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Introduction

Heavy metal toxicity is a well studied topic within
medicine and academia

Research in Syracuse measured metabolites both
targeted and untargeted, blood levels of mercury,
cadmium and lead, demographic information and
various health markers from children at Upstate
Medical Center from 2013 to 2017. The set consisted
of about 298 patients

Using binary logistic regression and linear
regression, various attributes were assessed for
correlation with heavy metals

The end goal of the project was to test correlation
between gender, race and other attributes with
presence of Lead, Cadmium or Mercury in blood

Background

Wealth of knowledge and research already exists
looking at heavy metal correlation and linking
disease to heavy metal exposure

Literature was reviewed to see if there was anything
novel our analysis could tell us

Using correlation to identify at risk populations was
considered from an article on the CDC website

High Blood pressure in post-menopausal women
with low exposure to lead was considered in
conjunction with an article outlining the effects of
heart failure related to hypertension.

This very brief review identified at least one possibly
higher risk population (postmenopausal women) and
gave some precedent that going over similar
markers for different populations could yield
different correlations and outcomes with heavy
metals.

In our project we want to see that for these children
if there is any correlation with heavy metals on
measures that might be overlooked

Project Design

Initial dataset included 298 rows of data with over 600
attributes per subject

Attributes were excluded down to 41 key attributes

Main variables analyzed included lead, mercury and
cadmium levels, gender, race, and several others. The
full data dictionary is available in the project final
report

IBM’s SPSS analysis tool was used to do binary logistic
regression and linear regression. Both used a
significance value of p = 0.05

A binary regression was done using gender as the
dependent variable with two versions run, one with
variables being considered independent of each other
and one with variables being considered together.

Race was then used as the dependent variable in the
same analysis that was done using gender

Ibuprophen, asperin and vitamins were also used as the

dependent variable in a binary logistic regression, but
only measured against the three heavy metals
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Results

Please see the output pictures from SPSS to the right
for a sample of the analysis results. All tables of
analysis results are available in the final report
document. Some were omitted here to save space

Gender was not correlated with any of the heavy
metals

Race was correlated with lead when considering
attributes separately and was correlated with
cadmium when considering attributes together

Aspirin, ibuprofen and vitamins were not found to
have any significant correlations with heavy metal
levels in blood

The model for socioeconomic score was found to be
predictive of lead levels although the model did not
have high enough significance to be considered
although it was close (p = 0.089)
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Future Plans

Further analysis of targeted and untargeted
metabolites could bear fruit

Looking at certain groups of attributes together
could be interesting. Considering metabolites, heavy
metals, and health markers together to see where
there is any limiting going on would be of special
interest. Finding evidence of various metabolites
regulating or influencing toxicity could prove to be
novel information
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