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Social species with a complex filial and hierarchical 
structure
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Structural 
enrichment

Any structural item and/or
space added to the home cage
that increases its complexity
and/or its usable space.
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OBJECTIVE

Despite regulatory pressure, the actual 
effectiveness of these interventions in 

improving the welfare of captive 
macaques has not been systematically 

assessed

Conduct a systematic review and 
meta-analysis to assess the effect

that different structural 
enrichment interventions, 

introduced within the home cage, 
have on the welfare of macaques 

kept in captivity.

Behavior as the primary outcome

Increase of species typical 
behaviors 

Decrease in behaviors associated 
with negative welfare
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Long-tailed macaques Rhesus macaques Stump-tailed macaques Pig-tailed macaques
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PUBMED

EMBASE

Web of Science

Animal Welfare 
Institute database

5,785

76 studies
102 experiments
427 behavioral outcomes



Types of enrichment
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Physical Feeding Mixed 

Cage size increase
Furniture

Manipulable objects 

Foraging tools Both types
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Species-typical behaviors

Negative-welfare-related 
behaviors 

Increase
+

-

Decrease
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Beneficial effect!
Even when enrichment was added
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Complexity!
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Complexity!
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Even a small positive change can
translate into significant improvements 
in lifetime well-being
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Structural enrichment has a net beneficial effect
on welfare as measured through behavior,
particularly in reducing abnormal behaviors and
aggression.

Mixed enrichments that incorporate varied
physical enrichment and feeding strategies proved
most effective in mitigating these issues.

Our findings underscore the importance of
moving beyond simplistic approaches to
enrichment, instead embracing varied strategies
that consider the complex behavioral needs of
these intelligent animals.
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We can 
do better!
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Amazing TEAM!

Otto Kalliokoski

Associate Professor

LASW group – University 
of Copenhagen

Christopher Musembi

Neurophysiologist

University of Nairobi

Dana Pfefferle

Welfare and Cognition 
Group 

German Primate Center

Sarah Neal

Research Faculty and 
Resource Coordinator

University of Texas
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Tak and let’s connect! 
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