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Abstract

Concerns over elephant welfare in UK zoos have implications for their future in captivity. To monitor improvements made to elephant
welfare in UK zoos, non-invasive, valid and reliable indicators of welfare are needed. Using a rapid review strategy and critical appraisal
tool, we aimed to appraise evidence from peer-reviewed literature on potential welfare indicators for captive elephants. Scopus, Web
of Knowledge and Ovid were searched in January 2014 using terms relevant to captive elephants and welfare assessment. Inclusion
and exclusion criteria were applied and remaining articles were critically appraised against a specially designed welfare indicator
appraisal tool. Thirty-seven unique indicators of welfare were extracted from 30 peer-reviewed papers which met the inclusion criteria.
Behavioural measures of welfare (n = 21) were more common than either physical (n = 1) or physiological (n = 5) measures.
Stereotypies were the most frequently used behavioural measure, glucocorticoids were the most frequently used physiological measure
and body condition scores were the most frequently used physical measure. There was most support for the following indicators of
improved welfare state: reduced stereotypies, reduced glucocorticoids and improved body condition scores. Additional measures which
require further validation but had strong associations with the most supported measures, and thus have potential use in welfare assess-
ment, were: increased lying rest and positive social interactions. Further validation of the described measures is needed, but this infor-
mation forms a crucial part of the knowledge required to efficiently monitor and improve the welfare of elephants in captivity.
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