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Abstract

Developmental factors are known to contribute to behavioural disorders related to tear
and anxiety. Based upon the established association between restricted early lifc
experiences and the development of inappropriate avoidance and fear-related
aggressive behaviour, a series of experiments was designed to test whether a dog's
capacity to remain in emotional homeostasis at 7 to 8 weeks of age can be increased
by exposure to video images during the period of parasympathetic dominance between
3 and 5 weeks of age. First, it was demonstrated that puppies between 3 and 5 weeks
of age do react to video images. Second, the reactions of puppies, exposed to video
images for 30 minutes per day for 14 days between 3 and 5 weeks old, to test objects
in both familiar and unfamiliar environments, were compared with those of control,
unexposed puppies; the control puppies visited most of the objects significantly more
frcquently than did the exposed puppies. Third, another sample of puppies given the
same treatments was tested at 7-8 weeks of age; the control puppies were significantly

more fearful than the exposed, and also tended to visit the objects more frequently.

A new classification of one class of problem behaviour related to anxiety and fear,
separation problems. was developed and validated using a retrospective study of
clinical data. In the same data. no evidence was found that a restricted maternal
environment predisposed puppies to the development of separation problems; indeed,
puppies raised in domestic maternal environments, seemed to be predisposed to have
separation problems if they were homed at 7 weeks. but not at or after 8§ weeks of age.
F:Xposure to busy urban environments on a regular basis post vaccination, seemed to

protect against separation problems triggered by noxious events.
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Part |I:

Chapter |: Introduction

Modermn society has placed an increasing pressure upon dogs to fulfil the role of
social companion. They share a great part of our lives and are exposed to an
enormous variety of stimuli to which they are expected to adjust as easily as we
do (Bowen 2003). Many dogs, however, show an inability to cope when faced
with challenging or even apparently benign situations in their environment. Such
incapacity may be primarily due to genetic factors (Houpt & Willis 2001).
aversive experiences (whether accidental or due to “cruclty™) or inadequate
socialisation (Appleby 1993, Appleby er al 2002). The welfare of thesc dogs is at
risk. They cannot relax and enjoy life, feel threatened by “normal” events and are
more susceptible to stress and diseases. They are less likely to make rewarding
pets and are at a higher risk of being abandoned, re-homed or euthanased than

those that experience adequate socialisation during early development (McCune e¢f

al 1995).

The annual review of canine cases (N=1264 from participating members) of The
Association of Pet Behaviour Counsellors in the UK showed that the most
commonly referred canine behaviour problems in 2000 were fear aggression
towards people (25%), although this could partially reflect client perception of the
need to seek help (Turner er al 2000). In addition, fears and phobias were
observed in another 8% of the cases referred (including sound and visual fears and

phobias).

Companion animal behaviour counsellor David Appleby. based in the UK, trecated
773 dogs in 1992. Ten per cent (79) of them were diagnoscd as displaying fear for
people or cnvironmental stimuli because of inadequate socialisation and

habituation. These figures, however, are probably just the tip of the iceberg



because many dogs display problem behaviour without their owners secking help

from a behaviour counsellor (Appleby 1993, Bradshaw er al 2002a).

Behaviour problems have multiple causes. The temperament and character of a
dog are dependent on both its genetic background, including its breed. and the
environment in which it has been reared (Scott & Fuller 1965; Nott 1992).
Subsequent experience moulds and modifies the behaviour expressed (Nott 1992).
During critical or sensitive periods a puppy is more responsive to its environment,
and experiences appear to have a more lasting effect than those occurring in later
life (Scott & Marston 1950, Scott & Fuller 1965, Bateson 1979, 1981. Serpell &
Jagoe 1995, Overall 1997). Between 2.5 and 3 weeks, to some time between 12
and 14 weeks, is frequently cited in the literature as the sensitive period for
socialisation (Freedman et al 1961, Scott and Fuller 1965, Fox 1978). Research
appears to show that exposure to benign novelty during this period is essential to
the development of sound temperament (Scott & Fuller 1965, Appleby 1993,
Overall 1997). Additionally, extensive clinical experience (Appleby 1993, Jagoe
1993, Askew 1996, Serpell & Jagoe 1995, Overall 1997, Landsberg ¢t al 1997,
Appleby ¢r al 2002) suggests that puppies that do not have the opportunity to
experience particular kinds of stimuli during the socialisation period have an
increased likelihood of developing a fear response to those stimuli, which may
present either as inappropriate avoidance behaviour. fear or fear-related

aggression (Campbell 1975; Appleby 1993, 1999. Serpell & Jagoe 1995).

The developing fear response is associated with a decline in the process of
attachment. Theoretically attachment can be defined as the process “‘rthat
organizes the puppy s behaviour in relation to those individuals. canine or human
with which it usually comes into contact during a critical or sensitive period”
(Scott 1992 page 74). In a social situation attachment can be mutual and involve
two or more individuals. but the word can also be applied to a non-social situation
in which an individual becomes attached to an inanimate stimulus (Scott 1992). In
dogs the attachment process begins around 3 weeks of age: it soon reaches its

maximal rate, which is maintained until approximately 8 weeks of age. after



which it declines (Scott 1992). As in other altricial young (e.¢. domestic cats,
Deag et al 2000), behavioural interaction takes place immediately afier birth
between the bitch and the puppies (Fox 1978). during which behaviour of one
individual elicits a response in the other. Initially these interactions arc primarily
initiated by the mother, but as the pups become more mature. and as the
interactions are repeated, the sequence becomes more predictable. and the level of
behavioural organisation increases, resulting in a behavioural interdependence
between the mother and her offspring. As the mother is involved in most of the
behavioural activities of the puppy, she will become a significant component in
those stimulus configurations that support the offspring’s normal maintenance
behaviour. Changes in the dyadic interaction between mother and offspring
commence when the puppies’ sensory and motor capabilities develop. They
become more orientated towards salient stimuli and events in their environment

(Cairns 1972).

The attachment process is an internal one. The function of the environment is to
provide a social or non-social stimulus to which the young animal can become
attached (Scott 1992). An organizational process, such as the attachment process,
is most easily modified at the moment in development when it is proceeding at
maximum rate, and becomes increasingly difficult to influence as the system
becomes well established (Scott 1992). The learning experiences the puppy
receives to become skilled at organising its behaviour towards the variety of
animate and inanimate stimuli in its environment, which are often termed
“socialisation”, determine the objects, persons and animals to which the individual
learns to organize its behaviour towards (Scott 1962). The puppy may then
become dependent upon these to maintain behavioural organization (often referred
to as “attachment™). Conversely. stimuli with unfamiliar characteristics may clicit
anxicty or fear. The level to which a stimulus acquires control over a response
system of the individual will determine its dependency or attachment on that
stimulus. Among other factors, this is influenced by the presence of the stimulus
during the performance of diverse varations of the response system (Cairns

1966). The dependency on the stimulus can be transferred during development,



but is not generalized to other similar stimuli. In contrast, the learned acquisition
of positive or neutral associations, also an element of “socialisation™ in the broad

sense, with animate and inanimate stimuli can be generalized to similar objects.

The amount of exposure to stimuli, and the amount and quality of socialisation
received during the sensitive period, to a large extent influence the level to which
the puppy will be able to cope and adapt to changes in its environment in later life
(Scott 1992). If a puppy lives in a restricted environment and has no experience
outside of that environment, it may develop an exceptionallv narrow basis of
attachment, leading to behaviour abnormalities such as kennel dog syndrome
(Scott 1992). In such dogs, only a very limited range of stimuli are available to
support the organization of behaviour when confronted with new stimuli. and
conversely a wide range of stimuli elicit a fear response. This implies, although in
a less extreme form than in the “separation syndrome™ described by Scott (1992),
that a lack of exposure to a wide variety of stimuli during early life might also
influence the probability of developing separation related problems, which are a
common behaviour problem in dogs. For example, separation-related anxiety is
diagnosed in 20-40% of the cases presented at behaviour clinics in the United
States (Simpson 1997) and in Great Britain and may occur in up to a quarter of pet

dogs in the UK (Bradshaw et al 2002a).

The established association between a lack of early life experiences and the
development of inappropriate avoidance behaviour, fear and fear related
aggression, and the possible association between lack of early life experiences and
the development of separation related problems, form the basis for the goals of
this project. The objective of Part I. is to find a practical method to decrcase the
likelthood of developing inappropriate avoidance behaviour, fear and fear related
aggression, through increasing the exposure to stimuli for puppies that grow up in
a restricted maternal kennel environment. The aim of Part Il. is to investigate a
possible relationship between the development of separation related problems and
carly life expericnces in dogs, and to introduce and test a new model for the

diagnosis and treatment of such problems.



Chapter 2: Literature review

2.1 Wolves, dogs and men

Although significant debate surrounded the identity of its closest relative among
wolf subspecies (Clutton-Brock 1984), on the basis of both genetic and
behavioural studies the biological ancestry of the dog (Canis familiaris) is now
certainly a domesticated wolf (Canis [upus) (Clutton-Brock 1996, Lindsay
2000a). Molecular genetic data have strengthened the conclusion that dogs
originated from wolves (Wayne & Vila 2001, Savolainen et al 2002. [ .eonard et a/
2002). A survey of several hundred dogs and grey wolves showed that they have
only slightly different mitochondrial DNA control region sequences (Wayne &
Vila 2001). Dogs and wolves have allozyme alleles in common, have highly
polymorphic microsatellite allles and mitochondrial DNA sequences comparable
or equal to those found in grey wolves (Wayne & Vila 2001). Archaeological
evidence indicates that the dog was the first species of animal to be domesticated
which occurred towards the end of the last Ice Age (Clutton-Brock 1996). The
earliest find of a domesticated dog consists of a mandible in a paleolithic grave at

Obercastle in Germany, dated at 14,000 years BC (Nobis 1979).

The species has undergone pronounced biological and behavioural changes as the
result of domestication. The foremost factor in the process of domestication is
suppression of the animal’s “perceptual world”. A high degree of alertness or
sensitivity, combined with fast reactions to stress, are crucial for an animal in the
wild. For domestication the opposite characteristics of docility, lack of fear and
tolerance of stress are important requirements (Clutton-Brock 1996). Through
deliberate and accidental selection man has modified the animal’s perception of its
environment by reduction of brain size. less acute sight and hearing. hormonal
changes and the retention of juvenile characteristics and behaviour into adult life
(Clutton-Brock 1996). This leads to a neotenisation of the wild prototype, a

process in which maturity is developmentally delayed and growth rates altered



(Fox 1978). Domestic dogs appear in many respects to act like 4 to 6 months old
wolf cubs. Domestication has also strongly increased the motivation to seek social
contact with man, and has enhanced the ability of dogs to learn from man (Hare &
Tomasselo 2005). Dogs readily form social bonds with humans, often preferring
human contact over that with a conspecific when given a choice. Wolves
generally only form such attachments with humans in the absence of adult

conspecifics (Zimen 1987).

2.2 Present concept of socialisation

The contemporary concept of the sensitive period for socialisation in the dog is
based on several early studies on the development of dog behaviour initiated by
Scott and Fuller at the Roscoe B. Jackson Laboratory in the US. and the work of
Melzack and colleagues. at the McGill University in Canada, and lFox and
colleagues at Thudichum Psychiatric Research l.aboratory in Illinois (Webster

1997).

In 1945 an extensive program of research into the relationship between heredity
and social behaviour in dogs was started by Scott and his associates. Scott and
Marston (1950) classified the social development of puppies into four natural
periods based on definite and important changes in behaviour, which in most
cases coincide with significant changes in social relationships. In their view there
are two major factors that determine the periods of life critical in the development
of social behaviour: the maturation of the nervous system, and times when social

adjustment is made.

This and subsequent studies that refined the concept of critical or sensitive periods

in the carly development of the dog, divided it into the following stages.



2.2.1 The prenatal period

Historically this period has been largely overlooked in the ontogenesis of canid
behaviour and has been described as a period when external forces cannot affect
development (Serpell & Jagoe 1995) However. there is a growing body of
evidence illustrating that prenatal influences can have long term effects on
development (Weerth et al 2005). There are findings from studies in c.g. rodents
and humans that suggest transplacental maternal influences may affect the
behaviour of offspring (Owen ef al 2005. Kaiser & Sachser 2005) which may
have important implications for the management of a pregnant bitch (Jagoe 1993).
Females that are subjected to stressful experiences during pregnancy tend to give
birth to more emotional or reactive offspring later in life (Thompson er al 1962.
DeFries, Weir & Hegmann 1967, Owen et al 2005. Kaiser & Sachser 2005).
These changes in emotionality and reactivity are probably caused by direct effects
of maternal corticosteroid hormones, and androgen influences from the sex and
proximity of littermates in the womb (Fox 1978, Serpell & Jagoe 1995, Owen er
al 2005, Kaiser & Sachser 2005), on the development of the foetus’s subsequent
physiological responsiveness to stress, rather than genetic influences (Denenberg
& Morton 1962). These factors could alter the effect of exposure or deprivation
during the sensitive period. but have not been investigated systematically

(Appleby 1999).

2.2.2 Neonatal period (0-13 days)

Born at a relatively early stage of neurological development. neonatal puppies are,
to a large extent, isolated from their environment. The mostly unmyelinated
forebrain and spinal cord and consequent poor impulse transmission means that
they have limited motor, sensory and investigative abilities (Scott & Marston
1950, Scott & Fuller 1965, Fox 1972. 1978. Nott 1992). However. it has been
suggested that some external influences e.g. exposure to smells and exposure to
handling and mild stress-inducing stimuli may have long-term effects on the
development of social behaviour (Fox & Stelzner 1966, 1967, Serpell & Jagoe

1995). learning, emotionality, and general adaptability (1.indsay 2000a).



2.2.3 Transition period (13 to 20 days)

The transition period begins with the opening of the eyes at around 13 (+/-3) days
and ends at approximately 18-20 days with the opening of the ear canal (Serpell &
Jagoe 1995). Rapid brain development and sensory and motor development make
walking possible and enable exploratory behaviour to develop (Scott & Marston
1950, Scott & Fuller 1965, Nott 1992). At the end of the transitional period tactile
and thermal reactions are no longer dominant, and are supplanted by responses
related to visual and auditory stimuli (Scott & Marston 1950). Olfactory stimuli
remain important throughout. These changes mean that puppies experience a rapid
increase in the amount of social stimulation that they must process, and enter into

a period of adjustment.

