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Abstract

Domesticated horses (Equus caballus) can be exposed to a compromised welfare state and detecting a deterioration in welfare is 
essential to modify the animals’ living conditions appropriately. This study focused on four categories of behavioural indicators, as 
markers of poor welfare: stereotypies, aggressiveness towards humans, unresponsiveness to the environment and hypervigilance. In the 
scientific literature, at least three assessment methods can be used to evaluate them: the Animal Welfare Indicators (AWIN) protocol, 
behavioural observations using scans and surveys. The question remains as to whether all these three methods allow an effective 
assessment of the four categories of behavioural indicators. To address this issue, the repeatability at a three-month interval and 
convergent validity of each measure (correlations between methods) were investigated on 202 horses housed in loose boxes. Overall, 
the repeatability and convergent validity were limited, highlighting the difficulty in assessing these indicators in horses. However, stereo-
typies and aggressiveness measures showed higher repeatability and convergent validity than those of unresponsiveness to the envi-
ronment and hypervigilance. Behavioural observations using scans enabled the four categories of behavioural indicators to be detected 
more effectively. Suggestions of improvements are proposed for one-off measures such as those performed with the AWIN protocol. 
Regardless of the assessment method, very limited correlations were observed between the four categories of behavioural indicators, 
suggesting that they should all be included in a set of indicators used to assess the welfare state of horses, in conjunction with phys-
iological and health measures. 
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Introduction  
Domesticated horses (Equus caballus) can undergo 
exposure to strong external constraints that may compro-
mise their welfare state. Indeed, the most common housing 
system remains the stable with loose boxes (eg Hockenhull 
& Creighton 2015), even although this system can prevent 
animals from expressing natural behaviours (eg social inter-
actions with conspecifics: Søndergaard et al 2011; free 
movement: Houpt et al 2001; grazing: Harris 1999). In 
addition, interactions with humans, if regularly triggering 
fear or pain during daily care management and generalised 
horse-related activities, also constitute risk factors for 
welfare (Ödberg 1987; Hausberger et al 2008, Baragli et al 
2015). Welfare can be defined as “a state of complete 
mental and physical health, where the animal is in harmony 
with its environment” (Hughes 1976), and is dependent in 
part on the individual’s subjective experience (Dawkins 
1990; Veissier & Boissy 2007). The multidimensional 

concept of welfare requires assessment criteria that are 
primarily animal-based measures (Botreau et al 2007). 
Among them, behavioural indicators are particularly 
relevant because they can be used to observe how animals 
deal with their environment and to infer the individual 
subjective experience (Dellmeier 1989; Dawkins 2003). In 
recent years, a wide range of behavioural indicators 
reflecting a compromised welfare state in the living envi-
ronment have been reported in numerous studies (Mellor 
2016). The present study focuses on behavioural indicators 
identified in the equine literature as especially relevant to 
assess the welfare state of this species, according to the 
negative internal conditions that are likely to be inferred 
from their expression. They have been grouped into four 
categories: stereotypies, aggressiveness towards humans, 
unresponsiveness to the environment and hypervigilance.  
The first category concerns stereotypies, defined as “repet-
itive unvarying behaviours without apparent function” and 
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