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Abstract

This study explores the use of Free Choice Profiling (FCP) methodology for the qualitative behaviour assessment of emotional
expression in the domestic dog (Canis familiaris). Qualitative behaviour assessment is based upon the integration of many pieces
of information that in conventional quantitative approaches are recorded separately or not at all. Observers are asked to focus
on an animal’s interaction with its surrounding environment, and to describe the animal’s expressive demeanor, or ‘body language’.
A specific characteristic of FCP methodology is that it allows observers the freedom to devise their own descriptive terms, and then
to use these personal terms to quantitatively score observed subjects. Application of FCP to qualitative behaviour assessment in
animals was originally tested for pigs, and more recently for dairy cows, horses, and ponies. The goal of this study was to apply
FCP to the domestic dog, and to investigate the inter-observer reliability of assessments of emotional expression in 10 individual
Beagles by a group of 18 untrained observers. The data was analysed using Generalised Procrustes Analysis (GPA), a multivariate
statistical technique associated with FCP. The observers achieved highly-significant agreement in their assessments of the dogs’
expressions, thereby establishing the applicability of this methodology for the first time in the domestic dog.

Keywords: animal welfare, dog welfare, emotional expression, Free Choice Profiling, Generalised Procrustes Andalysis, qualitative
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Introduction

Traditionally, establishing the welfare status of an animal is
based upon behavioural and physiological measurement and
evaluation. However, these methods tend to isolate partic-
ular aspects of behaviour for quantification, breaking up the
behavioural flow and leading to a loss of ‘whole-animal’
information which cannot be regained at a later stage
(Wemelsfelder & Lawrence 2001). Qualitative assessment
of behaviour is based upon the integration of many pieces of
information that, in conventional quantitative approaches,
are recorded separately, or not at all. This may include inci-
dental behavioural events, subtle details of movement and
posture, and aspects of the context in which behaviour
occurs (Wemelsfelder et al 2001). It focuses not so much on
what an animal does, but on how it does it, that is, its
dynamic style of interaction with the environment
(Stevenson-Hinde et al 1980; Stevenson-Hinde 1983;
Feaver et al 1986; Fagen et al 1997; Wemelsfelder 1997).
Thus, behaviour is seen as an expressive process that is
open to direct observation at any given moment in time, and

that can be described using terms such as ‘bold’, ‘shy’,
‘content’, ‘frustrated’, ‘bored’ or ‘relaxed’.

Scientists frequently use expressive terminologies in studies
of animal personality and temperament (eg Stevenson-
Hinde et al 1980; Stevenson-Hinde 1983; Goddard &
Beilharz 1984; Feaver et al 1986; Clarke & Boinski 1995;
Fagen et al 1997; Murphy 1998; Gosling 2001; Serpell &
Hsu 2001; Svartberg & Forkman 2002), and in studies
involving pain assessment (eg Light e al 1993; Hansen
1997; Holton et al 1998; Firth & Haldane 1999; Hardie
2000; Kent et al 2000; Holton et a/ 2001; Molony et al
2002; Wiseman et al 2004). However, wary of anthropo-
morphising, they tend to be reluctant to use terms such as
‘anxious’, ‘relaxed’ or ‘content’ as descriptors in studies of
animal behaviour and welfare. Nevertheless, over time,
various authors have suggested that qualitative terminolo-
gies could potentially be used as indicators of animal expe-
rience and emotion (eg Hebb 1946; Wemelsfelder 1997;
Weiss et al 2006). The question is whether the use of such
indicators is scientifically robust (Wemelsfelder 2007).
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To investigate this question, Wemelsfelder et a/ (2000,
2001) made use of a Free Choice Profiling (FCP) method-
ology, and found high levels of inter- and intra-observer
reliability in observers’ spontaneous qualitative assessments
of emotional expression in pigs. The distinguishing charac-
teristic of FCP is that it asks observers to generate their own
descriptive vocabulary based on direct observation of
animals, and thus facilitates the active interpretation by
observers of these animals’ expressions, rather than
providing them with pre-selected descriptive terms, or
asking them to infer descriptors retrospectively from quan-
titative data. FCP was originally developed in food science,
and is associated with a multivariate statistical technique
called Generalised Procrustes Analysis (GPA), a pattern
detection mechanism that does not depend on the use of
fixed variables to calculate consensus between groups of
assessors (Gower 1975; Oreskovich et al 1991). The
FCP/GPA approach has been extensively applied and
validated in studies of the sensory perception of food
qualities (eg Arnold & Williams 1985; Noble & Ebeler
2002). Wemelsfelder et al (2000, 2001) were the first to
apply this approach for use in animal science. The
advantage of this approach is that it allows testing of
whether observers perceive animal expressions in similar
ways rather than assuming they do, and also that it allows
observers to generate descriptors that are most relevant to a
particular study rather than being given pre-fixed descrip-
tors. More recently, this approach has been successfully
applied to dairy cattle (Rousing & Wemelsfelder 2006), and
horses and ponies (Napolitano et al 2008; Minero et al
2009). These studies also found high levels of inter- and
intra-observer reliability, and demonstrated that observers’
qualitative assessments showed significant and meaningful
correlations with ethogram-based assessments of behaviour.

