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4. Rationale:

Coffee consumption has recently received attention for a possible inverse association with the
risk of type 2 diabetes.[1] While the exact mechanism for this protective effect is unknown,
three possibilities have been suggested. The first is the increase in magnesium, high levels of
which have been shown to increase insulin sensitivity. However, the van Dam study was not
able to adjust for total dietary or serum magnesium. The second is the increase in caffeine, which
some studies have shown to also increase insulin sensitivity and to promote catecholamine
release. The third proposed mechanism is through increased chlorogenic acid, high levels of
which have also been shown to reduce glucose absorption and oxidative stress.

Tea consumption has been extensively studied for protective effects on cardiovascular outcomes,
with mixed results.[2] Fewer studies have examined tea and diabetes in humans, though there
have been several studies of the effect of tea and tea components in diabetic mice. Proposed
mechanisms for the observed beneficial effects of tea have included: decreased lipid peroxidation
due to green tea polyphenols[3] and the increase of lipid catabolism and subsequent reduction in
weight gain due to tea catechins[4]. Black tea has also been studied, with similar results.[5] One
study looking at tea catechins in humans found tea to have thermogenic properties, supporting
the weight mediated pathway.[6]

Sweetened drinks, including regular soda, punch and fruit juice, have been postulated to increase
weight leading to the possibility of increased diabetes risk, and soft drinks have been shown to
be cross-sectionally associated with obesity in US adults.[7]
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We proposal to study the associations between various beverage consumptions and the risk of
type 2 diabetes in the ARIC study, which provides a unique opportunity to further explore these
associations prospectively in a community-based setting.

5. Main Hypothesis/Study Questions:
We have three interrelated groups of study questions, paralleling the three beverage categories
outlined above:

Coffee: Coffee consumption levels assessed at baseline will be inversely associated with
incident type 2 diabetes over three follow-up visits even after adjustment for potential
confounders. We will specifically examine the effect of including dietary magnesium and other
sources of caffeine intakes on the association between coffee consumption and diabetes in
multivariate analysis.

Tea: Tea consumption levels assessed at baseline will be inversely associated with incident type
2 diabetes over three follow-up visits even after adjustment for potential confounders. We will
also examine the association between tea consumption and weight change (between baseline and
the visit prior to diabetes development).

Soft drinks, punch and fruit juices: Consumption levels at baseline will be positively associated
with incident diabetes over three follow-up visits. We will also examine the association between
soft drink consumption and weight change (between baseline and the visit prior to diabetes
development).

6. Data (variables, time window, source, inclusions/exclusions):

Individuals with prevalent type 2 diabetes, missing diabetes status at baseline, and missing
information on various beverage consumptions will be excluded from this analysis.

Exposure: Quantity of beverage consumption
Outcome: Incident type 2 after Visit 1

1. Fasting blood glucose > 126 mg/dL or

2. Uses insulin or oral hypoglycemic agents or
3. Reports physician diagnosed diabetes

Covariates: age, race, gender, education, physical activity indices, total energy intake, parental
history of diabetes, smoking, body-mass-index, diuretic use, anthropometric measures, baseline and
visit 4 fasting insulin, baseline cardiovascular risk factors, serum and dietary magnesium

Analysis: Time-to-event and/or person-years approach — Incidence rates by category of beverage
consumption will be calculated. Adjusted relative risks will be calculated using Cox proportional
hazards analysis. Generalized estimating equations will be used for time-dependent analysis.
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