
387

© 2022 Universities Federation for Animal Welfare 
The Old School, Brewhouse Hill, Wheathampstead, 
Hertfordshire AL4 8AN, UK 
www.ufaw.org.uk

Animal Welfare 2022, 31: 387-401 
ISSN 0962-7286 

doi: 10.7120/09627286.31.1.013

On the use of body mass measures in severity assessment in laboratory 
passerine birds

CP Andrews

University of Stirling, Division of Psychology, Faculty of Natural Sciences, Stirling FK9 4LA, UK 
Newcastle University, Population Health Sciences Institute, Henry Wellcome Building, Framlington Place, Newcastle-upon-Tyne 
NE2 4HH, UK 
Contact for correspondence: clare.andrews@stir.ac.uk 

Abstract

Criteria for assessing the severity of scientific procedures in laboratory rodents include the loss of body mass. However, guidance is 
limited for passerine birds and application of criteria developed for mammals risks poor welfare decisions. Here, I ask whether, and 
how, body mass criteria could be incorporated into laboratory welfare assessment of passerines. Passerine birds strategically adjust 
their body mass to minimise combined mortality risk from starvation and predation.  A systematic literature review found that strategic 
mass changes can be sizeable (sometimes > 10%) even over short timescales. Many aspects of a bird’s current or past environment, 
including husbandry and experimental procedures, may alter perceived starvation or predation risks and thus drive strategic mass 
change via evolved mechanisms. Therefore, body mass criteria used for rodents may be too stringent for passerines, potentially leading 
to over-estimated severity. Strategic mass changes might obscure those stemming from experimental interventions yet could also offer 
insights into whether birds perceive an intervention or altered husbandry as a threat. Mass criteria for severity assessment should be 
species- and context-specific in order to balance needs for refinement and reduction. To guide the development of appropriate criteria, 
a future research priority is for greater data collection and sharing based on standardised routine monitoring of mass variation under 
a representative range of husbandry conditions and procedures.  
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Introduction 
A key component of laboratory animal welfare and a 
legislative requirement in many countries is the assess-
ment and minimisation of ‘severity’ during planning and 
undertaking scientific procedures (eg UK Animals 
[Scientific Procedures] Act 1986; EU Directive 
2010/63/EU). A severity limit sets an absolute maximal 
limit to any pain, suffering or lasting harm experienced 
(Home Office 2014). General severity assessment guide-
lines have been developed for laboratory rodents, based 
on physiological parameters and clinical signs (Jones 
et al 1996). However, there is a paucity of guidance for 
passerine birds despite them being important animal 
models (Bateson & Feenders 2010; Schmidt 2010a,b; 
Scott et al 2010; Mello 2014; Clayton & Emery 2015; 
Mori & Wada 2015; Flores-Santin & Burggren 2021). 
Applying existing criteria developed for rodents to 
passerines could result in poor welfare decisions and 
poor science (Schmidt 2010a,b). Here, I ask whether, and 
how, body mass measures could offer a useful component 
for severity assessment in passerines. 

Mass is commonly used in severity assessment in rodents 
(Wallace et al 1990; Jones et al 1996; Ullman-Culleré & 
Foltz 1999; LASA/APC 2008; European Comission 2012; 
Home Office 2014). An advantage is that measures are 
objective and straightforward to monitor. Guidelines for 
rodents suggest mass loss of up to 10% over a seven-day 
period to rate as ‘mild’ severity, while 10–25% is ‘moderate’ 
(Jones et al 1996). Mass loss of 20% compared to baseline 
has been adopted as a convention for a humane end-point 
(European Commission 2013). As in rodents, mass loss in 
birds can be a symptom of ill-health (eg Bonneaud et al 2003; 
Garamszegi et al 2004). Guidance for refinement in the use 
of birds also lists mass-loss as a component of health moni-
toring (Hawkins et al 2001). Mass changes have been used as 
a welfare indicator in zebra finches (Taeniopygia guttata) 
(Krause & Ruploh 2016; Yamahachi et al 2017).  
However, the biology of mass-regulation in birds may 
differ markedly to mammals due to fundamental differ-
ences in energetic physiology and the requirements of 
flight (Ricklefs et al 2018). My objective is to consider 
the biology and ecology of mass-regulation in passerine 
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