The aim of this study was to apply FCP methodology for the
first time to the domestic dog, and to test the inter-observer
reliability of assessing emotional expression in dogs. The
application of qualitative behaviour assessment to domestic
dogs is not in itself new. Studies investigating pain assess-
ment in dogs, for example, have relied upon qualitative
assessments of facial expression and body language to
interpret the degree of pain severity (eg Light et al 1993;
Firth & Haldane 1999; Hardie 2000; Holton et al 2001;
Wiseman et al 2004, 2006). However, these studies were
either based on fixed descriptor lists or relied on retrospec-
tive judgment, and thus did not facilitate direct investigation
of dog behavioural expressions in particular contexts. Such
investigation may potentially play a useful role in under-
standing the dynamics of dog welfare. Dogs play a valuable
role in human society, but despite this they can, like all
animals, be subject to poor welfare states. The present study
asked observers to assess the expressions of individual dogs
while in interaction with an unfamiliar human person, both
because such a test situation had proven fruitful with indi-
vidual pigs (Wemelsfelder et a/ 2001), and because interac-
tion with humans is such a crucial part of most dogs’
well-being. If successful, the application and testing of new
research methodologies, such as FCP, in such situations
should contribute to further understanding the behaviour
and welfare of the domestic dog.

Materials and methods

Animals

The subjects of this study were ten Beagles owned by
the Ministry of Agriculture and Forestry for use as
customs dogs at Auckland International Airport.
Although very similar morphologically, the group of
dogs consisted of mixed sex and age (2-8 years). The
dogs were individually housed in kennels that
comprised of two sections; an indoor section (1 x 1.5 m;
length x breadth) and an outdoor section (2.5 x 1.5 m).
The outside section also contained a tug rope suspended
from the ceiling for the purposes of enrichment. The
dogs were maintained on Hills Science Diet, provided
once a day (am), each dog receiving between 2—4 cups.
Dogs were also provided with a raw hide bone during
the day. After morning feeding, the dogs were confined
to the indoor section of the kennel whilst daily cleaning
of the outside section was carried out. The dogs were
then moved to the outdoor section of the kennel whilst
the indoor section was cleaned. The dogs were
exercised daily as a pack in an outdoor yard (10 X 5 m).
Kennel staff were assigned dogs on a daily basis and
carried out obedience training with them.

Video

Between 1300 and 1700h, each dog was brought individu-
ally from their kennel into a test pen constructed as part of
an outside free run which was small enough (2.5 % 4 m) that
the entire area could be filmed. Each individual dog was
then allowed to interact with an unfamiliar human situated
in the middle of the pen for seven minutes. During the inter-
action the dog’s behaviour was recorded using a digital
camcorder (Sony DCR-TRV22E, Tokyo, Japan) mounted at
the edge of the pen. Within each session, the human partic-
ipant, as a general rule, took a passive role in order to stan-
dardise the interaction as much as possible. The human
participant only interacted with the dog when and if it was
solicited. For example, if the dog looked at the human or
approached, the human extended a hand towards it. If the
dog remained close and initiated further interaction, the
human would begin to gently stroke the dog. If the dog
stopped interacting with the human, the human would cease
to stroke the dog. If the dog became over-excited the human
would push the dog off and remain passive. The resulting
video footage was edited to create two-minute video clips
with a three-minute break in between each clip. Clips were
selected according to when the dog was first viewable on
the screen for a continuous two-minute period.

