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Abstract

Evidence-based approaches are key to advancing all areas of zoo and aquarium practice. Output from empirical study must be 
disseminated to those within the industry so that results can support changes to husbandry and management for individual species. 
Information on enrichment techniques is published in a range of sources, including papers in the peer-reviewed and ‘grey literature’ 
(ie professional but non-reviewed publications). To investigate how evidence is implemented into enrichment practices, we sampled all 
enrichment studies identified in one online repository of peer-reviewed papers and two grey literature publications across an eleven-
year period. We recorded whether the enrichment was supported with biological evidence (whether it was developed using published 
enrichment-focused research for that species and/or with the species’ ecology and behaviour information) alongside analysis of the 
type of enrichment used and the chosen study species. Enrichment articles were more likely to be supported by biological evidence 
in peer-reviewed than grey literature. Taxonomic differences in the use of evidence were noted; for example, enrichment provided to 
carnivores and parrots was more likely to be supported with biological evidence compared to that used for penguins. Of the five enrich-
ment types, nutritional enrichment was most often based on biological evidence. Multi-category and physical enrichment types were 
more common across all literature sources whereas social enrichment was less common, suggesting barriers to implementation of all 
enrichment types in zoological facilities. Our research suggests that zoo and aquarium professionals are considering species-specific 
welfare needs by ensuring that enrichment protocols are supported by biological evidence. However, opportunities to diversify the 
enrichment types being offered and species being researched are identified. 
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Introduction 
The concept of evidence-based captive animal management 
has been gathering momentum in recent years (Melfi 2009; 
Kaufmann et al 2019; Rose et al 2019a) and zoological facil-
ities are increasingly using empirical study to inform their 
husbandry practices. One of the underpinning roles of 
modern animal collections is to uphold practices that promote 
animal welfare. Evidence from zoo literature can inform 
professionals about successful or relevant management tech-
niques, which can provide support for the development of 
more advanced, species-specific husbandry approaches 
(Shyne 2006). A key area of captive animal husbandry where 
application of evidence is integral to improving welfare (and 
ameliorating poor welfare) states is the use of species-appro-
priate environmental enrichment (EE). 
EE is described as the provision of novel stimuli into an 
animal’s environment (Swaisgood & Shepherdson 2005) 
and its use has been identified as an important component of 
good husbandry for many captive-housed species 
(Fernandez et al 2019). While animal enclosures may 

sometimes be sufficiently stimulating that EE is not 
necessary, EE can provide numerous benefits for animals 
including cognitive challenge (Meehan & Mench 2007; 
Hopper et al 2016), opportunities to express natural 
behaviour, reduction of abnormal repetitive behaviour 
(Mason et al 2007), improvements to physical and psycho-
logical health and enhanced behavioural flexibility 
(Swaisgood & Shepherdson 2005). Since its development 
as a husbandry practice during the 20th century, the body of 
literature on EE has grown such that researchers can initiate 
structured analysis of EE topics to further refine its applica-
tion to the zoo and aquarium (Swaisgood & Shepherdson 
2005; Shyne 2006; Riley & Rose 2020). 
All taxa may benefit from an enriched captive environment 
that allows performance of behavioural diversity and that 
promotes positive affective states (Rose et al 2017a,b, 
2019a). As some taxonomic groups are particularly suscep-
tible to the development of abnormal repetitive behaviour 
when housed in captivity, EE has often been implemented as 
a preventative or treatment strategy (Shyne 2006). Focus on 
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