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Abstract

The aim of this study was to assess the interobserver reliability of the measures forming the Welfare Quality® animal welfare
assessment protocol for sows and piglets. The study was carried out at nine farms in Northern Germany. Two trained observers
evaluated identical animals simultaneously but independently in 40 joint farm visits. Interobserver reliability was calculated at
individual animal level using Cohen’s kappa, weighted kappa and the prevalence-adjusted, bias-adjusted kappa (PABAK) and at
farm level using Spearman’s rank correlation coefficient (RS), the intraclass correlation coefficient (ICC), smallest detectable
change (SDC) and limits of agreement (LoA). While a direct comparison of the adjectives of the qualitative behaviour assess-
ment showed poor interobserver reliability, a Principal Component Analysis detected good interobserver reliability. The assess-
ment of social and exploratory behaviours showed acceptable interobserver reliability, while the assessment of stereotypies
displayed good interobserver reliability. The human-animal relationship test showed only poor interobserver reliability at indi-
vidual animal and farm levels. In most cases, measures of health and physical state assessed in sows and piglets exhibited
acceptable or good interobserver reliability. In conclusion, after some measures are revised, particularly those examining the
human-animal relationship, the Welfare Quality® protocol for sows and piglets will represent a reliable approach in terms of
interobserver reliability to assess the welfare of sows and piglets.
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Introduction
Sustainable food production is becoming increasingly
important to consumers and encompasses animal welfare,
ethical concerns and concerns about any environmental
impact (van Loo et al 2014). Regarding animal welfare,
Thorslund et al (2017) described the importance of and
responsibility for market-driven pig welfare in their review
and asserted that animal welfare was not only an indicator of
meat quality but also eating quality. Furthermore, according
to the Eurobarometer (2016), a public opinion survey
conducted by the European Commission in EU countries,
most Europeans attached importance to the protection of
animal welfare and agreed with the notion of paying more
for welfare-friendly products. Taking this increasing
demand into account, the EU-funded Welfare Quality®
project aimed to generate a generally accepted and objective
assessment system for animal welfare (Webster 2005). The
main outcomes of this project were the science-based
Welfare Quality® animal welfare assessment protocols for
assessing species-specific animal welfare in cattle, poultry

and pigs. In the Welfare Quality® protocols, animal welfare
was defined using four main principles: Good feeding, Good
housing, Good health and Appropriate behaviour. These four
principles were then divided into twelve independent but
complementary criteria using a top-down approach, for
which approximately 30 mainly animal-based measures
were chosen (Botreau et al 2007). As the connection
between specific resource-based measures and the welfare
status of the animal(s) in question is not always entirely
understood, one of the intentions of the Welfare Quality®
project was to apply animal-based measures wherever
feasible (Blokhuis et al 2008). For example, within the
Welfare Quality® protocol for sows and piglets, the
criterion thermal comfort within the principle Good housing
is evaluated by assessing the animal-based measures of
panting and huddling instead of the ambient temperature.
Using this approach, the effect of the environment on the
animals is evaluated rather than merely the environment. 
Feasibility, validity and reliability are basic requirements of
an objective measurement method (Velarde & Geers 2007).
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