Observer group

The observer group comprised of 18 female undergraduate
students, all of whom were currently studying animal
behaviour and had experience observing animals, nine of
which had specifically studied canine behaviour and had
experience observing dogs. None of the observers had
previous experience with qualitative behaviour assessment
or Free Choice Profiling methodology.
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Observer session one

The observers were told the experiment was part of a
research project aimed at investigating the reliability of a
methodology for assessing the behavioural expressions of
animals (behavioural expression was defined as style of
interaction, that is, how the animal behaves as opposed to
what it does). It was explained that an essential part of the
methodology required the observers to generate their own
terms with which to score the behavioural expressions of the
dogs. Following specific instructions, all observers were
simultaneously shown the two-minute clips using a lecture
theatre screen. This was followed by three minutes to write
down terms which they considered best described the behav-
ioural expression of the dog. With each new clip, observers
were free to choose as many or as few terms as they deemed
appropriate, and to re-use terms or select new terms for each
dog. They were told to refrain from discussing terms
throughout the session. Thus, each observer compiled a set
of terms describing the expressive repertoire of the 10 dogs.
The FCP procedure used in this study has been described in
detail by Wemelsfelder et a/ (2001).

Observer session two

In phase two, each of the observers was provided with a
compilation of their own terms that they had generated in
phase one, each term was set next to a visual analogue scale
(0—-125 mm). They were instructed by the experimenter on
how to use their personal terminologies as a quantitative
measurement tool. The observers were told that only after
each two-minute clip had ended they should score each dog,
on each of the terms of their personal rating scales by
marking a line at an appropriate point between ‘minimum’
(0 mm) and ‘maximum’(125 mm). All the terms had to be
scored, if they were considered irrelevant the observer was
required to score that expression at the minimum point. The
observers watched the same video sequence as in phase one.

General method of analysis

At the end of phase two, observers had used their personal
rating scales to produce a set of scores for all 10 dogs. The
score on a certain term for a dog was determined by
measuring the distance (mm) between the left ‘minimum’
point of the scale and the point where the observer’s mark
crossed the line. Each observers’ scores were entered into a
data matrix (one for each observer) with each matrix
defined by the number of dogs (10) and the number of terms
used by each individual observer.

Generalized Procrustes Analysis (GPA) was used to analyse
the data. GPA is a multivariate statistical technique that does
not rely on fixed variables (Oreskovich ef a/ 1991; Noble &
Ebeler 2002; Saba & Rosati 2002). It detects the level of
consensus between observer scoring patterns on the basis of
inter-sample distances specified by each observer. The
statistical significance of this consensus is then evaluated
against a mean randomised profile, obtained by re-running
GPA with randomised observer data sets a hundred times. A
one-tailed Student’s #-test (n = 100) is used to determine
whether the true consensus differs significantly from the
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mean randomised profile; a probability of P < 0.001 is
generally taken to indicate that the consensus profile was a
meaningful feature of the data set rather than a statistical
artifact. A detailed description of these GPA procedures can
be found in Wemelsfelder et al (2000).

Statistical procedures

To find the consensus between data matrices within a data
set, GPA assesses each matrix as a multidimensional config-
uration. The position of the dogs in the multidimensional
space is defined by their scores. Columns of zeros are added
to individual matrices, so that all observer configurations
acquire equal dimensionality. Matching is achieved through
a series of iterative transformations (translation,
rotation/reflection and scaling) which maintain relative
inter-sample relationships within each configuration. A
mean of all the transformed individual configurations is
taken, thought of as the ‘consensus profile’, which repre-
sents the ‘best-possible-fit’ of the configurations. The
‘goodness-of-fit’ of transformed observer configurations is
quantified by the Procrustes Statistic, which gives the
percentage of variation between observer configurations
explained by the consensus profile. Using Principal Co-
ordinate Analysis (PCO) of the Procrustes statistic for each
pair of observers, the distance between transformed
observer configurations and the ‘best-of-fit’ can be
projected visually in an ‘observer plot’. PCO estimates the
centre of distributions of observers together with a standard
deviation, and draws a 95% confidence region. Observers
lying outside this region are potentially outliers that is, in
some sense, they may differ from the other observers in
their assessment of the samples (Gains & Thompson 1990).

