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Magnesium (Mg) is an essential mineral found in several dietary sources, including
whole grains, green leafy vegetables, legumes, and nuts. Dietary Mg intakes for ~56% of
adults in the United States are below the Estimated Average Requirement (EAR). Mg
intakes below the EAR are especially prevalent among the poor, teenagers, the obese,
African Americans, and the elderly (1).

Mg is important for maintaining the integrity of DNA. Mg cations bind to DNA and
reduce the negative charge density, thereby stabilizing the structure of DNA (1). Mg is
also an essential cofactor for several enzyme systems involving DNA repair such as
nucleotide excision repair, base excision repair and mismatch repair (2). In primary
human cells in vitro, magnesium deficiency “leads to accelerated telomere shortening,
activation of cell-cycle arrest proteins, premature senescence, and mitochondrial DNA
damage” (1). Other studies found that Mg plays a role in protection against oxidative
stress and protection against inflammation (3, 4).

In humans, moderate Mg deficiency has been associated with age, hypertension, stroke,
osteoporosis, diabetes, and the metabolic syndrome (1). Several epidemiological studies
reported inverse associations of serum Mg with overall death (by 40%) and death from
cancer (50%) (5). Case-control and cohort studies have also found inverse associations of
dietary magnesium intake with colorectal (6,7,9,10) and lung (2) cancers. Additionally,
serum Mg has also been inversely related to breast (11) and prostate cancers (12). Two
studies also reported inverse associations of Mg/Ca (calcium) ratio with colorectal
adenoma and prostate cancers (for dietary and serum Mg, respectively) (6, 12), since Ca
and Mg levels in the body are jointly regulated through a negative feedback system, and
through competition for intestinal absorption and renal reabsorption (6, 12, 13).

Thus, only few studies examined associations of Mg with prostate, lung, and breast
cancer, and all of them were case-control studies. Although several studies investigated
associations between Mg and colorectal cancer in case-control and cohort studies, all but
one of them examined only dietary intake, which usually doesn’t account for Mg from
drinking water. Thus, our goal is to conduct a comprehensive analysis by investigating
the association of serum and dietary Mg with cancer incidence (total, breast, colorectal,
prostate, and lung), as well as the associations of Mg/Ca ratio with these outcomes.



5. Main Hypothesis/Study Questions:

e Examine associations of serum Mg and dietary Mg intake with the risk of total
and specific cancers: breast, colorectal, prostate, lung cancers after adjusting
for serum Ca and Ca intake, respectively.

e Evaluate whether BMI and smoking modify each of the associations between
Mg and cancer

e If power allows, examine whether or not the CRP at Visit 4 modifies
association of Mg with cancer.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

Study design: Prospective cohort study

Inclusion/Exclusion: inclusion: all ARIC visit 1 participants free of cancer; exclusion:
those who did not give consent to participate in cancer studies, participants with missing
serum Mg and dietary Mg data at Visit 1 in the relevant analyses. In the dietary analysis,
only those with extreme caloric intakes or low-quality dietary data.

Independent variables: Magnesium from diet and serum

Dietary Mg intake (from Visit 1 and Visit 3) was computed by multiplying the Mg
content of the specified serving of each food item by the frequency of its daily
consumption and summing over all items.

Serum Mg was measured at Visit 1 and Visit 2.

Dependent Variable: Overall and site-specific cancer incidence through 2006.

Other variables of interest: age, race, sex, study site, education, BMI, WHR, smoking
status, pack-years of smoking, alcohol consumption, physical activity, diabetes, kidney
disease, white blood cell count, fibrinogen, use of diuretics, use of other antihypertensive
meds, serum calcium, potassium, creatinine , HDL, LDL, total energy, dietary potassium,
calcium, fiber, protein, caffeine, and polyunsaturated to saturated fat ratio. Use of post-
menopausal hormones (current/former/never use), parity and age at first birth for women.

Analysis plan: We will use a proportional hazards model to estimate the multivariate
adjusted risk of each cancer in relation to dietary and serum Mg. Serum and dietary Mg
will be modeled as quartiles and as continuous variables.

We will use average Mg dietary intake for those people who participated at Visit 1 and
Visit 3 and were censored after Visit 3 (Visit 1 and Visit 2 data will be used for the
analysis of serum Mg). If people were censored before Visit 3 or did not have Mg data
for Visit 3 (Visit 2 for serum Mg), data for Mg at Visit 1 will be used. Follow-up will
start at Visit 1 for all the participants.



The following models will be used to analyze the associations of Ma with cancers:
Model 1: adjusted for age, gender, race, and ARIC study site

Model 2a for serum Mg: Model 1 additionally adjusted for BMI, smoking status, pack-
years of smoking, drinking status, education level, diabetes, kidney disease, use of
diuretics and other antihypertensive meds, as well as HDL-c, LDL-c, serum calcium,
potassium, serum creatinine, and markers of inflammation (i.e., fibrinogen, white blood
cell count, and, in additional analysis, CRP at visit 4)

Model 2b for dietary Mg: Model 1 additionally adjusted for BMI, smoking status, pack-
years of smoking, drinking status, education level, diabetes, kidney disease, use of
diuretics and other antihypertensive meds, as well as total energy intake, dietary calcium,
potassium, fiber, protein, caffeine, and polyunsaturated to saturated fat ratio.

For women, use of post-menopausal hormones (current/former/never use) will be also
considered as an additional confounder in Model 2 (a and b), as well as parity and age at
first birth in the breast cancer analysis.
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