At the end of the neonatal period the puppy displays the first reactions that
indicate differentiation of social environment: e.g. awareness of and attention to
an observer. By three weeks a puppy will yelp if it is in an unfamiliar
environment, even if it is warm and well-fed (Scott & Fuller 1965, Fox 1971).
Play fighting first appears near the end of this period and pups start displaying
their first social signals, such as tail wagging (Serpell & Jagoe 1995).

In terms of learning and the effects of early experience, this period resembles the
neonatal stage. There is a steady increase in response to both classical and operant
conditioning, although rates of learning and the stability of conditioned responses

do not reach adult levels until 4-5 weeks of age (Scott & Fuller 1965).

2.2.4 The socialisation period (3 to 9 weeks + |)

This period is described as the period during which a puppy learns species
identity, and will direct species-typical behaviour towards animals that match it. It
is suggested that domestic dogs form a multiple species identity (McCune ef al
1995) because cxperience during the socialisation period determines the nature of
the persons, animals, places and objects to which it becomes accustomed (Scott

1962, Scott & Fuller 1965).



The beginning and early stage of the socialisation period correlates with the
maturation and myelination of the spinal cord (Fox 1964), as a consequence of
which sense organs become functional, the puppy becomes mobile. is aware of
visual and auditory stimuli, and learns to recognise and differentiate between such
stimuli (Scott & Marston 1950). Complex learning also becomes possible,
although opportunities are limited until seven or eight weeks, by which time

sensory perception appears to have reached adult ability (Scott & Fuller 1965).

The upper and lower boundaries of the socialisation period have been identified
by experiments in which social contacts were observed and manipulated at
different points and for different periods. The onset of the socialisation period is
defined by the appearance of the auditory startle response (Scott & Fuller 1965).
The upper boundary is now thought to be much less clear cut than originally
suggested (Serpell & Jagoe 1995, Appleby 1999). In what is often regarded as the
definitive study (Serpell & Jagoe 1995), Freedman et al (1961) concluded that
‘2,5 to 9-13 weeks of age approximates a critical period for socialization’. Others
have proposed that the actual sensitive period is probably much shorter (Webster
1997). For example, McCune ef al (1995) and Appleby (1999) suggest 8-10
weeks, which is when weaning takes place in natural conditions. There is
consensus amongst some commentators that 10 weeks is the upper limit
(Pfaffenberger & Scott 1976, Markwell & Thorne 1987). However, there are
reports of canids socialised well beyond the age of ten weeks (Nieburh et al 1980)
and evidence for an extended gradual decline in sensitivity can be found in a
series of experiments on other species e.g. Immelmann & Suomi (1981) and

Bateson (1981).

Scientists have investigated the effects on social behaviour of exposure to social
stimuli by removing puppies from their mother and/or litter mates, and then
exposing them only to humans or other species for various periods of time (Fox
1969, 1971. 1978), or by completely restricting social contacts to other
conspecifics (Freedman er al 1961, Fox & Stelzner 1966, 1967, Pfaftenberger &
Scott 1959). For example Fox (1969, 1971, 1978) fostered puppies individually



into litters of four week old kittens. By twelve weeks of age. the cat-reared
puppies preferred contact with cats over contact with other puppies that had not
been fostered. Another experiment involved litters of puppies split into three
groups. One group was hand reared from three days old and received no canine
contact. The second group was given equal canine and human contact. The third
group only experienced other puppies and their dam. When these three groups of
puppies were brought together at 12 weeks and run through a series of tests and
observations until 15 weeks, they showed a preference for puppies that had
received similar rearing experience. The puppies raised in isolation from
conspecifics showed an overall deficit in their relations with other puppies. They
were non reactive and non-aggressive when first put together. but quickly became

aggressive towards their peers (Fox & Stelzner 1967. Fox 1978).

The effects of social deprivation during the socialisation period have been widely
studied (Scott & Marston 1950, Melzack & Scott 1957, Clark et al 1951, Mclzack
1954, Melzack & Thompson 1956, Melzack & Scott 1957, Fuller & Clark 1966,
Fuller 1967). Puppies raised in socially deprived and restrictive laboratory
environments demonstrate extreme neophobic responses and appear hyperactive.
They also show decreased social activity, exploratory behaviour and learning
ability when removed from familiar environments or stimuli (Melzack 1954,
Melzack & Thompson 1956, Melzack & Scott 1957, Wright 1983). Scott & Fuller
(1965) reported an experiment in which puppies reared in small individual pens
did not adopt active escape responses, assumed strange postures when
approached, and engaged in fear biting. Other surveys appear to show that the
abnormal behaviours most likely to arise from failure to develop specics
recognition and familiarity with benign environmental stimuli are fear-based. and
take the form of either avoidance of novel stimuli, or fear-based aggression
(Campbell 1975, Appleby 1993, 1999, Magnus & Appleby 1995, Serpell & Jagoc
1995, Appleby ¢f al 2002).

Surprisingly little is known about how much time is needed to socialisc a dog

(Hubrecht 1995). Experiments looking at the carly ¢ncounters necessary for
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socialisation to occur vary considerably in the amount of exposure necessar\ to
achieve adequate socialisation. There are indications that socialisation to humans
can be achieved through relatively short exposures, compared to the amount of
time that the pups have access to the dam. Forty minutes per week per litter or
even less were reported as effective by Scott & Fuller (1965). Wolfe (1990)
described a programme that achieved -adequate socialisation’ of laboratory
beagles with less than five minutes of human social contact per pup per week.
Subsequently, Hubrecht (1995) reported that an extra 2.5 minutes per day of
human contact, in addition to normal routine cleaning and feeding activities, with
pups aged 5-11 weeks produced animals more likely to approach humans when
tested 6-11 months later. However, these studies were conducted in a laboratory
environment; which is very predictable and restricted in terms of stimulation and
routine and involved Beagles, which, when compared with many other breeds,
have been bred to adapt physically and temperamentally to laboratory

environments (McCune et al 1995).

2.2.5 Juvenile period (9 + | weeks — until sexual maturity)

This period from weaning until sexual maturity is primarily one of growth. and
the development of skills using motor patterns that appeared in earlier periods. In
free living animals this period would involve learning to hunt and to become self
supporting. Regression of previously established acceptance of stimuli can occur
during this period (Appleby 1999). For example, dogs that are well socialised at
three months will regress and become fearful again if periodic social
reinforcement is withdrawn until the age of 6-8 months (Woolpy & Ginsberg
1967, Woolpy, 1968, Fox 1971. 1978). Once properly socialised throughout the
cntire period of approximately 6 months, adult wolves appear to remain socialised
despite long periods of isolation from human contact. They maintain their
fricndliness and generalise it to all humans who act approprnatcly to them
(Woolpy & Ginsberg 1967). However, there are large difterences in the
development of social behaviour between dogs and wolves (Frank & Frank 1981,
Coppinger & Coppinger 2001) that are suggested to result from the selection in

domestic dogs for prolongation of juvenile behaviour and morphological



neotenized characteristics (Frank & Frank 1981. Coppinger & Coppinger 2001).
Coppinger & Coppinger (2001) report that socialisation to humans in wolves has
to take place before the age of nineteen days. otherwise it is too late. Depending
on the breed, in dogs it might be too late if socialisation to humans has not taken
place before eight, nine or maybe ten weeks. Frank & Frank (1981), who
compared the social development of four Alaskan Malamutes (C. familiaris) with
four Eastern timber wolves (C. lupus Iycaon), described that regardless of the
amount of daily contact with the wolf pups, their socialization to humans was
tenuous and shifted from around six to eight weeks of age from passive
acceptance to wariness and from the onset they showed an explicit preference for
canine social partners. The Alaskan Malamute puppies, by contrast, displayed the
opposite social preferences. As soon as they developed the necessary locomotor
ability, they approached the experimenters, and at around 4 wccks of age were
much more socially independent of the (foster) mother and showed cffusive
greeting behaviour to humans. It may be relevant that anecdotal evidence exists
(Serpell & Jagoe 1995) that young wolves, and many young dogs, seem to
experience a second, sudden phase of heightened sensitivity to fear-arousing

stimuli at around 4-6 months of age (Mech 1970, Fox 1971).

2.3 Imprinting

The development of a social preference of a young animal for its parent or for
another individual has been a prominent subject in the study of animal behaviour
(Bolhuis 1999). At the moment in time when the pioneering work was conducted
on the socialisation phase of dogs. the concepts of the “critical period™ and
“imprinting” were widely accepted among ethologists and the latter was used
synonymous with the term “primary socialisation™. Essentially filial imprinting is
a learning process in young animals, typically precocial birds. involved in the
formation of an attachment to and preference for the parent. parent-surrogate or
siblings (Bolhuis 1999). Over a period of time of exposure to the object it forms

an attachment and the voung animal increasingly restricts its social interactions to



that object (Hadden 2002). A second system involved in the development of tilial
behaviour has been called a predisposition which refers to a perceptual preference
that develops spontaneously in young animals without having experience with the

particular stimulus (Bolhuis 1999).

Filial imprinting is thought to consist of a sequential series of events, beginning
with searching behaviour as soon as the necessary sensory and motor systems are
capable. The animal will then learn to recognize the object to which, by means of
the internal template, it is predisposed to respond strongly (Bolhuis & Honey
1998), after which approach behaviour 1s stimulated and searching inhibited. All
stimuli received within a short time of each other are generalized together to form
a composite picture of the object. Subsequently, the familiar object stimulates
approach and the animal will display affiliative social behaviour to it. Untamiliar
objects will start to trigger withdrawal behaviour. However. if an unfamiliar
object is presented repeatedly, the animal may become habituated to it, but it is

unlikely to display affiliative behaviour (Bateson 1979).

The great importance of the process of primary socialization was first recognized
by Konrad Lorenz, who studied filial imprinting in waterfowl. He called the
process of forming a primary social relationship “Prdgung” which has been
translated as “imprinting”. This translation might be a bit unfortunate. The word
also means “impress” which seems to be a better translation, as the young birds
scem to be highly impressed by a limited experience early in life (Scott & Fuller

1965).

The main technique for testing the existence of the process of imprinting and
socialization has been to foster young animals on to another specics. If the
fostercd animal transferred its social attachment to the new species 1t was
concluded that socialisation had taken placc. To test for the critical period for the
process the next step was to try this at different ages (Scott & Fuller 1965). The

most common way in which imprinting is measured is the animal’s tendency to



approach the training object it was imprinted on, compared to a novel object.

when given a choice between them (Hadden 2002).

Experiments into imprinting and socialisation which have used the technique of
fostering young with unrelated parents have generally produced consistent results
in a wide range of species, including insects, birds, and mammals such as dogs.
wolves (Scott & Fuller 1965) and chimpanzees (Kellogg & Kellogg 1933 cited in
Scott & Fuller 1965, Hayes 1951 cited in Scott and Fuller 1965), sheep and guinea
pigs (Gray 1958 cited in Scott & Fuller 1965). These studies have led to the
conclusion that forming an emotional attachment to members of the parent species
is largely independent of outside circumstances. Whether rewarded, punished or
treated indifferently, the young animal of the right age will form an attachment to

whatever is present in the environment at that time.

2.4 Critical and sensitive periods

The essential mechanism of imprinting i1s an internal process acting on
information from the external environment (Scott & Fuller 1965, Bateson 1979).
The onset and completion is biologically defined, making the animal susceptible
to the crucial experience or its absence for a limited time (Lindsay 2000a). Highly
social animals show a critical period for socialization early in development. The
behavioural mechanisms which limit the period differ from species to species and
can not be predicted in advance. However, a developing fear reaction is a common

mechanism (Scott & Fuller 1965).

Imprinting was originally thought to be a component of an inflexible cycle of
development, cither in a fixed time “window”, or in a more flexible “window™
which was time-limited but also depended on the quality and quantity of
stimulation received (Bateson 1979, Hadden 2002). During this “window™
particular events in the environment have a strong and unalterable cticct on

subscquent behaviour; encountered cither before or after the critical period. the



same events have little or no effect. However. altricial voung. such as puppies.
form social attachments during a longer period of time due to their slower
development. For that reason the term ‘sensitive period’ is now favoured by most
authorities (Serpell & Jagoe 1995). Generally. the concept of the “critical period™
has now been replaced in behavioural development with that of the “sensitive
period”. It is described as a stage when the environment exercises more influence
on later behaviour than at it does at other times. The developmental trajectory has
not been affected irreversibly, but it may be more difficult to redirect it once the
sensitive period has passed (Bateson 1979). It may possibly be that the ability to
form social attachments remains. but the willingness to learn is blocked. ¢.g. by

fear (Bateson 1979).

Bateson (1981) has developed a “competitive exclusion™ model to account for the
blocking of subsequent learning. It consists of two components, a recognition
system and an executive system which produces the affiliative behaviour. Once
the sensitive period begins, sets of stimuli which the young animal encounters
first, and/or produce a best-fit with the initial template. are learned by the
recognition system and at the same time build connections with the executive
system. Other sets of stimuli can be incorporated by the recognition system but
will usually fail to produce sufficient connections to the executive system. It is an
assumption of the model that the number of potential connections between the two

systems is limited.

2.5 Comments on the current concept of socialization

2.5.1 Present practice of puppy rearing

Although carly studics still remain influential (c.g. Serpell & Jagoce 1995,
I lubrecht 1995). more recently it has been suggested that some practices based on
them have little or no cffect e.g. attendance at puppy socialisation courses and

carly homing of puppics (Sckscel er al 1999, Slabbert & Rasa 1993). or can cven

N



be detrimental to the puppies’ welfare (Slabbert & Rasa 1993). Slabbert and Rasa
(1993) concluded that separation from the dam at six weeks does not improve
socialisation with humans, when compared to identical exposure to humans but
remaining with the dam until 12 weeks. However. in their study socialisation was
specific to the handlers involved in the research. The purpose of removing puppics
from the dam as early as possible is to ensure the maximum opportunity for
exposure to a broad range of novel stimuli. as promoted by the Guide Dogs for the
Blind Association (Freeman 1991). Slabbert and Rasa did not test this. since both
groups of puppies were housed and tested in identical circumstances until 12
weeks. They were able to conclude that there was a greater risk to health and of
mortality in the group separated from the dam at six weeks. This has been shown
in other experiments and may be associated with inadequate parasympathetic
arousal (Fox 1978). Slabbert and Rasa did not consider the possibility that for the
rehomed puppy significant periods of exposure to human owners may be a
sufficient substitute for ongoing maternal presence. This was not fully tested in
the 2 hour per day exposure the puppies were provided within their experimental

design (Appleby 1999).