GPA thus transforms the 18 different dog-scoring configu-
rations into one multidimensional consensus profile,
entirely independently of any interpretation by the experi-
menter. This consensus profile is defined purely in terms of
its geometrical properties, and has as yet no semantic
connotations attached to it. A first step towards interpreta-
tion is to reduce the number of dimensions of the consensus
profile through Principal Component Analysis (PCA). This
identifies the principle dimensions of the consensus, and
determines how much variation between dogs these dimen-
sions explain. Individual animals are attributed scores on
each of these dimensions. These scores are reflected in two-
dimensional ‘dog-plots’ which show the distribution of the
10 dogs along the principle axes of the consensus profile. A
standard error ellipse indicates the reliability for each dog’s
position on the axes. The second step is to calculate how the
co-ordinates of the consensus profile correlate with the co-
ordinates of each of the 18 original individual matrices; this
step confers semantic meaning onto the principle axes of the
consensus profile. This information is presented in 18 two-
dimensional ‘word charts’ (one for each observer). On each
chart all the terms of a particular observer are correlated
with the principle dimensions of the consensus profile; the
higher a term correlates with a dimension, the more weight
it has as a descriptor for that dimension. The extent to which
individual observers concur in their judgment of dogs’
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Table 1 Significance of the observers’ assessment of
behavioural expression in dogs.

Factor Procrustes statistic
Consensus profile 78.79

Mean (+ SD) randomised profile 62.12 (= 0.28)

t 16.14*

99

* P <0.001.

expressions is indicated by the degree of semantic conver-
gence between charts. For example, in one observer’s chart,
the terms confident/playful may show the highest correla-
tion with consensus dimensions, while in another observer’s
chart the terms boisterous/bold may correlate best. Even
though these are different terms they have similar meanings
and suggest similar interpretations of what was seen by
observers. If there appears to be satisfactory semantic
convergence between observer word charts, a third and final
step of interpretation is for the experimenter to summarise
this information into one or more labels for the main dimen-
sions of the sample plots. However, this interpretative role
of the experimenter is entirely ‘post hoc’, and plays no role
in the computation of the consensus profile. GPA preserves
semantic information as part of the analysis of object-based
data sets, independently from the experimenter’s interpreta-
tion of that information, making it possible to investigate
whether observers apply their qualitative vocabulary in
similar ways to characterise a group of dogs.

Results

Observer plots and their statistical significance

The consensus profile explained a significantly higher
percentage of the variation between observer matrices than
the mean of 100 randomised profiles (Table 1).

The observer plot also shows good consensus between the
observers, with the majority of observers lying within the
95% confidence region (Figure 1). Although there are five
outliers (those lying outside the 95% confidence region)
they do not belong to one specific group, ie they include
both observers who had completed a basic canine behaviour
class and those who had not specifically studied canine
behaviour. The outliers also did not stop the consensus from
being highly significant (P < 0.001). Thus, the qualitative
assessment of dog expression, made by observers given
freedom to create their own terminologies, shows high
inter-observer reliability.

Observer word charts

The word charts for observers 3 and 12 are shown as
examples in Figure 2. The axes of these charts reflect the
three main dimensions of the consensus profile, showing
which of the observers’ terms best correlate with each of
these dimensions. It should be emphasised that, as

explained in Materials and methods, these word charts are
entirely an outcome of statistical calculations based on the
observers’ scorings of the dogs, and have not been manipu-
lated in any way by either experimenters or observers.

As can be seen in Figure 2, the word chart of observer 3
characterises dimension 1 as ranging from ‘friendly’ to
‘nervous’, while that of observer 12 describes this
dimension as ‘relaxed’ to ‘tense’. Dimension 2 was charac-
terised by observer 3 as ‘investigative—timid’, and by
observer 12 as ‘active—quiet’, while dimension 3 was
described as ‘excited—calm’ and as ‘anxious-content’ by
observers 3 and 12, respectively.

