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Abstract

Accelerometers are used to remotely monitor activity in various species in studies that quantify pain, document behavioural patterns,
and measure individual activity differences. Studies validating accelerometers typically quantify various active states; however, targeting
states specific to periods of inactivity, such as sitting, sleeping, and standing, has the potential to more accurately quantify inactive
behaviours commonly associated with behavioural changes related to pain, sickness, or injury. Our objectives were two-fold: first,
validate a commercially available accelerometer (Actical®) for quantifying inactivity in laying hens and, second, compare inactivity
levels between hens with severely fractured keel bones and hens with minimal to no keel damage. Correlation between the inactivity
level as measured by the accelerometer compared to live, focal observation of stationary, inactive behaviours was high; therefore, the
Actical® accurately quantifies inactive states in laying hens. Following validation, the Actical® accelerometer was used to quantify
inactivity level differences between hens with or without keel-bone damage. Severely fractured hens spent less time motionless, than
hens with minimal to no keel damage. Further investigation into inactivity differences related to keel status before and after acquisi-
tion of keel fractures is warranted. Use of the accelerometer has the potential to improve animal welfare research by quantifying the
effect of pain or sickness on activity level, mapping daily activity patterns, and measuring individual differences in general activity.
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Introduction
Quantifying physical activity with accelerometers has been
used in a variety of animal species as a method to detect
behavioural changes related to sickness (Marais et al 2013;
Smith et al 2014), oestrus (Hunnell et al 2007; Madureira
et al 2015), seasonal or temporal organisation (Mann et al
2005; Ware et al 2012), lameness (Conte et al 2015; Dalton
et al 2016; Solano et al 2016), and chronic pain caused by
osteoarthritis (Lascelles et al 2008; Brown et al 2010;
Rialland et al 2013). Accelerometers have been used since
the early 1900s to detect vibrations associated with
movement, and technological advances in the 1980s
allowed the accelerometer to be used for objective quantifi-
cation of activity in various species (John & Freedson
2012). Understanding the activity patterns of an animal
provides insight into daily rhythms, individual differences
in behaviour, and changes to an individual’s activity before
and after a specified drug treatment or procedure.
Technological advances in commercially available
accelerometers now offer the ability to cost effectively
monitor long-term activity outputs in a quantifiable manner
without frequent disruption of the animal.

Acute and chronic pain have been shown to alter physical
activity and mobility in several species, such as cats
(Felis catus) (Lascelles et al 2008), dogs (Canis lupus
familiaris) (Brown et al 2010), cattle (Bos taurus) (Newby
et al 2013), and pigs (Sus scrofa domesticus) (Conte et al
2015). Veterinarians and physicians frequently use the
measurement of physical activity as an outcome measure
to quantify the recovery process and the response to
treatment in companion animals (Hansen et al 2007;
Wernham et al 2011) and humans (Inoue et al 2003; van
Hemert et al 2009; Collins et al 2012). In poultry, changes
in activity level (Duncan et al 1991) and resting behav-
iours, such as sitting and standing (Hocking et al 1997) are
reported as indicators of pain. Although changes in
activity level are believed to be affected by pain stimulated
by locomotion (Duncan et al 1991; Hocking et al 1997), a
method for direct quantification of activity in relation to
pain or injury has yet to be explored in poultry.
The use of remote sensing equipment, such as RFID tags
and accelerometers, to monitor activity in poultry has been
applied to assessing resource and range use in non-cage
systems (Quwaider et al 2010; Daigle et al 2012; Richards
et al 2012; Gebhardt-Henrich et al 2014; Banerjee et al
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