Seksel et al (1999) did not find that puppy socialisation classes resulted in
significant improvement in confidence or socialisation with people in puppics
with a minimum group mean age of 9.5 weeks. However, they did not control for
the experience the five groups tested received away from the classes. which may
have swamped any effect of the classes themselves. Alternatively this finding may
indicate that experiences prior to 9 weeks of age have the most substantial effect

(Appleby 1999).

2.5.2 Comments on the experimental design of early research

Scveral authors have asserted that the results of the research into the socialisation
process in dogs are questionable (Lehrman 1970). Criticism has been particularly
directed at experimental designs. small sample sizes and small ranges of breeds
(Webster 1997, Overall 1997). For cxample, in Freedman e al’s (1961)

experiment, during which litters of puppies were kept with their littermates and
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dam but isolated from humans except for one week of exposurc to human
handling and testing at either two, three. five, seven or nine weeks (etc.) would.
indeed, have been more informative if additional groups of puppics had been
tested at 10, 11 and 12 weeks, with control groups similar to those for puppics
tested at 14 weeks (Appleby 1999). Bateson (1981) points out (Jagoe 1993) that
many results of the experiments into the timing and effects of the socialisation
period are confounded by the fact that the puppies which are exposed to a
stimulus earlier in development, are also exposed for longer periods of time.
Alternatively, if the age of testing is kept constant. the period from the end of
exposure to testing is not. Even where the length of time between exposure and
testing is kept constant, the age of exposure is then confounded with the age of

testing.

Additionally, little is known about the correlation between the prevalence of
behaviour problems in the canine population and the effects of carly c¢xperience.
both during the sensitive period and also during the juvenile period (Scrpell &
Jagoe 1995). Appleby er al (2002) tested the hypothesis that dogs referred to a pet
behaviour counsellor exhibiting avoidance, or aggressive behaviour related to
fear, should present a history of limited early experience more frequently than
dogs exhibiting types of problem behaviour unrelated to fear. They demonstrated,
by comparisons with dogs living in a non domestic maternal environment or not
having been exposed to a busy urban environment post vaccination: “that
domestic maternal environments and urban environments posi-vaccination are
associated with a reduced probability that dogs will later display both avoidance
hehaviours and aggression to unfamiliar people. As anticipated, this cffect iy
modified by the age at which the puppies are homed. For most behavioural signs.
the longer a puppy remained in a particular environment the greater wus the
association behween that environment and its later behaviour (Appleby et al p 11-
12)". Such retrospective studies are, however. limited by the extent to which dog
owners can report the details of the environment in which their dog has been
raiscd. To get more insight into the effects that early experiences have on the

development and expression of inappropriate avoidance behaviour. fear and fear-



aggression, observations need to be made of the amount of cxperience puppies
receive in the maternal environment and in the home cnvironment. combining
precise measurement of passive and active exposure to novel stimuli, and the age

of homing

It appears that from the experiments carried out we have learmned a great deal
about how to produce abnormal behaviour through early and extreme
manipulation of an organism’s environment, but considerably less is known about
the behaviours that immature animals exhibit in natural settings on their wayv to
becoming adults. A more thorough understanding of thc impact of early
experience could be gained by designing cxperiments examining the range of
behaviours that occur naturally, the range of conditions that affect them, and the
influence they have on later behaviour, instead of designing experiments

involving unusual treatments or extreme deprivations (Simme! & Baker 1980).

2.6 Time for a new, more appropriate, theoretical framework?

In addition to the comments made above. it is important to bear in mind that the
theoretical framework that guides research into the ways in which social
preferences are formed is largely based on experiments using domestic species of
birds, such as waterfow! and zebra finches (Lorenz 1935, Bateson 1979, 1981).
Filial imprinting in birds is therefore the most complete model on which to base
the socialisation of dogs to people (Bradshaw unpublished). There are some
similarities between the “imprinting™” process in birds and socialisation in dogs but
therc are also some important differences, some of which it is speculated may be a
consequence of domestication (Bradshaw unpublished). The focus of the literature
on dogs and cat behaviour has been how they learn to behave in a friendly and
appropriate way towards people. It seems to involve simultaneous imprinting to
several species and is not restricted to the recognition of close kin exclusively. For
that reason the competitive exclusion model cannot apply qualitatively and may

cven not apply quantitatively. because there has been no evidence so far that dogs



which are well socialised to people are less skilled to interact socially with other
dogs or vice versa (Rooney et al 2000, Bradshaw unpublished). Therefore. before
drawing any conclusions about how useful the current conception of filial
imprinting in birds may be for the socialisation of puppies it is worth thoroughly

re-examining the socialisation of dogs (Bradshaw unpublished).

“It is certainly the case that a great deal more needs to be learned about the
mechanisms underlying the socialisation of both dogs and cats, an especially
important task because so many behavioural problems seem to have their origins
in inadequate socialisation. It is possible that the processes underlying the
analogous processes in birds will prove useful in guiding research, but it is also
possible that, in the words of Dorothy Parker (1893-1967), American writer and
wit “You can't teach an old dogma new tricks”, and a new, more appropriate

theoretical framework will eventually emerge (Bradshaw, unpublished manuscript

p.5)".
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Chapter 3: Sensitive periods in the development of beha-
vioural organization in the dog and the role of emotional

homeostasis

(This chapter is based on a paper presented at the International Veterinary Behaviour Meeting

2003 in Caloundra, Australia).

3.1 Introduction

In the view of Scott and Marston (1950) the two most important factors that
determine the periods of life critical to the development of social behaviour are
maturation of the nervous system and times when social adjustment is made.
Therefore, their classification of the developmental periods of puppies was based
on the observation of definite and important changes in the behaviour of puppies,

which in most cases coincide with significant changes in social relationships.

In this chapter an alternative view is presented on the classification of
developmental periods in puppies and a different explanation for the development
of inappropriate avoidance and fearful behaviour. This is achieved by examining
how behavioural organisation is influenced by the emotional development of the
dog. which suggests that the three to five week period of development forms the

foundation for the whole of the sensitive period.

3.2 Emotions

Current thinking suggests that animals ¢xperience primary cmotions such as fear.
cuphoria and anxicty. comprising of a cohesive set of behavioural. physiological
and cognitive integrated responses to environmental experiences (Spruijt 2001,
Paul ¢r al 2005). They have an organizing effect on other brain structures. and

induce an internal state. or “affect™. which may be indirectly recognized by
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observing behaviour patterns and by the presence of internal organizing signals
such as hormones (Spruijt 2001. Paul er a/ 2005). Brain structures involved in the
selection of responses integrate cognitive cue and context-related information with
the affective state of the animal (Fraser & Duncan 1998, Spruijt 2001. Paul er u/
2005). The cognitive element refers to the information processing mechanism by
which the individual acts on information from the environment e.g. through
sensory processing or associative learning, the affective element in its strict sensc
is often described as being similar to ‘mood’ states in humans (Paul ef a/ 2005).
The term “emotion” will be used in this text to refer to the process linking
information processing (e.g. appraisal of stimuli) via affective states to action

tendencies (Frijda 1988, Paul er a/ 2005).

Emotions are not hedonically neutral but are experienced as either positive or
negative (Frijda 1988, Fraser & Duncan 1998) and may occur because of a match
or mismatch between events and interests (Frijda 1988, Fraser & Duncan 1998).
When an individual experiences a negative emotion. physical and behavioural
reactions to regain emotional homeostasis are likely to be activated. [f such
reactions are inadequate or inappropriate, stress reactions may be induced, and

welfare compromised (Paul et al 2005).

3.3 Behavioural organisation, emotional homeostasis and

maintenance sets

Behavioural organisation allows an organism to achieve emotional homeostasis,
which is defined as neurophysiological stability. in a varying environment,
equipping it with an independent capacity to cope and adapt (Vincent 1986). By
neurophysiological stability it is meant that no stimuli that are observed are
perceived as threatening, i.e. causing a negative emotional state and activation of

the sympathetic autonomic nervous system.



It is proposed that the dog’s capacity to remain in emotional homeostasis de\ clops
throughout the sensitive period for behavioural organisation. as part of the
processes whereby mental representations of stimuli are formed and linked to
associations and responses. Some of those associated with paras\'mpathetic
activity, the means whereby emotional homeostasis is achieved, become part of a
“maintenance set” of animate and inanimate objects. Emotional dependence upon
these objects or stimuli associated with them is formed and maintained by
exposure (Scott 1963, Cairns 1966, Bateson 1981, Pageat 1998) and. for social
stimuli, may not depend upon but may be enhanced by the presumed primary
reinforcers, such as suckling (Harlow & Zimmerman 1959. Igel & Calvin 1960.

Pageat 1998) and physical contact (Cairns & Johnson 1965).

Whether a stimulus becomes part of a maintenance set and the extent to which
dependency upon it develops is determined by cue salience, duration of exposure.
context (Cairns 1966), the stimulation the object provides (Cairns 1966.
Gubernick 1981, Gross 1996) and the extent to which a maintenance set has
developed and enabled behavioural organisation (Scott 1968). During the
sensitive period for behavioural organization the process is rapid and easily
influenced, but is initially regulated by stages of sensory and neurophysiological
development during which higher levels of neural organisation build upon more
primitive mechanisms (Fox 1971). Therefore disturbance at an earlier stage of
neural development will have negative consequences for subsequent development

(Fox 1971).

3.3.1 Heart rate development, approachl/avoidance behaviour and

emotional homeostasis

In the first 16 weeks of lite periods of decreased and raised heart rate occur (Scott
1958). Heart rate is a sensitive indicator of both bodily activity and various types
of emotions (Scott 1958, Scott & Fuller 1965). During the first two weeks of life
the heart rate of puppics is very high, shows a firm dip between three and five
weeks. raising to normal level from five weeks to around seven weeks of age after

which the heart rate declines towards the adult level (Scott 1958). These general

M

—-



changes in heart rate seem to be independent of breed (Scott 1958. Scott & Fuller
1965) and correlate with parasympathetic (three to five weeks) and sympathetic
dominance (week five to a peak at seven/eight weeks followed by gradual decline)

respectively, and are manifested in changes in approach-avoidance behaviour

(Freedman et al 1961).

Ontogenetically, the parasympathetic approach-process develops before the
sympathetic-withdrawal process (Schneirla 1965). The phenomenon of excitation
and inhibition underlying the approach-withdrawal processes cnsure that during
the period of excitation, through seeking perceptual homeostasis, the animal will
seek stimulation. This ensures that the developing organism will reccive optimal
stimulation and experience, which is essential for forming normal social
relationships and the later development of appropriate approach and avoidance
behaviour to novel stimuli, as the avoidance phase is dependent upon what the
individual learns during the approach period. Lack of cxperiences during the
approach phase leads to restrictions on subsequent socio-environmental
interactions and subsequent development of fear responses. As a result of the
imbalance between approach and avoidance processes. and insufficient

development of inhibition, a chronic state of arousal arises (Fox 1971).

Lindsay (2000a) interprets the three to five week dip in heart rate as an outcome
of the integration of neural connections and the development of cmotional
responses to social and non-social stimuli. After the raising of the heart rate from
normal level from 5 weeks to around 7 weeks, the end of the period in changes in
heart rate is at 7 weeks. This coincides approximately with the time of an adult
FEG (Fox 1964). It is supposed that this is the period when complete cortical
connections with the hypothalamus are established. Scott (1958) concludes that
the period from 3 to 7 weeks is an especially sensitive period for the development

of emotional reactions.
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Figure I: Schematic depiction of parallels in changes in approach-avoidance behaviour towards

novel objects and changes in heart rate. The arrows represent the heart rate, the triangles

approach and avoidance behaviour. The Y-axes represent the frequency of heart-rate and level of

(performance of approach and avoidance behaviour. Based on Freedman et al (1961) and Scott
1958).
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3.4 Disruption of homeostasis

Disruption of behavioural organisation, and thereby disruption of emotional
homeostasis, can cause frustration, anxiety and/or fear. Reduction in
parasympathetic autonomic system activity results in activation of regulatory
mechanisms with the aim of re-establishing emotional homeostasis. If the
challenge to these mechanisms is too great the organism will experience a sense of
loss of control, reducing its capacity to cope and adapt (Appleby & Pluijmakers
2003).

Disruption of homeostasis can be caused by:
- Innate/prepared threatening stimuli: animals may react fearfully towards a
stimulus because of its physical characteristics (e.g. intensity, duration,

suddenness, speed).




- Conditioned threatening stimuli: the stimulus is associated with a threatening
event as a result of learning.

- Novel stimuli: as the level of behavioural organization increases, the presence of
novel stimuli and stimuli that do not perform to expectation may lead to a
negative emotional state.

- The loss of animate and inanimate objects that generate stimuli from the
maintenance set (e.g. loss of the dam after homing) which leads to a feeling of
reduced control and disruption of responses to subsequent events. The extent to
which the behaviour is disrupted will increase with the combined salience of the

lost stimuli (Appleby & Pluijmakers 2003).

Furthermore, these factors can combine and their effect accumulate through a
process of sensitisation. For example, exposure to novel stimuli or unconditioned
threatening stimuli in an unfamiliar environment in which no maintenance stimuli
are present, might increase the experienced level of loss of emotional homeostasis

and the concomitant emotional reaction.

3.5 Development of behavioural organisation
3.5.1 Initial phase: approximately 0 to 3 weeks of age

Behavioural organisation in the ontogenetic initial phase is largely reflexive and
concerned with survival (Scott & Marston 1950). Only rapid changes in physical
stimulation. such as sudden loss of support (hunger, cold, lack of contact. pain).
cause distress (Scott & Marston 1950; Kagan 1970). There is no wariness of
novelty (Smith 1979) and limited capacity for conditioning (Fox 1971). The initial
phase of behavioural organisation and normal maintenancc set development
results in a puppy becoming emotionally dependent upon its mother and to a
lesser extent on its littermates and nest-site. This is inevitable because of the
availability and salience of the stimuli. scnsory and cognitive development (Fox
1978, Scott 1992) and absence of opportunities to attach to other stimuli. due to

limited drive and mobility. Initial behavioural organixation, manifested  as




dependency on the maternal figure, is not simply an affectional bond but a way of

maintaining homeostasis of the autonomic nervous system (Caimns 1966. Bourdin

1999, McFarland 1999).