Table 2 provides a reflection of how similar or different
these example observer word charts are from the other
word charts by listing, for all 18 observers, the two terms
which held the highest positive and negative correlations
with dimensions 1, 2 and 3. For example, for six of the
18 observers the term ‘playful’ best describes the positive
end of dimension 1, and for 12 of the 18 observers the term
‘calm’ best describes the negative end of dimension 3. The
terms used most frequently to characterise the first
dimension of the consensus profile were ‘playful’, ‘happy’,
and ‘confident’ versus ‘nervous’, ‘unsure’ and ‘tense’. The
terms used most frequently to characterise the second
dimension of the consensus profile were ‘alert’, ‘inquisi-
tive’ and ‘investigative’ versus ‘attention-seeking’, ‘quiet’
and ‘unsure’. The terms used most frequently to charac-
terise the third dimension of the consensus profile were
‘playful’, ‘nervous’ and ‘boisterous’, versus ‘calm’,
‘relaxed’ and ‘content’. This shows that a considerable
number of observers used the same terms to describe the
dimensions. Where observers used different terms, the
meanings of the terms was similar (eg ‘investigative/explo-

rative/curious’, ‘nervous/fearful/anxious’, or
‘calm/gentle/docile”). Observers also produced terms that
complemented each other (eg ‘confident/alert’,

‘needy/timid”); although these terms do not have the same
meaning they appear to reflect similar aspects of observed
behaviour.

Figure 3 shows the strength of correlation for all descriptors
of dimensions 1, 2 and 3. The r-value of the majority of
terms for dimension 1 falls between 0.7-1.0, indicating
these terms characterise this dimension well. R-values for
dimensions 2 and 3 are slightly lower (0.6-1.0 and 0.4-0.9,
respectively), but still enable meaningful characterisation of
this dimension. These results suggest that generally the
observers were able to use their self-generated terms as a
coherent and meaningful semantic framework for assessing
the dogs’ behavioural expression.

Dog plots

Figure 4 shows the position of the individual dogs on the
three main dimensions. The dogs are distributed reasonably
evenly over the three dimensions, which suggests that these
dimensions effectively characterise observed variances in
behavioural expression. The standard errors of the positions
of the dogs (as reflected by the small dotted circle in the
bottom right hand corner) on the plot are small, suggesting
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Figure |
Observer plot. Axes reflect PCO scal-
ing values for relative observer dis- 084
tance — numbers represent individual
observers. The dotted ellipse repre-
sents the 95% confidence region for 0.64
what may be considered the normal
population of observers.
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that the dogs’ positions on the dimensions are reliable.
Dimension 1 explains 41.6%, dimension 2 explains 26.1%
and dimension 3 explains 13.2%, giving a total of 80.9% of
the variance between the dogs explained.

Discussion

The objective of this study was to investigate the applicability
of a novel qualitative behaviour assessment methodology that
had previously been tested only with farm animals, to the
domestic dog. The results show that, using a Free Choice
Profiling methodology (FCP), observers achieved good
agreement in their judgment and quantification of emotional
expressions in a group of 10 Beagles. The consensus between
observers was highly significant (P < 0.001) and identified
three main dimensions of dog expression that together
explained 80.9% of the variation. These dimensions were
identified as dimension 1: ‘playful/happy/confident’ to
‘nervous/unsure/tense’; dimension 2: ‘alert/inquisitive/inves-

tigative’ to  ‘attention-seeking/quiet/unsure’,  and
dimension 3: ‘playful/nervous/boisterous’ to
‘calm/relaxed/content’.

These results provide a first step in testing the scientific
application of direct, non-retrospective qualitative judge-
ments of dog behaviour. The dimensions identified in this

