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Research Abstract

The Age, Gene/Environment Susceptibility (AGES) Study was initiated to examine genetic
susceptibility and gene/environment interaction as these contribute to phenotypes common in
old age. The study has four major focus areas: neurocognitive conditions (cognition, dementia,
depression, neurosensory vision and hearing), cardiovascular health (atherosclerosis, arterial



distensibility, ventricular and valvular disease), musculoskeletal conditions (spine and hip
osteoporosis, hip osteoarthritis, strength and function), and body composition and metabolic
disease (obesity, sarcopenia, hyperglycemia/diabetes). Baseline enroliment of 5764 men and
women is completed. A follow-up exam was completed in 3,411 participants approximately 4 to
5 years after their baseline exam. The follow-up exam included many of the same components
as baseline. Follow-up continues for hospitalizations, nursing home and home care
assessments, and deaths. The study is conceived of as a 3-part study. The major aspect of the
study is an old-age examination of Reykjavik Study participants to examine longitudinal change
in the focus areas, as well as define phenotypes for genomic studies. These phenotypes will
also be used as end-points to be examined in relation to the earlier risk factors collected as part
of the Reykjavik Study. This will allow enhanced understanding of factors contributing to disease
in old age, apart from genetic factors. Lastly, these phenotypes can be examined in relation to
selected outcomes cause-specific mortality, coronary heart disease, fractures, and cancers. The
AGES Study has been designed to address many of the limitations of genetic epidemiology
studies of late-life disease. These include sufficient power, the relatively genetically
homogeneous Icelandic population along with the available information about familial
relationships from genealogies. Most important is the emphasis on quantitative traits rather than
either self-reported conditions or medical diagnosis. The focus areas for the AGES Study also
share etiologic hypotheses regarding risk factors, therefore allowing complementary genetic
studies of polymorphisms as these might pertain to multiple health conditions. For instance,
atherosclerosis, osteoporosis, obesity and glucose abnormalities, Alzheimers Disease and
vascular dementia, share hypotheses related to inflammation. We have identified this as one of
the areas for genetic investigation in the AGES Study and pla to examine whether
polymorphisms in the genes for proinflammatory cytokines such as tumor necrosis factor-alpha,
interleukin-6, interleukin-1, or genetic variation in the anti-inflammatory cytokines, interleukin-4,
will be associated with phenotypes of these diseases. Another such area involves cells derived
from mesechymal stem cells including osteocytes, chondrocytes, myocytes, adipocytes and
stroma. As subjects age and change physical activity, there appears to be deposition of fat
within muscle and within bone, linked to sarcopenia and to osteoporosis. These processes may
be regulated by PPAR-c; genotyping for one condition will allow efficient investigations of
potentially related conditions. Although located in Iceland, Icelanders and many U.S. citizens
share a common genetic heritage from Northern Europe. It is hoped that the results of this
study, besides contributing to knowledge of genetic factors influencing diseases of old age, may
also be generalize to the U.S. population.
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