3.5.2 Second phase: approximately 3 to 5 weeks of age

The second phase of development reduces dependence upon the very narrow and
salient maintenance set already established. by increasing the number and variety
of stimuli for behavioural organisation, after perceptual and locomotor abilities
develop and reflexive behaviour declines. Stability developed in the first phase
establishes the confidence to explore other stimuli and develop parasympathetic
responses through further learning (Bradshaw e¢f al 2002a). There are two
mechanisms involved in the seeking system and devclopment of behavioural
organisation at this stage: perceptual learning and response sclection (Smith
1979). Perceptual learning involves recognition of new stimuli and variations in
familiar stimuli (Carlson 1998) but this is only useful in conjunction with other
forms of associative learning. This learning involves the acquisition of cue
properties for stimuli that elicit the organization of behaviour (Carlson 1998,
Cairns 1966). Exploration is driven by the seeking components of the brain
(Panksepp 1998), which were without intrinsic cognitive content in the initial

phase of development but now exhibit spontaneous learning.

Seeking (Panksepp 1998) is aroused by:

- Regulatory imbalances that drive consummatory reflexes, leading to general
arousal and motor output of forward locomotion.

- External stimuli. These can be subdivided into biologically relevant stimuli
which are unconditional and are relevant for survival. and biologically irrelevant
cues. The former have a strong innate interaction with the system. The latter have
weak intcractions with the system prior to conditioning because during the
evolution of the species in question they were not reliable indicators of
environmental cvents that promoted survival. The motor output consists of
exploration. approach-sniffing behaviour. investigation and species-typical

foraging.



- Cues associated with incentives. The seeking system interacts with higher brain
circuits that mediate the ability to anticipate rewards. Animals exhibit
expectancies in response to cues which have been previously associated with
arousal of this system, and display anticipatory approach towards them (Panksepp

1998). Consummatory behaviour results in disarousal of the system (Panksepp
1998).

Behavioural organisation is also developed through exposure to different contexts,
and novel and challenging stimuli (Fox 1978. Serpell & Jagoe 1995) that disrupt it
and result in the learning of responses that maintain emotional homeostasis.
Expectation of these outcomes increases the sense of control and reduces

emotionality.

3.5.3 Third phase: approximately 5 to 7 weeks

The third phase is reached when a broad maintenance set is established and
behavioural organisation to the known environment is achieved. Subsequent
change is more likely to upset than to benefit the system (Scott 1992). However,
the composition of stimuli in maintenance sets is variable because their cffect can
diminish, extinguish or be superseded by more salient or more available stimuli

(Cairns 1966).

An expectation of aversive consequences based on learned associations is an
important cause of fear (Smith 1979). Cumulative experience will increasingly
become a determinant of fearful and non-fearful responses during the rest of life.
Stimuli which are moderately difficult to assimilate — for example. those that are
somewhat unpredictable - will generally bring about exploratory responscs. so
long as other contextual factors are reassuring and that the animal has a preference

to investigate novel stimuli or locations over those that are familiar (Smith 1979).

The ability of the individual to maintain contingent behaviour sequences or
control is (probably) very important to maintain emotional homeostasis (Smith

1979). The individual may readily learn specific fears of, for example. unfamiliar



stimuli, and retain and generalise them, because of their initial discrepancy In

stimulus characteristics, and/or noncontingent or unpredictable sequencing of
behaviour (Smith 1979).

3.6 The sensitive period of behavioural organisation: An alternative

view to the present concept of socialisation and habituation

The previous model, reviewed in Chapter 2 ,of the development of fear responscs
to novel stimuli in dogs (Scott & Marston 1950, Freedman ef al 1961, Scott &
Fuller 1965) and subsequent research based on it (Fox 1971). clearly showcd that
behavioural development in the dog takes place during identifiable phases.
Isolation experiments to determine the timing of the development of behavioural
problems due to a lack of socialisation have limited use, and may even be slightly
misleading because they are based on observation of behavioural change. In tact,
these changes follow a period of development of the relevant brain structurcs.
their integration and most importantly a period of behavioural organisation that
makes subsequent response to novel stimuli possible (Fox 1964. Fox 1971). In
other words, before an animal is in a position to identify a stimulus or event as
being “novel”, it must have formed a cognitive representation of the world in
which it lives, making it possible to form expectations (Gray 1971, Williams et al

1997).

In the second stage, (between three and five weeks of age) it is hypothesised that
approach and investigative behaviour is directed equally to novel and familiar
objects. but most attention is paid to rapidly changing stimuli. ¢.g. movement and
sounds. As the formation of maintenance sets becomes more sophisticated, greater
attention is paid to moderately discrepant stimuli that evoke investigative
behaviour, and very discrepant stimuli that evoke fear. Conversely. attention to
familiar stimuli declines. A comparable development of investigative behaviour in
stages has been described in children by Kagan (1970). Discrepant cvents in the

environment will lead to arousal and attempts to compare with previous events,



and to find a suitable coping response (Kagan 1970). Successful assimilation will

lead to behavioural organisation and reduced attention.

During this second stage, recognition and recall memory develops (Smith 1979).
Searching behaviour for missing social or non-social objects starts to appear
(Kagan 1970) and latency of approach to novel objects starts to increase.
l:valuation and attempted assimilation of context. rather than arousal by stimuli in
isolation also starts to occur (Smith 1979). Therefore, introduction of a new
stimulus in a familiar context may cause a positive emotion, whereas introduction

of the same stimulus in an unfamiliar context may cause a negative emotion

(Smith 1979).
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3.7 Conclusion

Changes in behaviour and increases in emotionality both result from the
maturation and integration of structures in the brain. The increase in bi-directional
interchange of information between the various areas of the brain, but especially
between the hippocampus and neocortex, make more detailed information
processing possible. Once parasympathetic dominance has declined and the
maintenance set has been formed, unfamiliar stimuli encountered may cause
sympathetic arousal. The characteristics of these stimuli and the characteristics of
the maintenance set will determine the extent of sympathetic arousal, and the
particular behaviour displayed. The presence of an effective maintenance set also
increases the individual's confidence to explore and broaden that maintenance sct
over the cnsuing weeks. It follows that a failure to develop an adequate
maintenance sct during the period of parasympathetic dominance between three to
five wecks and beyond should have a detrimental effect on the development of
subscquent behaviour, and by implication on welfare, and will increase the

probability that behavioural disorders will develop.



Chapter 4: Video images as a means of environmental

enrichment

(This chapter is based on a paper presented at the Australian Veterinary Association Conference
2005, Gold Coast, Australia and the European Society of Veterinary Clinical Ethology 2005,

Marseille, France.)

4.1 Introduction

As a result of studies of deprivation and normal dcvelopment it is gencrally
accepted that many aspects of perceptual. cognitive and social-cmotional
development are greatly dependent on experience (Nelson 1999). Exposure to
benign novelty during a sensitive period of canine behavioural development has
been shown to have a more profound and lasting effect than those that occur in
later life (Scott & Marston 1950: Scott & Fuller 1965; Serpell & Jagoe 1995). and
appears to be essential to the development of sound temperament and optimal
welfare (Nott 1992; Serpell & Jagoe 1995). Limited experience in the maternal
environment and absence of regular exposure to busy urban environments are
significant predisposing factors for the development of inappropriate avoidance
behaviour and some forms of aggression (Appleby er al 2002). Raising puppies in
domestic environments and exposing them to busy urban environments before the
end of the socialisation period is indicated as the current best procedure for
avoiding problem behaviours related to fearfulness and aggression towards people

(Appleby er al 2002).

Current perceptions of the process of “socialisation™ in the domestic dog largely
stem from the ethological concepts of imprinting and critical periods. Appleby e/
al (2002) have shown that the development of inappropriate avoidance and fear-
related aggressive behaviour, as a consequence of inadequate socialisation. takes

place over several weeks or even months, arguing against any “critical period™.



In the model of the sensitive period of behavioural organisation. described in
Chapter 3, it is proposed that during the “socialisation period™ the capacity for
dogs to integrate their early experiences relies upon a sensitive period at the
beginning of the socialisation phase, i.e. between three and five weeks of age. and
that experience between three to five weeks could form the foundation of the
socialisation period. The model suggests that a dog's capacity to remain in
emotional homeostasis develops throughout the sensitive period. as a result of the
process whereby mental representations of stimuli are formed and associated with
emotional responses. Some of those associated with parasympathetic activity. the
means whereby emotional homeostasis is achieved. become part of a maintenance
set of animate and inanimate objects. Once parasympathetic dominance between
three and five weeks has declined and the maintenance sct has been formed.

unfamiliar stimuli encountered may cause sympathetic arousal.

In the this and the following chapters, I have set out to test whether exposure to
video images during the three to five week period can be used to introduce
puppies to a large variety of stimuli. The applied aim is to investigate whether this
is a practical means to decrease the discrepancy betwcen the stimuli perceived in
the maternal environment and the stimuli a dog is exposed to in modern sociecty
after homing. It is hypothesised that, if the three to five week period forms the
foundation of the sensitive period of behavioural organisation and results in the
formation of cognitive representations associated with parasympathetic activity of
the autonomic nervous system, this will result in decreased fearfulness when the
dog is exposed to an unfamiliar environment at an older age. The first step in this

process consists of testing whether puppies react to a television screcn displaying

video images.



4.2 Predisposing factors for the development of behavioural problems

related to fear

Several factors may predispose a puppy to the development of behavioural
problems related to fear. Research by Fox (1967). during which pups were reared
in partial social and sensory isolation between four and five weeks of age.
illustrates that without adequate stimulation for a prolonged period. isolation-
reared animals are unable to adapt when suddenly confronted with the enriched
environment and stimulation that constitutes a “normal environment™. A state of
acute reticular arousal occurs, that is characterized by a heightened sensitivity to
visual stimulation, together with severe behavioural arousal. In the view of
Melzack & Burns (1963) the lack of prior experiences by these animals results in
a failure to filter out irrelevant information, leading to extreme arousal which
interferes with the mechanisms that normally act in the selection of cues for

adaptive response.

In the case of the short time isolation-reared puppies used by Fox, rapid
behavioural adaptation occurred after the test period. However, if isolation is
prolonged until the period of integration. during which the CNS matures and
sensory-motor mechanisms are organized (from one to three months of age).

social and perceptual deficits leading to permanent behavioural abnormalities

plasticity, become rigid and are surpassed by fear and avoidance responscs to

novel stimuli (Fox 1967).

Fuller and Clark (1966) conducted a study of long-term social isolation with pups
singly housed in illuminated cages. In contrast to Mclzack & Burns (1963). they
stated that behavioural disturbance does not result from a perceptual deficit
induced by cxperiential deprivation, but from blocking of approach and tactile
responses by anticipatory defensive aversive reactions to unfamiliar stimuli.
Recovery in the “normal” environment is then extended. and because of the

chronic state of arousal. complete adaptation may be impossible. Freedman ef al



(1961) showed that from five weeks on, puppies start to develop avoidance

behaviour towards novel stimuli.

4.3 Environmental enrichment

Although kennel or kennel-type environments are not generally considered
stimulating enough to equip a puppy with the capacity to cope and adapt in a
varying environment in later life, breeders’ housing often consists of barren pens
(Hubrecht 1995). Many institutions housing dogs (e.g. shelters, laboratorics) now
recognise the importance of environmental enrichment for optimal weclfare and
adequate psychological well-being in kennelled dogs (Prescott et al. 2004, Wells
2004). The provision of social contact with dogs and humans is considercd
absolutely necessary. The introduction of a stimulating inanimate environment
through the introduction of appropriate toys which are rotated regularly. and the
introduction of scents and cage furniture can augment the level of stimulation
provided by the environment (Wells 2004). Anecdotal information suggests that
these techniques are increasingly applied in breeders’ establishments but data on
the frequency and level to which they contribute to increasing the dogs’ capacity
to maintain emotional homeostasis in a changing environment in later life arc

unknown.

In the author’s opinion, even puppies that are raised in a domestic maternal
environment will still experience an enormous discrepancy between the quality
and quantity of stimuli they are exposed to in that environment, and the diversity
of stimuli they have to adapt to during the rest of their life. Additionally. breeders
and puppy owners are often reluctant to leave their premiscs with the puppy
before the vaccination program is complcted. which in the Netherlands is on

average around 12 weeks of age, because of the risk of infection.



4.3.1 Can video images be used as environmental enrichment?

Video stimulation can be considered as a form of environmental enrichment (Platt
1997, Clarke & Jones 2000) but has also been used to study the effects of visual
stimuli on behaviour, for example on domestic chickens (G ullus gallus) (Fvans &
Marler 1991, Jones et al 1996). It is for example known that chickens show
appropriate anti-predator responses to video plavback of ground and aerial
predators (Evans & Marler 1991, Evans et al 1993) and that they show feeding
and dust-bathing behaviour when exposed to video images of feeding (Keeling &

Hurnik 1993) and dust-bathing conspecifics (I.undberg & Keeling 1997).

Visual stimulation in the form of videotapes has been successfully used to enrich
the environment of captive monkeys, whose housing conditions arc generally
considered impoverished in comparison to their natural settings, (Platt & Novak
2000). Exposure to abstract video images of a computer screen saver appear to
cause a reduction of fear in the context of an open-field test (Clarke & Jones
2000). Furthermore, regular exposure of chicks to a complex video image of a
computer screen saver during the first week of life has been shown to decrease the
chick’s fear when tested in an unfamiliar environment (Clarke & Jones 1999).
This raises the possibility that video images could be used to overcome the
practical difficulties associated with introducing many varied stimuli to puppies in
their maternal environment. However. there are fundamental differences between
the canine and human visual and auditory systems. It is, for example. suggested
by Miller & Murphy (1995) that the reason why most dogs do not spend much
time watching television is because the pictures may appear as rapidly flickering
images, as the refresh rate of television is about 50-60 Hz. Flicker fusion, being
the frequency at which rapidly flickering light fuses into a constantly illuminated

light, may be 70 to 80 Hz for dogs (Miller & Murphy 1995).
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4.4 Vision and audition in the dog

4.4.1 Neurophysiological development

From two weeks of age a period in the dog's development starts in which the
behaviour patterns associated with neonatal existence disappear and are replaced
by those typical for puppyhood and adult life. The opening of the cves takes place
at around 13 (+3) days and the opening of the ear canals and the first appearance
of an auditory ‘startle’ response to loud noises at approximately 18 to 20 davs

(Serpell & Jagoe 1995).

