ARIC Manuscript Proposal # 1125

PC Reviewed: _12/20/05 Status: Priority:
SC Reviewed: Status: Priority:

l.a. Full Title: Diabetes, obesity and insulin resistance as risk factors for incident
hospitalized heart failure: The Atherosclerosis Risk in Communities (ARIC) Study

b. Abbreviated Title (Length 26 characters): Obesity, DM, IR & Hrt Failure

2. Writing Group:
Writing group members:
Laura Loehr, Wayne Rosamond, Annie McNeill, Patricia Chang, Aaron Folsom, Lloyd

Chambless, Gerardo Heiss

I, the first author, confirm that all the coauthors have given their approval for this
manuscript proposal. _LL [please confirm with your initials electronically or in

writing]

First author:

Address:

Laura Loehr, MD MS

Cardiovascular Diseases Program, Bank of America Center, Suite 306

137 E. Franklin Street, Chapel Hill, NC 27514-3628

Phone: 919-966-8491 Fax: 919-966-9800
E-mail: lloehr@email.unc.edu

Corresponding/senior author (if different from first author correspondence will
be sent to both the first author & the corresponding author):

Address:

Wayne Rosamond, PhD

Cardiovascular Diseases Program, Bank of America Center, Suite 306

137 E. Franklin Street,

Chapel Hill, NC 27514-3628

Phone: 919-962-3230 Fax: 919-966-9800

E-mail: Wayne_rosamond@unc.edu

3.  Timeline:
Analysis to begin immediately, first draft by July, 2006



Rationale:

Heart failure is responsible for more hospitalizations than any other condition in those
65 and older. The temporal trend of heart failure (HF) indicates a steadily increasing
population burden [1]. In addition, obesity and its associated conditions are rapidly
increasing. Obesity and overweight as measured by BMI have been identified as risk
factors for heart failure from the Framingham Heart Study and other studies [2, 3].
Framingham created a HF risk estimation formulas in which BMI was only included in
the equation for women and not men [4]. Further support for the association of obesity
with HF comes from echocardiographic studies in which obesity is an even stronger
predictor of left ventricular mass, a known HF predictor, than hypertension [5]. BMI is
the only ponderosity metric to date to be assessed as a HF risk factor in a large population
based study; The importance of measures of central adiposity (such as waist
circumference and waist-hip ratio) as compared to BMI has yet to be studied.

Type 2 diabetes, and even poor glycemic control amongst diabetics, is an established
risk factor for HF [6, 7]. Diabetes is known to cause microvascular disease and has been
theorized as one the processes by which it causes HF. Retinopathy, a microvascular
disease, was found an independent predictor of heart failure in the Artherosclerosis Risk
in Communities (ARIC) study [8]. Also, insulin resistance, a pre-diabetic state, was
found to be predictive of HF and this relationship persisted even after adjustment for
overt diabetes [9]. This finding, however, was from a selective cohort of elderly Swedish
men and potentially not generalizable to other populations. Waist circumference and
waist hip ratio are more highly correlated with insulin resistance than BMI.

The Artherosclerosis Risk in Communities (ARIC) study is a well-characterized
biracial population-based cohort with 13 years of follow-up to date for incident
hospitalized heart failure. This cohort is an excellent resource to explore the relationship
between obesity, diabetes mellitus and insulin resistance as risk factors for the
development of incident hospitalized heart failure. Many of the population-based studies
to date have been in predominately white communities, whereas the ARIC cohort will
allow potentially important insights into race and gender-specific associations.
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5.  Main Hypothesis/Study Questions:

a). Each of BMI, waist circumference and waist/hip ratio will be independently
predictive of incident hospitalized heart failure, overall and across all race and gender
groups. Waist/hip ratio will be a better predictor of incident hospitalized heart failure
than BMI and waist circumference.

b). Diabetes and insulin resistance will be independently predictive of incident
hospitalized heart failure, overall and across all race and gender groups. Interaction by
race or sex will be explored using interaction terms in multivariate PH modeling.

c). These associations will be stronger in the post-Ml related HF group than in the non-
MI related HF group.

d). Obesity and insulin resistance are synergistic in their association with HF.
Interaction by obesity and insulin resistance will be explored using interaction terms in a
Cox PH model.

e) Methods for indirectly measuring insulin resistance (HOMA, QUICKI, McCauley
index, insulin-to-glucose ratio, etc) will be compared as to their ability to predict HF. —

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

Exclusions:

Participants with prevalent heart failure at baseline, as defined by self-report use of heart
failure medication (“yes” to the following visit 1 question: “Were any of the medications
you took during the last two weeks for heart failure?) will be excluded (N= 131).

Other exclusions:

Subjects not black or white

Black subjects from Minnesota (so few)

Fasting state (people use either >=8)

Missing baseline data on any key variables

For the IR analysis those with diabetes at baseline will be excluded

Data to be used are as follows:

Variables: From visit 1 — self-report use of HF medication, diabetes, measures of obesity
(BMI, WC, WHR), hypertension, prevalent CHD, smoking, age, education, ecg variables,
insulin, creatnine, glucose, race, and gender.

Anthropometric measures from visits 2-4.



Hospital discharge diagnosis codes and dates for heart failure from cohort eligibility
forms (CEL), and death from HF as indicated by codes from death certificates and date of
death. Through most recent year available.

MiI-related HF to be defined by the occurrence of an M, silent MI or procedure before
the hospitalization for HF. Currently available as “in_02sp” (MI/FATCHD/SMI
Procedure) and “futimea” (follow-up time for in_sp) from the events file for follow-up
time through 2002. This will then be combined with those that have had previous CHD
at baseline.
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There is no overlap for the first three proposals. Echocardiographic characteristic are
related to HF but are not symptomatic HF, and retinal microvascular abnormalities are
associated with diabetes and insulin resistance, but are not actual measures of insulin
resistance. For the final proposal, #927, the first and senior authors are the same as for


http://www.cscc.unc.edu/ARIC/search.php

this proposal. Proposal #927 will include the univariate relationship of obesity and
diabetes with HF, but there will not be any multivariable modeling to further define this
association.
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