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3. Timeline:
Analysis and manuscript to be completed over the next 3 months.

4. Rationale:

One of the most important processes underlying development of frailty and disability with
aging is a decline in mass and strength of skeletal muscle that leads to decrements in
functional abilities and alterations in metabolic profiles of older adults. Heritability



studies have demonstrated that maximum isometric grip strength is moderately heritable
in older adults, with estimates of heritability ranging from 0.22 to 0.65 [1-4]. This study is
designed to characterize genetic loci that may contribute to variation in muscle strength
in mid- to late-life individuals. ldentification of gene variants that modulate muscle
strength as one ages can be of use in ultimate prevention and treatment strategies of
disability and frailty.

5.  Main Hypothesis/Study Questions:

Variability in muscle strength seen among older adults may due to genetic variation in
their inherited DNA sequence and resultant variation in protein expression and/or
function. We hypothesize that a genome-wide scan results meta-analyzed across
several large-scale cohorts will characterize novel genetic loci associated with maximal
grip strength.

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).

Caucasian participants from ARIC with visit 5 grip strength measures will be used in this
analysis. The primary outcome in this study will be maximal grip strength over all trials
taken from either hand. Covariates of interest for these analyses include age, sex,
height, weight, and clinic site.

This analysis is cross-sectional, using maximal grip strength measurement at visit 5 as
the primary outcome. Both genotyped and imputed genome-wide scan data from
Caucasian ARIC patrticipants will be employed as exposures of interest. The association
between genetic variants and grip strength will be tested using multiple linear regression.
All models with be adjusted for age, sex, height, weight, study site and principal
components (to correct for population stratification).

Genetic exposures will be tested via an additive genetic model. Results generated
separately in ARIC and the other 14 participating cohorts (CHS, FHS, AGES,
INCHIANTI, HABC, HRS, SOFT, MrOS, LBC1921, LBC1936, Rush Aging and Memory
Study, TASCOG, Twins UK and SHIP) will be meta-analyzed using a fixed effects model
of beta estimates and standard errors from each cohort. A threshold of p<5x10°® will be
used to determine genome-wide statistical significance.
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