study contain similar elements as those found in other
studies using pre-fixed rating scales, such as, for example,
a study by Svartberg and Forkman (2002) which reports
‘playfulness’, ‘curiosity/fearlessness’, ‘chase-prone’,
‘sociability’ and ‘aggressiveness’ as dimensions of
temperament in dogs. The high agreement achieved in the
‘free-choice’ procedures in the present study provides
support for the use of pre-fixed qualitative rating scales, by
demonstrating that observers generally do interpret and
quantify dog expressions in similar ways. There is the
possibility furthermore that free-choice assessments might
encompass a greater level of behavioural and contextual
detail than pre-fixed or retrospective assessments, because
they allow observers more freedom, scope and versatility
in integrating and labelling what they see. Yet this freedom
may also seem to bring with it an apparent excess of
descriptors, and an ensuing ambiguity in the labelling of
dimensions. However, it is important to realise that qualita-
tive methodologies tend not to follow reductionist princi-
ples of organisation; descriptors are not meant to designate
separate, sharply delineated, causal factors, but comple-
mentary, overlapping, mutually-enhancing aspects of the
whole organism. Rather than be confused by the multitude
of terms, the idea is to perceive the meaning expressed
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Observer word charts. Shown as examples are the word charts of observer 3 (left) and observer 12 (right). The axes of these word
charts show the first three principle dimensions of the consensus profile and indicate which of each particular observer terms best

correlate with those dimensions.

through them. Only further empirical investigation can tell
whether such conceptual richness enhances the clarity of
scientific information, or detracts from it.

Our guiding hypothesis is that direct qualitative assessments
of behaviour could potentially serve as an effective guide
for integrating and interpreting traditional quantitative

measures, particularly in cases where behaviour requires

interpretation in terms of welfare (Wemelsfelder et al 2001;
Rousing & Wemelsfelder 2006). In this light, using FCP
methodology to investigate the welfare status of dogs
appears the logical next step. As a companion animal, the
domestic dog’s welfare may be compromised by owner-
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Table 2 Terms for each of the 18 observers that showed the two highest positive and negative correlations with dimensions
I, 2 and 3 of the consensus profile. Values inside parentheses give number of observers using that term.

Negative

Nervous (5), Unsure (4), Tense (3), Anxious (3), Cautious
(3), Shy (2), Hesitant (2), Weary (2), Aloof (2), Functional,
Reluctant, Curious, Distracted, Submissive, Mellow, On edge,
Serious, Insecure, Fearful

Dimension Positive

I Playful (6), Happy (4), Confident (3), Friendly (3),
Attention-seeking (3), Demanding (2), Excited (2),
Affectionate, Comfortable, Alert, Sociable, Affectionate,
Attentive, Responsive, Relaxed, Content, Unconcerned,
Interactive, Solicitous, Engaged

2 Alert (5), Inquisitive (4), Investigative (4), Confident (4),
Independent (3), Curious (3), Dominant (2), Explorative

Attention-seeking (3), Quiet (3), Unsure (2), Submissive (2),
Relaxed (2), Alert (2), Calm, Timid, Insecure, Nervous,

(2), Aware, Nosey, Restless, Aloof, Responsive,
Territorial, Active, Disinterested, Boisterous

3 Playful (8), Nervous (4), Boisterous (3), Unsure (2),

Afraid, Stressed, Dependent, Needy, Anxious, Nervous,
Weary, Content, Depressed, Passive, Sedate, Docile,
Affectionate, Friendly, Cautious, Submissive, Appeasing,
Seeking reassurance

Calm (12), Relaxed (8), Content (2), Tense, Confident,

Dominant (2), Attention-seeking (2), Excited (2), Flighty (2), Gentle, Seeking Reassurance, Disinterested, Confident,

Anxious (2), Alert (2), Exciting, Jumping, Cautious,
Hyperactive, Inquisitive, Investigative, Aware

Docile, Placid, Aloof, Quiet, Dominant, Mellow, Reserved,
Functional

Figure 3

Correlation of observer terms with
dimensions |, 2 and 3.
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intensified behavioural problems such as separation anxiety,
aggression problems or over-feeding resulting in obesity
(Hubrecht 1995; Takeuchi et al 2001). Behavioural
problems are a major cause of abandonment, euthanasia and
relinquishment of companion dogs to shelters (Goodloe &
Borchelt 1998). The domestic dog is also at great risk of
suffering poor welfare within shelters and laboratories
(Hubrecht 1995; Sales et al 1997; Wells 2004). Despite such
problems, the welfare of domestic dogs is relatively under-
studied. So far, research has focused predominately on the
investigation of enrichment ideas to increase the welfare
status of confined dogs (eg Wells 2004; Graham et al 2005),
and on the investigation of stress levels in dogs kept in
different types of confinement (Sales et al 1997; Beerda
et al 1999; Hennessy et al 2001). This research found, for
example, that dogs in animal shelters are significantly
stressed during the first three days of their stay, and that
poor housing conditions also increase a dog’s stress levels,
as reflected in increases in so-called ‘negative’ behaviours

Correlation (r values)

(Beerda et al 1999). In such studies, qualitative behavioural
assessment of a dog’s emotional experience may make a
useful contribution to establishing an animal’s welfare
status quickly, reliably and non-invasively.

