the 
urine of male residents of a small-scale gold 
mining community. 

 
• Association with occupation, diet, health, and 

lifestyle? 

5 



Participants and samples 

• Summer 2009 

• a mining community in the Talensi-Nabdam 
District in the Upper East region of Ghana.  

• 57 males (self-selection) 

• 20-50 ml urine (-20 ℃)  
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Metals analysis 

• Al, As, Cd, Co, Cr, Cu, Mn, Ni, Pb, Se, Zn 

• ICP-MS 

• Quality control: INSPQ; QMEQAS09 urine (ref) 

• Analytical detection limit:  3 SD of blank  

7 



Reference range for urinary elements 

• non-exposed U.S. populations (Paschal 
etal.,1998; Komaromy-Hiller etal.,2000). 

 

10% 

95% 

90% 

2.5% 2.5% 
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Elements that exceeded US ref range 

• Cr (100%); 34% >30μg/g Cr (protect workers) 

• As (87%); 52% >100 μg/L (health concern) 
• Zn (40%) 

• Al, Cu, Mn, Ni (10-20%) 

 

• Se (38%) < US ref range 
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Association with individual 
characteristics 

• Age 

• Number of years worked 

• Education level 

• Freq fish consumption 

• Occupational groups (miners, non-miners) 

  → NO 
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47.4% 

%variation explained =68.2%  
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Discussion 

Mercury exposure in the target region (Paruchuri et al., 2010) :  
 5%: high level of U_Hg >50μg/L (WHO guideline） 
             The highest levels in the mining sector 
  (←→ findings of the current study) 
 
 
 
 
 
 
 
 
 
 

Regional ecosystem 
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Discussion 

Elevated U_Al  
 ～self reported neurological and visual problems? 
Low U_Se   
 ～mercury toxicity↑ ？  
Elevated As and Cr  
 ～carcinogens (ATSDR, 2007, 2008); different toxicity by   
chemical forms 
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Discussion 

SSGM communities 
 
 

Hg exposure: preventable by 
occupational and environmental 
routes 
 
The other elements: methods for 
prevention unknown 

Action for 100 million people depends on SSGM 
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