The most striking increase in the development of dendrites in the visual and
auditory regions of the cortex of the dog occurs between three and five weeks of
age. From six weeks on changes are slower and involve cessation of ncuronal
growth and final organization of dendrites (Fox 1967, 1971). Both visual and
auditory evoked potentials are relatively mature at four to five weeks (Fox 1967,
1971). The onset of a relatively mature EEG occurs between three and four weeks

when the puppy is neurologically mature (Fox 1967, 1971).

4.4.2 Vision

A number of functional components are involved in vision, such as: the
perception of light and motion, the visual perspective, visual field of view. depth
perception, visual acuity and the perception of colour and form. A dog’s retina
holds considerably more rods than cones, which makes the dog’s vision better
suited to differentiate light and dark and perceiving movement than seeing colour
and detail. Studies done to investigate the colour vision of dogs have produced
conflicting results. Whether dogs routinely depend on a rudimentary form of
colour distinction, or rely mainly on differences in brightness (Stone 1921)
remains an arca of controversy (Lindsay 2000a). Highlyv controlled vision studics
carried out by Neitz er al (1989) and Jacobs ¢r al (1993). however, demonstrated
that dogs do posscess dichromatic colour vision and that colour provides a uscful

source of environmental information (Neitz ef al 1989).
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Dogs are probably more aware of the world around them than humans are because
of the larger visual field. The visual field of view in dogs is approximately 240 to
250 degrees, which is 60 to 70 degrees greater than the normal human's field of
view (Miller & Murphy 1995). McGreevy er al (2003) found that there is a
correlation between skull dimensions and eye radius which suggest that the visual
field varies between breeds. Another remarkable discovery was that the
distribution of ganglion cells in the retina varies greatly betwceen breeds
(Greyhound, Siberian Husky, Australian Cattle Dog. Stafford Shire Bull Terrier
and Pug) from a horizontally aligned visual streak of fairl y even density across the
retina, as in the Wolf, to a strong area centralis with virtually no streak. in. for
example, the Pug (McGreevy et al 2003). The visual streak and central area play
an important role in enhancing visual acuity, binocular vision and horizontal
scanning (Peichl 1992). McGreevy’s e al (2003) findings suggest that dogs of
dissimilar skull shapes may see the world in a different way. For cxample. dogs
bred with a short face and more frontally placed eyes could have a larger ability to
focus on human faces because of their retinal ganglion cell distribution

(McGreevy et al 2003).

Binocular vision depends on a field of ocular overlap between the right and left
eye. As a consequence of the placement of the eyes and the muzzie blocking a full
frontal view, most dogs have an approximately 40 to 60 degrees overlap between
both eyes, which gives them binocular capabilities which are good but inferior to
humans (Lindsay 2000a). Binocular vision is also an important aspect of depth
perception, which in the dog is limited to some extent by the lack of full binocular
vision, restricted to a narrow field of vision directly in front of the snout (l.indsay
2000a). However, by making head movements sensory input can be obtained
about objects moving towards each other at different speeds, offering information
about rclative distance and depth between them (Miller & Murphy 1995). Other
information about depth can be provided by foreground/background contrast.
clarity of contour, rclative size/scale of objects, linear perspective and overlapping

and vertical location in the visual field (Miller & Murphy 1995).



Lindsay (2000a) reports an early study done by Karn and Munn (1932) (cited in
Lindsay 2000a) which suggests that a dog’s ability to form clear object images at
a distance and under close-up conditions is very limited, indicating that their range
of effective vision is very narrow. These findings conflict to some extent with
other findings (Pavlov, 1927 cited in Lindsay 2000a). Notwithstanding their
possible difficulties in discriminating stationary shapes and patterns. Miller and
Murphy (1995) reported a study in which 14 police dogs could identity moving
objects at 810 to 900 meters but could only identify the same objccts when

stationary at 585 m or less.

4.4.3 Audition

The dog’s range of hearing is superior to human audition in many respects. [hey
can, for example, easily hear beyond the human range of audibility (20.000 Hz).
The estimation of the upper range of hearing in dogs varies between authors from
26,000 Hz (Fuller & DuBuis, 1962, cited in Lindsay 2000a) to 65.000 Hz (Houpt
1991). Fox and Bekoff (1975) estimated the dog’s range of hcaring to be between
15 and 60,000 Hz. A variable capacity between individuals to localize the origin
of a sound has been shown by Ashmead et al. (1986) to be cvident in puppies as

early as 16 days of age.

It is logical that the hearing abilities between breeds should be different, for
example between the smallest and largest breeds. as the surface area of the
eardrum that affects frequency response is proportionate to body size (Bradshaw
1992). However. in a study in which the hearing abilities of Chihuahuas.
Dachshunds. Poodles and St Bernards were compared (Heffner, 1983) the
audiograms were very similar (Bradshaw 1992). Nonetheless, therc might be
differences between the hearing abilities of dogs of different breeds because of the

differences in sizes of the ears and particularly the pinna (Bradshaw 1992).
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4.5 Experiment |

The first experiment was designed to explore whether puppies orientate towards
and observe a television screen displaying video images and sounds of inanimate
and animate stimuli. The relative importance of visual and audio cues was

assessed by presenting each in isolation of the other.

4.5.1 Materials and methods

Tests were conducted on 48 puppies, 23 males and 25 females. belonging to the
breeds: Maltese Terrier (N= 18), Boomer (small to medium sized crossbred dog
with usually a mostly white coat) (N= 27) and Jack Russell (N= 3). The puppies
used in this experiment were aged between 26 days to 39 days and thercfore their
sensory systems would be sufficiently mature to at lcast detect the visual and
auditory stimuli originating from the video playback. They were tested in groups
of three littermates in a room that was divided into two parts by a plastic barrier to
form the test arena (size: 2.40 m x 2.40 m). A television and video plaver were
installed in the corner of the arena. A video camera was mounted on the cciling of
the room to record the behaviour of the puppies. The puppics were observed via a
video monitor in a separate room. Prior to and after the experiment the puppies
were housed in their group pens. with their littermates and their mother, within the
facility. The puppies were carried into the testing room using a basket and placed
on a marker indicated on the floor facing the television screen. after which the
videotape was started. The videotape was 7.16 minutes long, and contained 50%
animate (c.g. people, dogs) and 50% inanimate (e.g. traffic, vacuum cleaner)
stimuli which alternated throughout. The images were played in colour and the
sound was played at a level that was relative to the sound level the stimuli would
producc in a normal situation. Each group of puppies was exposed to onc of four
experimental scttings:

- treatment 1: video images with sound

- treatment 2: video images only

- treatment 3: sound only

- treatment 4: television and video on but blank screen (no images. no sound). to

control for the etfect of a heat source and mechanical sounds.



One minute after starting the videotape three observers. each of whom had been

allocated one puppy to monitor, directly recorded over the subsequent 7.15

minutes the number of times the puppy orientated its head in the direction of the

screen from any distance, and the number of physical (e.g. pawing, play bow.) and

vocal reactions (e.g. barking, whining) towards the screen (for ethogram see Tablc

4.1), and whether a social or non-social stimulus was displaved on the screen at

that moment.

Table 4.1 Behavioural variables measured during experiment |

Category Variable Description
Orientation Head movement Dog moves his head from a position not directed at the
television screen to a position to observe the screen,
while sitting, lying or standing still.
Running/walking Dog runs/walks in the direction of the television to
observe the television screen
Physical Play bow Dog places the front part of its body in a lying position
with its back end in the air in the direction of the
television screen
o Pawing The dog raises one front paw to the horizontal
towards the television screen or touches the television
screen and then places it back on the ground
Scratching/digging Dog scratches with front paw(s) at the television
screen or floor immediately around the television
Vocal Barking Dog barks in the direction of the television screen
Whining Dog makes one long whine in the direction of the
television screen
Whimpering Dog makes a high pitched whimpering vocalisation in

the direction of the television screen

4.5.2 Results

Since the puppics within a group were unlikely to have behaved independently of

one another, means for each group were calculated before diftferences between

treatments were tested using non-parametric statistics (K-W ANOVA).
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Comparing the four different treatments, significantly fewer total orientations
were elicited by the blank screen (treatment 4) than any of treatments 1-3 (Non-

parametric test: Kruskal-Wallis Chi-square=10.5, d.f.=3, P=0.015) (Table 4.2).

Comparing the three treatments with the tape playing with the type of elicited
reaction the sound only (treatment 3) elicited, as expected. mainly non-specific
orientations, which are orientations to the screen when there was no stimulus
present or the type of stimulus eliciting the reaction could not be identified.(K-W
Chi-square=10.5, d.f.=2, P=0.005). Physical and vocal reactions were generally

infrequent, so were combined for further analysis

Regarding the reactions to different types of stimuli, no significant difterence was
found for reactions towards social, non-social and non-specific stimuli between
the three treatments (Non-parametric test: K-W Chi-square=2.85, d.f.=2, P=0.42).

The ratio between orientations to social and non-social stimuli was approximately
1:1 throughout (one-sample t=1.10, d.f.=35, P=0.28) and was similar for
treatments 1-3 (F=0.77, df=2, P=0.49). Sound and vision combined (treatment 1)
elicited slightly more orientations to social stimuli than treatments 2 and 3 (K-W
Chi-square=3.85, d.f.=2. P=0.15). Ratios between physical and vocal reactions to
social and non-social stimuli could not be calculated due to zero frequencies, but,
excluding the blank screen treatment. slightly more physical and vocal reactions
were directed to social stimuli (Non-parametric test: Wilcoxon matched-pairs

signed ranks test. Z=1.69 . N=12, P=0.09).
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able 4.2 Median freauencies for frequency of orientations, and physical/vocal reactions in total
towards, towards non-specific, social and non-social stimuli for treatments |-4.

| Measure Sound and Visiononly | Sound only | Blank screen
vision

Orientations (total) 57.0 38.0 55.5 215
Orientations 0.0 0.0 8.0 215
(non-specific)

Orientations (social) 26.5 19.0 20.5 0.0
Orientations (non-social) | 26.00 230 22.0 0.0

Physical and vocal | 5.0 3.0 1.5 1.5

reactions (total)

Physical and vocal | 0.5 0.0 0.0 1.5
reactions (non-specific)

Physical and vocal | 3.0 3.0 0.0 0.0
reactions (social)

Physical and vocal | 2.0 0.0 0.0 0.0
reactions (non-social)

4.6 Discussion

This first experiment showed that video images during the three to five week period
can be used as a form of environmental enrichment. When exposed to a television
screen displaying video images and sounds of inanimate and animate stimuli. the
puppics orientated towards the television screen and displayed vocal or physical
reactions towards it, some of which (e.g. play bow, pawing at the screen, barking

at the screen) could possibly be interpreted as attempts to initiate social

interaction.

This is in line with the work of Fox (1966) and Scott (1966). Fox (1966) described
that from the onset of the socialisation period. at three weeks of age. dogs possess
a CNS with perceptual and motor development sufficient to enable full interaction
with the emvironment (Fox 1966). As soon as the eyes open. which is on average

at 13 dayvs of age, reflexes concerned with eye function appear in reaction to light
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and darkness. Scott (1957) suggests that the capacity to perceive images. is not
fully developed until four or five weeks. The onset of hearing is estimated to be
on average about 19.5 days (Scott 1957). There is. however. individual variability
and differences between breeds in the development of these functions (Scott
1957).  Both visual and auditory evoked cortical potentials. and visual and

auditory orientation behaviour, are relatively mature at four to five weeks (Fox

1967, 1971).

The results support the hypothesis, that the sensory systems of puppies aged
between 26 days to 39 days sensory systems are sufficiently mature to detect the
visual and auditory stimuli originating from the video, and thus video playback
could be used as a tool for environmental enrichment.. This strengthens the
hypothesis that the three to five week period might form the basis for the
formation of a maintenance set during sensitive period of behavioural
organisation, as the three to five week period is a period of parasympathetic
dominance during which maintenance stimuli are suggested to be formed most
easily. In addition, between three to five weeks of age puppies uninhibitedly
approach novel stimuli (Freedman et al 1961) after which an avoidance response,
and from 7 weeks on a fear reaction, can be elicited by unfamiliar stimuli which
have not previously been associated with a parasympathetic response of the

Autonomic Nervous System.

Visual images accompanied by sound appeared to be the optimum to elicit
orientation towards the screen. There was no significant difference in behaviour
compared to the sound-alone treatment and vision-alone treatment. Sound-alone
elicited both non-specific and specific orientations. Video images-alone and video

images with sound elicited most physical and vocal reactions.

It has been suggested by some authors that most dogs do not watch television
because the pictures have little significance to them. due to the fundamental
difterences between the canine and human visual system (Miller & Murphy 1995,

Beaver 1999), for example. difterences in flicker tusion frequency and colour



vision. This experiment. however. illustrates that puppies between 26 to 39 days
do watch television. They orientate and show physical and vocal reactions to a
television screen displaying video images only, and show only slightly less
orientations or physical and vocal reactions to video images only when compared
to a television screen displaying both images and sound. Although some authors
state (e.g. Beaver 1999) that the dog’s attention is mainly drawn to the screen by
the sounds (Beaver 1999) these results suggest that attention is also drawn to the

screen through the visual perception of the video images.

The small differences between the numbers of orientations elicited by treatment
treatment 1 (video images with sound) and treatment 2 (video images only) arc in
line with an experiment reported by Clarke and Jones (2001) on domestic
chickens. They found that video images of feeding chick clicited approach
regardless of whether the associated soundtrack was played or not. The
combination of visual and auditory component failed to exert a significant
additive effects and the visual signals were suggested to be responsible for
eliciting approach (Clarke & Jones 2001).These results are inconsistent with other
propositions that the potency of a stimulus increases through the combination of
auditory and visual cues. For example, a test cockerel displays more alarm calling
when exposed to video images and sound of a hen, than when either of the stimuli
are presented independently (Evans & Marler 1991). However, the most salient
reaction, namely physical and vocal reactions, were elicited by treatment one,
displaying the most salient stimulus combination namely, images and their
accompanying sounds. A possible explanation for these contradictions between
findings might be differences in experimental set up e.g. the stimuli used. The test
situation or age of testing, might have influenced the type and level of motivation
to react to the stimuli. Different species may vary in their sensitivity to visual and
sound characteristics of stimuli (McFarland 1999). However. in this experiment
no significant differences between stimuli consisting of sound only. vision only or

a combination of sound and vision were found.