The Free Choice Profiling approach to qualitative behaviour
assessment may also be applied to pain assessment. Studies
investigating pain assessment in dogs often rely upon facial
expression and body language to interpret the degree of pain
severity (eg Light et al 1993; Firth & Haldane 1999; Hardie
2000; Holton et al 2001; Wiseman et al 2004, 2006).
Similarly, in human infant patients that cannot communi-
cate, assessment relies on interpreting facial expressions
and behaviours which have been categorised to devise pain-
scoring systems (Holton et al 2001). However, the qualita-
tive rating scales used in such studies tend to be based on
pre-selected terms given to observers to assess the animal or
human subject (eg how ‘uncomfortable’ is the cat?).
Research has indicated that such pain scales are not always
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Figure 4
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reliable in that different observers can attribute markedly
different scores to the same animal (Hansen 1997).
Wiseman et a/ (2004, 2006), however, found that qualitative
descriptors of behaviour generated by the owners of dogs

could serve as useful and reliable indicators of chronic pain
in these dogs. Similarly, the research presented here
suggests that if observers are allowed to generate their own
descriptive terminology during observation, good

© 2010 Universities Federation for Animal Welfare
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agreement in characterising the behavioural expressions of
dogs can be achieved. It would, thus, be interesting to
further explore the use of an FCP approach to animal and
human pain assessment.

This study focused on one breed of dog (Beagle), and the
validity of its outcomes with regards to other breeds
remains to be tested. Many of the morphological modifica-
tions of modern breeds of domestic dog can be explained
by changes in the rate of development during domestica-
tion from the wolf. These changes have been dominated by
paedomorphism and neoteny, so that the adult passes
through fewer growth stages and physically resembles a
juvenile stage of its ancestor, while at the same time their
behaviour also resembles this juvenile state (Goodwin
et al 1997; Vas et al 2005). Such effects may well
influence the ability of observers to accurately interpret a
dog’s emotional expression, because the expression of
different breeds in the same situation (eg a wire-haired
Fox Terrier in comparison to a Shar Pei or Siberian Husky)
is likely to be different. Thus, to further investigate the
applicability of this methodology to welfare and pain
assessment in the domestic dog, the large variation in
morphology within the species must be taken into account.

Finally, several studies suggest that males and females
differ significantly in their attitudes towards animals.
Females are generally more empathic than males and
ascribe higher sentience scores (Paul & Podberscek 2000;
Daly & Morton 2006), and in general have more positive
views of animals (Herzog 2007). The observer group in the
current study consisted entirely of female dog-experienced
observers, and it is therefore likely that gender-bias will
have affected the reported results. Previous research using
FCP methodology has similarly consisted of greater
numbers of female than male observers (Wemelsfelder et al
2000, 2001; Napolitano et al 2008). Thus, future research
should make an effort to investigate the effects of gender on
the outcomes of qualitative behaviour assessments
generated through FCP.

Animal welfare implications

In conclusion, the results of this study indicate that the
qualitative behaviour assessment methodology originally
developed and tested for farm animals, also shows good
inter-observer reliability when applied to the domestic
dog (Beagles). This research should now be extended
across a range of dog breeds, and should investigate the
usefulness of this methodology in assessing the welfare
status of dogs in different environments and treatments.
Recently, in scientific literature, there has been growing
interest in assessing positive and negative aspects of
animal welfare and overall quality of life. The use of
qualitative behaviour assessment incorporates both
positive and negative aspects of an animal’s expressive
repertoire, and may well be particularly useful in
supporting the interpretation of physical and physiolog-
ical measurements of behaviour in terms of an animal’s
emotional experience, thereby providing an effective tool
for welfare assessment in dogs and a range of species.

Assessing emotional expression in the domestic dog 83
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