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Abstract

Objective methods for assessing the cumulative lifetime experience of non-human animals would be valuable. We develop the hypoth-
esis that biological age is a common currency that integrates the overall quality of an animal’s lifetime experience across a range of
types of exposure. Ageing is the result of the accumulation of somatic damage, and its rate is determined by the balance between
experiences that cause damage and experiences that mitigate damage or promote repair. Negative dffective states are associated
with somatic damage via both direct causal and indirect pathways. Based on these premises, we predict that individuals that are
biologically old for their chronological age will, on average, have experienced worse lives than individuals that are biologically younger,
both in terms of their overall health and affective experience. Biological age is, thus, an attractive measure of cumulative experience
because it requires no subjective decisions either about how a given exposure impacts an animal, or about how different dimensions
of welfare should be weighted in an overall assessment. Biological age can be measured objectively using biomarkers. We argue that
two biomarkers, namely leukocyte telomere length and hippocampal volume, are valid biomarkers of cumulative experience in
humans, with potential for use in non-human vertebrates. We discuss how these biomarkers could be used to assess cumulative expe-
rience in animals, highlighting some of the limitations. We conclude that biomarkers of biological age offer a viable objective solution
to the assessment of cumulative experience and their application in an animal welfare context deserves further exploration.
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