The lower amount of orientations elicited by treatment 2 (video images only).
compared to treatment 3 (sound-only) and 1 (images and sound). might possibly
be explained by the fact that the puppies were tested in groups of three littermates.
This might have reduced the salience of the video images only treatment during.
for example, social interaction and play. In addition, the puppies could move
around freely in the test area. A visual stimulus might be easier to ignore when
investigating other parts of the test area, compared to the auditory stimuli which
were intermittent, and might each cause a reaction to the screen regardless of the

position and activity of the puppy.

Not measured was the role of sound in redirecting the attention to the television
screen when they displayed other activities than observing the screen (e.g. play.

exploring the environment) which might be substantial.

As expected, the puppies of this age did not orientate significantly differently to
social and non-social stimuli presented as video images. Next to the process of
socialisation, there is evidence that there exists an analogous process of primary
‘localisation’ in which a young animal starts to react and becomes physiologically
attached to a particular environment (Scott 1957). Both processes can be readily
distorted by a lack of early experiences during the critical period (Scott 1980).
The development of social and site attachment (localisation) can take place with
visual stimulation alone, but it occurs much more rapidly if active interaction and
tactile stimulation with the objects is possible (Scott 1981). A lack of difference in
reaction to social and non-social stimuli in puppies from three weeks on therefore

is in line with the work of Scott (1957).

[t has been hypothesised in Chapter 3 that puppies between three to five weeks,
initially direct their attention equally to familiar and unfamiliar animate and
inanimate stimuli. Through exposure to stimuli their maintenance sct becomes
more sophisticated. and attention will then be directed more to novel stimuli or
slightly discrepant stimuli and attention to familiar stimuli will decrease (Chapter

3: Pluiymakers ef al 2003). These puppics were housed in kennels with their
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littermates and dam. They had received exposure to. and handling from, humans
during cleaning and feeding procedures and physical examinations. This did not
result in significant differences in orientations to the screen displaying social
stimuli (e.g. dogs, people) compared to non-social stimuli, which suggests that
even with the exposure to stimuli (e.g. humans and dogs) they had received next
to the video exposure, they reacted in a similar way to familiar and unfamiliar

stimuli.

The total number of reactions elicited towards the screen in general, compared to
the frequency of reactions displayed during the different treatments. may also
have been influenced by the fact that the puppies were tested in a social setting
and given the opportunity to engage in other activities, e.g. play. Schapiro and
Bloomsmith (1995) exposed singly housed rhesus monkeys to video images of
primates engaged in normal activities and found that they showed little interest in
the videotapes. In another experiment, Bloomsmith et al (1990) displayed video
images of a varying content to captive chimpanzees that were housed individually
or segregated from their group for the study. These subjects watched the tape for
42% of the time and displayed a preference to watch different types of video
images e.g. they preferred to watch images depicting agonistic behaviour most

and videotapes of other species not as much.

A difference in the amount of reactions to the screen in a social setting and
individual setting is also suggested by Platt and Novak (1997). Seven out of the
nine rhesus monkeys in their research were socially housed and remained in their
social setting when tested. The subjects in their study on average watched the
video images for 25% of a given test session. which is substantially lower than the
42% mcasured by Bloomsmith ¢f a/ (1990). Surprisingly they found that females
watched the video tapes considerably more than males and did not habituate to
them whercas males habituated to them across 20 days of presentation (Platt &

Novak 1997).
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4.7 Conclusion

Environmental enrichment to increase the behavioural repertoire and to decrease
the potential for the development of inappropriate avoidance behaviour. fear and
fear aggression in dogs. is normally achieved by the introduction of objccts and/or
social stimuli to the maternal kennel environment or by raising puppies in a
domestic environment (Appleby er al 2002). In experiments done with other
species, video images appeared to be a successful way of providing environmental
enrichment, although differences in the effectiveness of eliciting reactions to the
television screen seem to be influenced by the social sctting they are displayved in.

the type of images used, and the gender of the test subjects.

Since in this experiment the video images were shown to elicit an orientation
response or vocal and physical reaction from the puppies, they might possibly
provide an easy way to introduce a wide variety of domestic stimuli to puppies.
However, from this experiment no conclusions can be drawn other than that the
images used were perceived, and that sound and images displayed together was
the most effective treatment to elicit orientations. Whether the puppies gencralise
the stimuli seen on the television screen to the ‘real’ stimuli, and whether
individual exposure to the video images would be more effective has still to be
explored. The former is the aim of the next experiment. The variation in
effectiveness in eliciting reaction in an individual or social setting would be an
interesting topic for further research. Individual exposure will be very time
consuming for the breeders to apply and therefore, from a practical point of view,

be a less desirable option to provide puppies with environmental enrichment using

video 1tmages.
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Chapter 5: Does exposure to video images between 3 to 5
weeks of age result in subsequent changes in exploratory

behaviour?

(This chapter is based on a paper presented at the Australian Veterinary Association conference

2005, Gold Coast, Australia and the European Society of Veterinary Clinical Ethology 2005,

Marseille, France.)

5.1 Introduction

From the experiment described in Chapter 4, it was concluded that puppies
between 26 and 35 days of age pay attention to a television screen displaying
video images. This, however, does not demonstrate that the puppies learn to
recognize the stimuli observed on the TV screen, or generalize these to stimuli
they encounter during daily life, or form expectations about the actions of the
stimuli. A second experiment was conducted to measure reactions to real objects.

including those that had been presented to them as video images.

The purpose of this experiment was to explore whether exposure to video images
between three to five weeks of age might result in perceptual learning and if the
objects displayed on the video images become familiar to the puppies. This was
measured by comparing the exploratory behaviour of puppies that were exposed
to video images with the exploratory behaviour of puppies that had not been

exposed to them. in both familiar and unfamiliar environments.

5. 2 Learning to recognize visual stimuli

The primary function of learning is to develop behaviour that is adapted to a
constantly changing environment. It provides the individual with the capability to
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display the appropriate behaviour in the appropriate situation (Carlson 1998.
Goldstone 1998). Perceptual learning. which involves relatively long-lasting
changes to an individual's perceptual system is caused by the environment the
individual is exposed to, and improves the capability to respond to that
environment (Goldstone 1998). It also develops the subject’s ability to recognizc
and discriminate between stimuli. Reinforcement is not necessary for perceptual
learning to occur. Simple exposure to stimuli leads to substantial learning about
the properties and relationships of stimuli (Lieberman 1993). After perceptual and
motor abilities have developed during the first three weeks of life. reflexive
behaviour declines and behaviour becomes organised through the learning of cue
properties of stimuli and the selection of responses towards the stimuli. during the
second stage of the sensitive period of behavioural organisation (threc to five
weeks). So that the puppy can learn to organise its behaviour towards the large
variety of stimuli in its constantly changing environment, it is nccessary that the
cognitive representations formed from stimuli exposed to earlier in their life are
compared with the stimuli perceived, and thus for perceptual and associative

learning to take place.

5. 3 Novel stimuli and exploration

Attending to novel stimuli is essential for responses to be appropriate in a
constantly changing environment (Powell ¢f al 2004). In their cognitive map
theory O Keefe and Nadel (1978) describe novelty as a stimulus or place that does
not have representation in the cognitive mapping of stimuli previously perceived.
When the hippocampus signals a mismatch or lack of information about the
current environment, cxploratory behaviour may be initiated that facilitates the
collection of information about the untfamiliar stimuli and related parts of the
environment. cnabling the animal to collect more information (Crusio & Van

Abeelen 1986). However, reaction to novel stimuli changes during behavioural
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development and exposure to novel stimuli does become increasingly aversive as

the animal becomes older (Freedman ef al 1961. Fox 1978).

In the model of the sensitive period of behavioural organisation (Chapter 3). it is
suggested that during the three to five week phase of the sensitive period
exploratory behaviour is initially directed to novel and familiar objects equally.
As the formation of the maintenance set becomes more sophisticated. and
maturation and integration of various structures in the brain gradually increase the
detection of novelty, through comparison between new stimuli and stored
representations, greater attention is given to novel or moderately discrepant
stimuli that evoke investigative behaviour. Conversely, attention to familiar
stimuli declines. In this chapter, I investigate whether exposure to video images
between three to five weeks results in the formation of cognitive representations
and the predicted increase of exploratory behaviour directed towards novel stimuli
compared to stimuli the puppies could familiarise with through cxposure to video

images.

Although “exploration” is a widely used concept in animal behaviour research,
definitions vary widely (Russell 1973) and a large diversity of apparatus and tests
(e.g. elevated plus maze, open field test). procedures (e.g. single and multiple trail
testing) and measures (e.g. locomotion, preference measures, latency to approach)
are used to evaluate exploration (Russell 1973). In addition. there is substantial
controversy about what comprises exploration (Table 5.1). interpretation of the

measures used and the motivations underlying the behaviour (Russell 1973).

There is a lack of agreement in the literature about the relationship between
exploration and anxiety or fear, and the underlying motivation for animals to
explore their environment. The two most widely-supported theories, the ~Iwo
Factor Theory™ (Montgomery 1955) and the “Halliday-Lester Theory™ (Halliday
1966. lLester 1967). concur that there is an inverse relationship between
exploratory behaviour and anxicty or fear (Russell 1973) and that high levels of

fear decrease exploration (Russell 1973, Goddard & Beilharz 1986). However. the
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Halliday-Lester theory proposes that low to moderate levels of fear and anxiety
actually facilitate exploration. The level of exploration is presumed to be
determined by the fear aroused by novelty only; low levels of fear resulting in
approach behaviour and high levels in avoidance. An individual that encounters a
new stimulus or is placed in an unfamiliar environment explores with the aim to
obtain information to decrease its uncertainty. According to the Two Factor
Theory, novel stimuli can elicit both curiosity and anxiety or fear. and exploration
is the outcome of the opposite tendencies to approach and avoid. A higher level of
the ‘exploratory drive’ results in approach behaviour and a higher level of

fear/anxiety in avoidance behaviour

Part of the appeal of the Halliday-Lester theory stems from its capacity to explain
exploration from a biological point of view, the function of exploratory behaviour
being to gather information to decrease anxiety or fear, and low levels of fear
motivating exploration. However, although information-gathering is the primary
function, it is unlikely that all exploratory behaviour is motivated by fear. For
example, the motivation could change during development; puppies between threc
and five weeks of age explore new stimuli without showing signs of fear
(Freedman er al 1961), or external factors could be involved. such as the presence
of maintenance stimuli in the environment. Since the hypothesis to be tested in
this chapter is based on the assumption that exposure to video images will result
in the formation of cognitive representations (O’ Keefe & Nadel 1978). a rather
broad and pragmatic meaning of exploration is used, aimed at measuring the
capacity of the puppies to generalise the video images seen to the real stimuli,
without the attribution of a motivation (curiosity or fear) to the displayved
behaviour other than gathering information. Therefore exploration is described as
approach and/or active investigative behaviour evoked by a novel or partly novel
situation that permits the collection of information through increasing the salience
of the stimulus input. Although, at this stage limited to the measurcment of
behavioural acts, this definition is in line with the view of Crusio and Van

Abeelen (1986), who defined exploration as: “exploration is evoked by novel
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stimuli and consists of behavioural acts and postures that permit the collection of

information about new objects and unfamiliar parts of the environment.”

It has been suggested that exposure to novelty in a familiar environment is much
less aversive than in an unfamiliar environment (Powell et al 2004. Zimmerman et
al 2000) and is therefore better suited to the study of cognitive (e.g. learning and
memory) mechanisms controlling exploration (Zimmerman et al 2000), compared
to activity in a forced open field test, where activity is supposed to reflect
emotionality rather than exploration. In this experiment the puppies are tested in
both a familiar and unfamiliar environment, but without making assumptions
about their emotional states, rather to research whether differences in relative
novelty between the two environments results in differences in the amount of

exploratory behaviour displayed.

Table 5.1 Some examples of commonly used definitions of exploration and exploratory
behaviour.

Exploratory behaviour: Behaviour which produces the
Heymer (1976) species typical orientation in time and through space
necessary for effective learning.

Exploration in the broad sense refers to all activities
Archer and Birke (1983) concerned with gathering information about the
environment which normally occur under conditions of
stimulus change and is accompanied by physiological changes
concerned with energy mobilisation.

Specific exploration: exploration directed at a specific
Berlyne (1960) source of stimulation.

Diverse exploration: responses directed towards a variety
of stimuli to satisfy a need for interaction with
environmental stimuli.

Extrinsic exploration: behaviour caused by a specific
requirement and directed at a specific goal e.g. searching for
a way of escaping from a dangerous stimulus.

intrinsic exploration: investigation of stimuli as a result of
interest in these stimuli.

Behavioural acts and postures evoked by novel stimuli that
Crusio and Van Abeelen (1986) allow the gathering of information about new objects and
unfamiliar parts of the environment.

Exploration is emitted in response to external (unpredicted)ﬂ

O'Kleefe & Nadel (1978) stimulation, its function being the collection of information |
about that stimulation, pursuant to the construction of

cognitive maps. J
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5.4 Experiment 2

5.4.1 Materials and methods

The study was conducted with puppies that had been raised and were housed in a
kennel environment (For a detailed description see Appendix 1). Nine litters of
puppies (8 litters of Boomers [a small to middle size mongrel dog with long.
mostly white coloured fur]; 1 litter of Jack Russell Terriers; n= 29) from the age
of 3 to 5 weeks, in groups consisting of the whole litter. were placed in a hail (10
m X 15 m) in which the test arena (3 m x 5 m) was sited. In this location they
were exposed to a television screen with video/audio images consisting of
inanimate and animate stimuli that dogs usually encounter in domestic and busy
urban environments, for 30 minutes each day over a two-week period. The puppies
had not been exposed to video images before this experiment, and were a different
sample from that described in the previous Chapter. For a detailed description of
the content of the video images see Appendix 2. Nine control litters (3 litters of
Maltese dogs; 6 litters of Boomers; n= 34) were exposed to a blank television
screen in the same arena for the same periods of time, but were otherwise

maintained in the same conditions as the test litters.

