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• Toxic metal exposure has been associated 
with peripheral artery disease (PAD) and 
diabetes among American Indian (AI) 
communities in the Strong Heart Study. 

• The most advanced stage of PAD is critical 
limb ischemia (CLI) of the lower limbs, and 
its poor long-term prognosis can require 
amputation in severe cases. 

• PAD rates among AIs are significantly 
higher than among other populations. 

DESCRIPTION OF 
ORGANIZATION

• The Strong Heart Study (SHS) is a 
community-based participatory cohort study. 

• According to its website, there were three 
components to the study: 

• “The first was a survey to determine 
cardiovascular disease mortality rates 
from 1984 to 1994 among tribal 
members aged 35-74 years of age 
residing in the 3 study areas (the 
community mortality study).

• The second was the clinical examination 
of 4,500 eligible tribal members.

• The third component is the morbidity 
and mortality (M&M) surveillance of 
these 4,500 participants."

TABLES AND FIGURES METHODS

• We included 2,723 participants from 13 AI communities who were 
examined at baseline at three centers between 1989 and 1991. 

• Among this group, there were 35 participants with amputations related to 
PAD and/or diabetes. 

• We used logistic regression models comparing the prevalence of 
amputation with tertile urinary metal levels in the Strong Heart Study 
population. 

• Higher urinary zinc levels are associated with significant 
increased odds of amputation. 

• Other metals such as arsenic, cadmium, and tungsten showed 
non-significant increased odds of amputation. 

DISCUSSION
• The strong association between zinc levels and amputation status, which 

was robust to various model specifications, might involve diabetes, which 
was also consistently associated with elevated odds of amputation. 

• Because insulin secretion requires zinc, excess urinary zinc levels could 
reflect metabolic irregularities from more severe diabetes, which in turn 
would elevate odds of amputation.
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Research Question: What is the association between toxic metal exposure and amputation status among American Indian communities in the Strong Heart Study?

Table 2. OR (95%CI) of Amputation by Participant Characteristics

Figure 1. OR(95CI) of amputation by metal biomarkers distribution


