
261

© 2019 Universities Federation for Animal Welfare
The Old School, Brewhouse Hill, Wheathampstead,
Hertfordshire AL4 8AN, UK
www.ufaw.org.uk

Animal Welfare 2019, 28: 261-269
ISSN 0962-7286

doi: 10.7120/09627286.28.3.261

Is the rotarod test an objective alternative to the gait score for evaluating
walking ability in chickens?
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Abstract

Walking ability is related to motor co-ordination which, in rodents, can be assessed by an established test in pharmacological
studies — the rotarod test. The purpose of this study was to evaluate a modified rotarod test for chickens and its relation to the often-
used gait score system. At the end of their rearing period, we tested 138 male chickens (Gallus gallus domesticus) from three differing
growth performance strains: Ross 308 (fast-growing; n = 46), Lohmann Dual (medium-growing; n = 46) and Lohmann Brown Plus (slow-
growing; n = 46). First, the chickens’ gait scores were assessed and, immediately following this, they were placed gently onto a steady
rod. The velocity of the rotating rod gradually increased, and the latency to leave the rod was recorded. By using a linear mixed model,
we were able to show that the latency to leave the rotating rod was significantly predicted by the gait score. Fast-growing chickens had
shorter durations on the rotating rod, and these durations were associated with gait score. We conclude that the rotarod test provides
an objective alternative method for assessing walking ability in chickens without the need for intense observer training or the risk of
observer biases and propose that this novel methodology has the potential to function as a precise, objective indicator of animal welfare.
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Introduction
Reduced walking ability and leg weakness are major welfare
problems in modern strains of meat chickens (Gallus gallus
domesticus) (Bessei 2006; Caplen et al 2013) and can cause
pain (Weeks et al 2000). In fast-growing broilers (daily
growth > 44 g), more than 30% of the birds can show gait
abnormalities, whereas the walking ability of slow-growing
broilers — under 5% of birds — (Keppler et al 2009), is
comparable to that of laying hens (Knowles et al 2008).
Clearly, the prevalence of leg weakness is related to growth
rate and live weight of broiler chickens (Kestin et al 2001).
Walking ability can be assessed using a gait score system as
described by Kestin et al (1992). This method is often
proposed for welfare assessment protocols (eg Welfare
Quality® 2009). In the gait score system, walking ability is
assessed in six categories ranging from 0 (fluent locomo-
tion, no detectable abnormality) to 5 (unable to walk). In
order to achieve sufficient intra-observer reliability,
assessors are required to train and evaluate the criteria of the
scoring scheme. Subjectivity, as regards score assessment,
not to mention different training protocols in laboratories
and countries around the world has meant that results from
different observers are often difficult to compare, ie inter-

observer reliability is often low (Butterworth et al 2007).
Furthermore, observer position (ie, from the front, rear or
side of the assessed chicken) can directly affect assessment
results (Garner et al 2002). It has thus been suggested that
broiler gait score should be assessed by two observers
(Martrenchar et al 1999), which is often not possible in on-
farm assessments due to limited personnel resources.
Several attempts have been made to increase inter-observer
reliability in assessment of walking ability via alternative
methodological approaches. For example, pedobarography
or force plates have been assessed as possible barometers
of walking ability based on foot pressure and torque char-
acteristics (Corr et al 1998; Sandilands et al 2011). Other
studies have used an automatic treadmill with or without
weight relief to measure proxies of the gait (Djukic 2007;
Reiter & Bessei 2009), three dimensional kinematic tech-
niques (Caplen et al 2012), or automated monitoring
systems based on activity levels (Aydin et al 2010).
Furthermore, tests such as the latency-to-lie tests use the
chickens’ avoidance of sitting in water to measure leg
weakness (Berg & Sanotra 2003). However, many of these
methods are difficult to implement commercially due to
their technical requirements or expenditure of time.
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