The dogs were tested individually at the age of 36 days (one control litter of >
Boomer puppies was tested at 35 days) in a familiar environment. and a few hours
later in an unfamiliar environment. Both environments contained four objects. In
the familiar environment. which was the test area (3 m x 5 m) where the puppies
had been cxposed to the television, two of the added objects, a ball and a bicycle
whecl, were an approximation of images recorded on the videotape (namely
another larger ball and the wheel being a part of a bicycle) that had been played to
the puppics exposed to video. The other two objects, a paper bag and a duck

sculpture made out of stone. were unfamiliar objects to all puppies (Figure 3.1).

In the unfamiliar test environment. the shop belonging to the premises (3 m x 2.40

m) all possibly distracting objccts were removed before the test objects where



placed in the room. The objects unfamiliar to all puppies were a toy crane and a
toy shoe (Figure 5.1); the objects that had been represented on the tape were a
vacuum cleaner and a bicycle pump. The puppies were each placed in the familiar
and unfamiliar environment for 5 minutes and videotaped. The total number of

visits to the objects in each environment was recorded from the videotape.

It was hypothesized:

1. That puppies that had not been exposed to the video images would make more
visits to the objects in both the familiar and unfamiliar environments. Their
threshold for exploration was expected to be higher because of the lack of
experience of novelty between three and five weeks of age. resulting in a higher
level of novelty of the situation, compared to the puppies that had been exposed to
video images and were in a position to form cognitive representations of the two

out of the four displayed stimuli, in the familiar and unfamiliar test situation.

2. The amount of exploratory behaviour displayed by both the exposed and
control group, would be higher in the unfamiliar environment compared to the
familiar environment. The increased level of novelty resulting from exposure to
the unfamiliar environment should cause a higher motivation to gather

information about the environment.

3. Puppies that had been exposed to the video images should show a preference
for visiting unfamiliar objects, compared to the control group. because of the
novelty of the unfamiliar objects in both the familiar and unfamiliar environment.
It is suggested in the model of the sensitive period of behavioural organisation
(described in Chapter 2) that during the three to five week period attention will
initially be given equally to familiar and unfamiliar stimuli but will gradually shift
to an increase of attention to unfamiliar stimuli, as recognition of stimuli and

discrimination of stimuli increases as a result of perceptual and associative

learning.



Figure 5.1 Schematic depiction of the positions of the test objects in the familiar (A) and
unfamiliar (B) environment.

Bicycle Duck Vacuum
wheel sculpture Cleaner
Toy Shoe
B
Paper bag A Ball
Toy crane
Bicycle pump
Start
Start
5.4.2 Measures

At the beginning of the session, each puppy was placed at the starting spot marked
on the floor of the area. Around each object a circle of 30 ¢cm was drawn. Each
entrance into these circles with, as a minimum, one front paw, was scored as an

occurrence of exploratory behaviour.

5.4.3 Statistical analysis

To measure the main effect of pre-exposure to the video images in both
environments, Univariate Analysis of Variance (ANOVA) tests were used.
ANOVA tests with litter as a nested factor were used to compare the scores

between the groups in the familiar and unfamiliar environment.
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5.5 Results
5.5.1 Visits to objects in familiar and unfamiliar environment combined

The control group made significantly more visits to the objects (F;2,,=12.5.
P=0.002), and visited more of the objects than the exposed group (F(,2,=5.46,
P=0.03) ( Figure 5.2,Table 5.2a: see Table 5.2b for nested ANOV A model used).

Figure 5.2 Total number of objects visited, per group, to all objects, for familiar and unfamiliar

environments combined. Heavy lines = medians, boxes indicate 25th and 75th percentiles, light
horizontal lines = minimum and maximum. Control group: N=42, Exposed group: N=29.
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Table 5.2a Mean frequencies and Standard error per litter group of objects visited, and total
visits to all objects (including repeat visits), for familiar and unfamiliar environments combined.

Measure Control Exposed
(N= 42) (N=29)
Mean number of objects visited 489 3.80
Standard error +/- 0.28 +/-0.33
Mean number of visits to all objects | 7.16 471
Standard error +/-0.43 +/-0.5
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Table 5.2b Example of ANOVA model used

Dependent Variable: Total visits to objects represented/not represented on tape (tape_not)

Type Ill Sum |
Source of Squares | df Mean Square F Sig.
Intercept Hypothesis ;
4399.967 ! 4399.967 294.423 .000
Error 293489 | 19639 14944(a)
tape_not Hypothesis |
128.646 I » 128.646 13.816 000
Error ;
1126.641 121 9.311(b)
group Hypothesis 3 j
187.492 I 187.492 | 12.549 | .002
I !
Error 293.665 19.656 1 14.940(c)
tape_not * Hypothesis i
group .054 I 054 .006 % 939
Error ! ’ ’
1126.641 121 9.311(b) ‘
Litter(group) Hypothesis \’
266.171 17 15.657 1.682 | 055
Error 1126.641 | 121 9.311(b)

a .888 MS(litter(group)) + .1 12 MS(Error)

b MS(Error)

c .887 MS(litter(group)) + .113 MS(Error)

When split into objects displayed on the tape and not displayed on videotape, both
of the groups visited the objects not on the tape more often (F(; 20=13.8, P<0.001)
(Figure 5.3, Tables 5.2b, 5.3). Since the control pups should not have been able to
distinguish between the objects on the basis of experience, this suggests that these
objects were (accidentally) intrinsically more attractive. This difference appears to

have obscured any difference between exposed and control group in their

responses o the objects included or not included on the videotape.
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Figure 5.3 Total visits to all objects (including repeat visits), for objects represented and not
represented on the videotape, in familiar and unfamiliar environments combined. Key: as Fig 5.1,
single point is outlier, more than two interquartile ranges from the median. Control group: N=
42. Exposed group: N=29.
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Table 5.3 Mean total visits to all objects (including repeat visits) and standard errors, for objects
represented and not represented on the videotape, in familiar and unfamiliar environments

combined.

Type of object Control Exposed
(N=42) (N=29)
On tape (mean) 6.17 3.76
Standard error +/- 0.49 +/-0.58
Not on tape (mean) | 8.15 5.66
Standard error +/-0.49 +/-0.58

5.5.2 Effects of familiar and unfamiliar environment

The total number of inspections of objects was higher in the unfamiliar
environment (F(; 21y=2.57, P=0.11), but this was almost entirely due to the exposed

group (Figure 5.4; Table 5.4). The control group made more inspections of objects



in both environments and significantly more inspections in the familiar

environment than the exposed puppies (familiar environment, F(1,22)=14.6.

P=0.001; unfamiliar, F(1,20)=2.28, P=0.15) (Figure 5.4).

Figure 5.4 Total visits per group to all objects (including repeat visits) in familiar and unfamiliar
environments. Key: as Fig. 5.2. Control group: N= 42. Exposed group: N= 29.
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Table 5.4 Mean total visits to all objects (including repeat visits) and Standard errors, in familiar
and unfamiliar environments. F-ratio for environment,,,,=2.57, P=0.11; F-ratio for interaction
between treatment group and environment,, ;,,=2.69, P=0.10).

Type of environment Control Exposed
N=42 N=29
Familiar (mean) 7.17 3.69
Standard error +/-0.59 +/-0.7
Unfamiliar (mean) 7.15 5.73
Standard error +/-0.59 +/-0.7
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Tal?le 5.5 Mean number of objects visited and standard errors, in familiar and unfamiliar
environments, out of a maximum of 4 objects per environment. F-ratio between treatments for
familiar environment,, ,,=4.36, P=0.05; F-ratio for unfamiliar environment,, ,,,=1.59, P=0.22

Type of environment Control Exposed |
(N= 42) (N=29)

Familiar (mean) 247 1.82

Standard error +/-0.2 +/-0.23

Unfamiliar (mean) 2.42 1.98

Standard error +/-0.19 +0.22

Table 5.6 Average rate of visiting objects (total visits/number of objects visited) and standard
errors, in familiar and unfamiliar environments. F-ratio between treatments for familiar

environment ,0=1 1.9, P=0.002; F-ratio between treatments for unfamiliar environment,, ,,,=0.10,
P=0.75)

Type of environment Control Exposed

(N=42) (N=29)

Familiar (mean) 295 2.00

Standard error +/-0.14 +/-0.18

Unfamiliar (mean) 3.17 3.03

Standard error +/-0.24 +/-0.29

In the familiar environment, the exposed group both visited fewer of the available
objects. and visited them less frequently. than did the control group (Table 5.5,
5.6). Neither of these differences was statistically significant in the unfamiliar

environment.

The only type of object that was inspected at a high rate by the exposed group was
the two objects in the unfamiliar environment that had not been represented on the
videotape (Figure 5.5. Table 5.7). However, the interpretation of this difference is
complicated by the apparent intrinsic attractiveness of some of the objects not

represented on the videotape (sce above).
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Figure 5.5 Mean total visits to all objects (including repeat visits), for objects represented and
not represented on the videotape, in familiar and unfamiliar environments separately. Key: as Fig.
5.2. Control group: N= 42, Exposed group: N= 29. See Table 5.7 for corresponding means and
Standard Errors.
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Table 5.7: Mean total visits to all objects (including repeat visits) and standard errors, for
objects represented and not represented on the videotape, in familiar and unfamiliar
environments separately. Control group: N= 42 [Exposed group: N= 29.

Measure Control Exposed

(N=42) (N=29)
Represented objects in familiar | Mean 3.29 1.9,
environment Standard error | +/-0.37 +/-0.36
Unrepresented objects in familiar | Mean 3.76 1.9
environment Standard error | +/-0.41 +/-0.34,
Represented objects in unfamiliar | Mean 276 2.0,
environment Standard error | +/-0.38 +/-0.36
Unrepresented objects in unfamiliar | Mean 426 38
environment Standard error | +/-0.43 +/-0.45




5.6 Discussion

These experiments yielded three main results. First. there was an effect of pre-
exposure to video images. because the exposed pups were generally less interested
in new objects (Figure 5.2). They inspected fewer objects and inspected each
object less often in the familiar environment (Table 5.5. 5.6). Secondly. the
control puppies displayed a high amount of exploratory behaviour in both the
familiar and unfamiliar environment. whereas the exploratory behaviour of the
exposed group was higher in the unfamiliar environment (Table 3.4). Thirdly.
exposure to video images appeared to result in the formation of cognitive
representations of the specific stimuli the puppy had been exposed to. lhe
exposed puppies were generally less interested in the stimuli that were
approximations of the stimuli represented on the video tape (Table 5.3). In the
unfamiliar environment most of the exploratory behaviour of the exposed group
was directed to the unfamiliar stimuli (Figure 5.5). In the familiar environment the
puppies seemed to be surrounded by sufficient familiar stimuli. increasing the
experienced level of familiarity with the environment and decreasing the need to

explore unfamiliar stimuli.

Several experiments suggest that exposure to an enriched environment results in a
decreased interest in novel stimuli and exploratory behaviour. For example
Mackay and Wood-Gush (1980). found that beef calves from a socially-restricted
housing environment showed a higher exploratory behaviour and showed a
greater tendency to approach novel objects. They investigated more areas of the
novel environment than calves from a loose-housing system that were equally
likely to approach or withdraw from the novel stimulus. Goddard and Beilharz
(1983) found a significant positive relationship between the effect ot inadequate
expericnce durtng puppy walking and an increase in olfactory cexploration in
Guide Dogs for the Blind dogs when tested between 6 and 12 months of age. Rats
raised in social isolation for the first 45 days. are more active than socially reared
rats and make a different type of contact with novel objects over a long period of

time. Rats isolated prior to 45 davs showed permanent ditterences in behaviour,
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whereas rats isolated after 45 days did not differ from sociallv-reared rats (Einon

1980).

These findings suggest that exposure to representations of social and non-social
stimuli in early life results in a lower motivation to explore novel stimuli or
environments. One could hypothesise that this is due to the animals having
observed more variation in their environment, and because thev are used to
changeable conditions, have come to accept novel stimuli more casually (Corey
1978). The results of the experiments conducted in this project add depth to the
literature in this area. They suggest that the motivation to display exploratory
behaviour results from a signalled lack of information about the stimuli present.
The control group displayed significantly more exploratory behaviour in the both
environments in which four novel stimuli where placed instead of only two for the

exposed puppies.

The motivation to display exploratory behaviour is not only influenced by the
degree of contrast between past experiences and present perception of the stimuli
(Fox 1971, Barnett & Cowan 1976, Corey 1978), but also by the relative novelty
of the object, which is determined by the context in which the novel stimulus 1s
presented (Fox 1971, Bamnett & Cowan 1976, Corey 1978, Powell er al 2004).
The control group displayed a higher rate of exploration in both environments
which was s significantly higher in the familiar environment, compared to the
exposed puppies (Table 5.2. 5.4). The differences in exploratory behaviour
between the two groups were not statistically significant in the unfamiliar
environment (Table 5.4). because of the increase in exploratory behaviour in the
pre-exposed group to the unfamiliar stimuli, but the mean level of total
exploration of the exposed group in the unfamiliar and familiar environment was
still lower compared to the control (Table 5.4, Figure 5.5). This illustrates that
exposure to video images influences the level of novelty-induced cxploratory
behaviour. through a combination of learning about the characteristics of the
«timuli and the process of familiarisation with the environment, resulting in a

lower level of noveltyv-induced exploratory behaviour towards unfamiliar stimuli



in some but not all situations. In the familiar environment the maintenance set of
the exposed puppies was sufficient not to evoke exploratory behaviour. In the
unfamiliar environment there was a sufficient removal of maintenance stimuli to

evoke exploratory behaviour directed most at unfamiliar objects.

It is generally accepted that, as a result of an associative conditioning process,
individuals become dependent upon stimuli they have been exposed to, since they
provide information/guidance for the maintenance of organised behaviour (Caims
1966). Removal from a familiar context, or introduction of novel stimuli to a
familiar context, can both cause disruption of behavioural organisation (Cairns
1966). The height of the dependency is determined by the length of association
with an object in a given context and the relative cue weight of the stimulus
compared to the other stimuli (Scott 1963, Cairns 1966). An individual can
become dependent on almost any stimulus, animate or inanimate to which that
individual has been maintained in a proximate relationship. for maintaining
organised behaviour, and emotional homeostasis (Scott 1963). Although the
process of familiarisation with a stimulus and developing dependency on it can be
facilitated by several conditions, as for example physical contact, no other event,
environmental or social, is as essential as proximity for the learning to take place
(Cairns 1963, Scott 1963). The number of ‘interactions’ with a stimulus, and not
the quality of the ‘interaction’, is the direct determinant of the strength of the
dependency for maintaining behavioural organisation (Cairns 1966). The results
of this experiment underline the statement that exposure to stimuli is sufficient for
them to become maintenance stimuli, and add that in dogs between three and five

weeks of age this can be achieved by exposure to video images only.

Environmental enrichment at an early stage of development inducces
morphological and biochemical alternations in the cortex and hippocampal
formation (Greenough 1975, Fiala & Greenough 1978, Kempermann er al 1997).
The enrichment-dependent plasticity of the brain is mediated by the possibilities
for informal lecarning. which are influenced by the stimulus complexity of the

environment (Zimmerman ¢f al 2000). The exposure to the video images appears
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to have resulted in perceptual learning, which involves “relatively long-lasting
changes to an organism’s perceptual system that improve its ability to respond to
its environment” (Goldstone 1998 p. 586). Exposure to video images resulted in
learning about the characteristics of stimuli and the formation of neural models of
the stimuli seen on the television screen. The puppies that had been pre-exposed
to the video images were generally less interested in novel objects and in the
unfamiliar environment directed significantly more exploratory behaviour to the
stimuli not represented on the videotape (Table 5.3, 5.4. 5.5, 5.6 and Figurc
5.3,5.4, 5.5). This suggests that the puppies successfully transferred the video
images observed on the television screen into real stimuli and developed the

capability to differentiate between familiar and novel stimuli in the real world.

The exposed group displayed most exploratory behaviour towards the unfamiliar
objects in the familiar and unfamiliar environment (Figure 5.5). Corcy (1978)
states that the approach tendency to initially novel stimuli and the concomitant
investigatory behaviour decreases with repeated exposure to the stimulus. and if
the stimulus has little intrinsic value it will eventually fail to elicit a reaction. The
results of this experiment are in line with this statement and are also consistent
with the work done by Solokov (1960). He reported a group of "orientating’
responses, the most important being the EEG arousal response, which are elicited
by novel stimuli in any sensory modality, that habituate with repetition of
exposure to the stimulus. The specificity of habituation leads to the formation of
the hypothesis that the brain forms a ‘neural model’, which when exposed to the
stimulus is compared with the actual stimulus. This makes it possible to signal
familiarity or novelty as result of the combined action of 3 types of neurons: (1)
afferent neurons: which always respond to an appropriate stimulus; (ii)
extrapolatory neurons: responding when the stimulus has been presented
repeatedly and (iii) novelty or comparator neurons: which signal "novelty™ if the
comparison of the afferent and cxtrapolatory neurons produces a mismatch
(Solokov 1960, Gray 1987, Vinogradova 1995). By directly recording the firing
patterns of individual nerve cells during repeated prescntation of an originally

novel stimulus. ‘novelty” neurons or “comparator’ neurons were found in the



largest concentrations in the hippocampus and also in the visual cortex. the
reticular formation and the caudate nucleus. Afferent neurons were found in the
sensory cortex and sensory nuclei of the thalamus, and exploratory neurons only
in the hippocampus (Gray 1987). This provides a biological basis for the obsen cd
differences in exploratory behaviour directed towards familiar and unfamiliar
stimuli and supports the hypothesis that exposure to video images results in the
formation of cognitive representations which influence the organisation of

behaviour in the real world.

A developmental change in attention paid to different types of stimuli in children
is described by Kagan (1970). In the first few weeks children only pay attention to
rapidly changing stimuli (moving, talking faces). In the next months, however. the
longest attention is given to stimuli that are moderately discrepant from
established representations, and less attention is given to familiar stimuli. Kagan's
explanation is that a discrepant stimulus in the environment causes alerting and
attention, as the infant attempts to assimilate the discrepant stimulus to find a
suitable coping response. If the assimilation is successful this results in a loss of
attention. Failure to assimilate may cause avoidance or crying (Smith 1979). This
pattern seems to be comparable with the development of an avoidance response to
novel stimuli from 5 weeks on in dogs (Freedman ¢ al 1961) where a failure to
assimilate a novel or discrepant stimulus causes a lack of information about
suitable way of organising its behaviour towards the stimulus, which may bc

expressed as avoidance behaviour or a fear reaction.

The results seem to support the prediction made in the model of the sensitive
period of behavioural organisation. which proposes that perceptual learning takcs
place through exposure to the stimuli only and results in a preference to explore
novel stimuli at the age of five weeks compared to familiar stimuli. The exposced
puppies displayced the lowest amount of exploratory behaviour in the untamiliar
environment which was relatively more familiar because of the presence of two
maintenance stimuli: and the highest level of exploratory behaviour in the

unfamiliar environment towards the unfamiliar stimuli (Figure 5.5)). In the



familiar environment most exploratory behaviour was directed towards the
unfamiliar stimuli (Figure 5.5). This illustrates that cognitive representations of
the video images were formed. Although the novel stimuli were more attractive to
both the control and exposed group, the specificity of the direction of the
exploratory behaviour of the exposed group in the familiar and unfamiliar
environment and lack of differences in specificity in exploratory behaviour by the
control group, is supportive to the assumption that exposure to video images
results in the formation of cognitive representations of the stimuli perceived that

are generalised to the real environment.

5.7 Conclusion

It can be concluded that systematic exposure to video images betwceen three and
five weeks of age can be used to increase a puppy’s knowledge of the world.and
results in the formation of maintenance stimuli .From the measures taken during
this experiment no conclusions can be drawn about the extent to which the
formation of the cognitive representations resulting from the exposure to the video
images developed into maintenance stimuli, which are associated with
parasympathetic activity of the ANS and increase the capacity of the individual to
maintain emotional homeostasis in a changing environment. This is the aim of the
experiment described in Chapter 6. However, it can be concluded that the

presence of maintenance stimuli influences the way behaviour towards unfamiliar

stimuli 1s organised

Although the period of exposure to video images was chosen to coincide with a
natural period of parasympathetic dominance in the puppies. the amount ot daily
exposure (30 minutes) was selected arbitrarily. Based on the experimental set up
used. no conclusions can be drawn about the exact amount and tyvpe of exposure
necessary to achieve an effect. Additional experiments will be necessary to refine

the findings of this project, and it will be desirable to rescarch what the effect of
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exposure at different ages would be, to refine the amount and type of stimulation
necessary, and to research the long lasting effect on the emotional development of

the dog.
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Chapter 6: Does exposing puppies to video images increase
behavioural organisation and decrease fearful and avoidance

behaviour?

(This chapter is based on a paper presented at the Australian Veterinary Association conference

2005, Gold Coast, Australia and the European Society of Veterinary Clinical Ethology 2005,

Marseille, France)

6.1 Introduction

The experiment described in Chapter 5 suggests that exposure to video images
results in the formation of cognitive representations. However. to decrease the
potential for the development of fear and inappropriate avoidance behaviour, and
to increase the capacity to maintain emotional homeostasis, it is essential that the
stimuli become associated with activity in the parasympathetic system. and ideally
for this to generalise to the real stimuli, as a more sophisticated maintenance set
should lead to an increased capacity to maintain emotional homeostasis when
exposed to unfamiliar stimuli and/or environments (Chapter 3; Pluijmakers et al

2003).

Disruption of emotional homeostasis, resulting from a decreased parasy mpathetic
activity and increased sympathetic activity, is more generally referred to as stress
(Chrousos & Gold 1992) which is reflected in the physiological. behavioural and
psychological state of an individual when confronted with, from the individual’s
point of view, a potentially threatening situation (Chrousos & Gold 1992). Morc
specifically, a stress response caused by the anticipation of a threatening cvent IS
referred to as the animal being anxious. A stress response caused by the actual

exposure to a threatening stimulus is referred to as fear (O Farrell 1992).

Fear is thus regarded as specific stress response resulting in a negative cmotional

state where an individual responds to a specific stimulus. to protect it from an
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actual or potentially dangerous situation (McFarland 1981, Gray 1987). According
to Gray (1978), fear eliciting stimuli can be categorized into: intense stimuli.
novel stimuli, stimuli associated with evolutionary dangers. stimuli associated

with aversive social interaction with conspecifics, and conditioned fear stimuli.

An individual's fear response to a stimulus or environment can be influenced by
factors such as genetics, age, breed, gender. type of stimulus, context, previous
experiences, and the individual’s assessment of the controllability and
predictability of the situation (Boissy 1995). Although fear of novel stimuli is one
of the most frequeptly tested fear responses (King er al 2003), and some
influential work has been done on the use of behavioural stress parameters and
physical measures in dogs by Beerda et al (1997a, 1997b, 1998), there seems to
be no general agreement about how fear can be recognized and measured in other
species (Roy & Chappilon 2004, Van Reenen ef al 2005) or in domestic dogs
(King et al 2003). A possible cause for this lack of agreement may result from the
many factors that influence the fear response, the variety of tests used. and the
application of measures that can be interpreted in a variety of ways. The situation
is further complicated because the relationship between activity, exploration and
fearfulness is complex and sometimes contradictory (Goddard & Beilharz 1983).
The relationship between fear and exploration is expected to be n-shaped (Russell
1973). Factors like stimulus novelty increase both fear and exploration (Goddard
& Beilharz 1983) but high levels of fear are normally found to inhibit exploration
(Russell 1973). In dogs both high and low levels of activity have been associated
with fear (Murphree & Dykman 1965; Scott & Fuller 1965, Melzack 1969,
Goddard & Beilharz 1984). Although activity and exploration are different in
concept they have often been measured using similar variables (Goddard &

Beilharz 1984).

Fear reactions to novel stimuli or environments have been reported in scveral
domesticated species (e.g. chickens: Jones & Carmichael 1999. rats: Kabba) &
Akil 2001. dogs: Frecdman er al 1961, Pagani et al 1991). They create a conflict

between the motivation to explore the unfamiliar stimuli environment and an
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unconditional fear of novelty (Roy & Chapilion 2004). Dogs. when introduced to
an unfamiliar environment or exposed to a novel object, have been found to have

an augmented sympathetic activation (Pagani ef a/ 1991) and HPA activity (King
et al 2003).

To research animals’ reactions to novel environments and objects. different tvpes
of tests (e.g. open field test, elevated plus maze) and various measures are used
(Augustsson & Meyerson 2004), such as behavioural responses (e.g. flight and
avoidance reactions), and physiological measures such as heart rate and
concentrations of catecholamines and cortisol (Boissy 1995. King et al 2003).
Behavioural parameters that reflect exploration, such as locomotion, latency to
explore a certain area, and time spent at a certain location (Augustsson &
Meyerson 2004), are also used to assess emotionality. based on the idea that a
non-emotive or non-anxious animal will explore any novel situation (Roy &
Chapillon 2004). However, the interpretation of exploration measurcs in the
context of the emotional state they reflect, is difficult. It is, for example,
suggested that activity may reflect confidence in a non-emotive animal, but in
another animal might be an attempt to escape from the environment, motivated by
fear or anxiety (Roy & Chapillon 2004). Because of the difficultics alrcady
described with interpreting what emotional state exploration reflects, in the
previous experiment exploration was interpreted functionally. as gathering

information.

The occurrence of displacement activities is more generally associated with
decision making processes (Maestripieri ef al 1991). More specifically they are
linked with a state of conflict in the animal (Landsberg et al 2003. Maestripieri ef
al 1991), ¢.g. when two conflicting motivational tendencics are elicited at the
same time (Maestripicri ef al 1991), and as such have an emotional complement in
the form of. for example. anxiety or uncertainty (Maestripieri ¢r al 1991). They
arc regarded as a powcrful paramcter to measure emotional states. like anxiety.
because of their consistent association with activation of the autonomic nervous

svstem induced by contlict situations. Quantitative data have produced evidence
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that stressful situations elicit more displacement activities in primates compared to
non-stressful situations. As such they are regarded as a powerful non-invasive
observational parameter to quantify emotional reactions to social and non-social

stressors (Maestripieri et al 1992).

The aim of the experiment described in this chapter was to explore whether
exposing puppies to video images makes it easier for them to maintain emotional
homeostasis and behavioural organization when encountering familiar stimuli in
an unfamiliar environment. Although there is disagreement concerning the way in
which emotional reactions such as fear and anxiety should be measured (Boissy &
Bouissou 1995). In the following experiment behavioural measures associated
with stress (e.g. vocalisation, body postures), most of which are derived from the
work of Beerda et al (1997a, 1997b, 1998), and displacement activities (e.g.
scratching, yawning) which are likely to occur in stressful situations (Maestripieri
et al 1992) were scored, in addition to measures reflecting exploration, such as the
frequency of objects visited, the latency to approach the first object and time spent

exploring objects.

In the previous experiment it was shown that the presence of maintenance stimuli
influences the amount of exploratory behaviour displayed, the availability of
lesser maintenance stimuli resulting in an increase in exploratory behaviour. In
relation to the experiment conducted in this chapter it was hypothesized that
compared to the unexposed control group, puppies exposed to the video images
would be more likely to maintain emotional homeostasis and behavioural
organisation as it is suggested in the model of the sensitive period of behavioural
organisation (Chapter 3) that stimuli the dog 1s exposed to between three and five
weeks of age become associated with parasympathetic activity of the ANS. It was
predicted that the presence of more maintenance stimuli in an otherwise novel
environment should result in their body postures being those associated with
relaxation instead of fear, and a lower frequency of the display ot displacement
activities. Significant differences in frequency of visits to objects were not

expected. as the previous experiment has shown that in an unfamiliar environment
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the frequency of objects visited between the control and exposed group is
comparable. It was further hypothesised that the control puppies would spend
more time exploring objects and would approach the first object sooner than the

exposed group because of the higher level of unfamiliarity with the stimuli and

environment.

6.2 Experiment 3

6.2.1 Materials and methods

The study was conducted with puppies that were housed in a kennel environment.
Six htters of puppies (2 litters of Cavalier King Charles Spaniels, 1 litter of Jack
Russell Terriers, 1 litter of Beagles and 2 litters of Jack Russell lerrier x Beagle
cross: n = 28) were used. Half of each litter was assigned to trcatment and half to
control. From the age of 3 to 5 weeks littermate groups (n = 15) were placed in a
room (5 m x 2.5 m) and exposed to a television screen showing video/audio
images, depicting inanimate and animate stimuli that dogs usually encounter in
domestic and busy urban environments, for 30 minutes each day over a two week
period. The other halves of the litters (n = 13) were exposed to a blank television
screen whilst the TV and video were switched on, to control for the effects of
handling and exposure to the video equipment itself. They were otherwise
maintained under the same conditions as the exposed puppies. The puppies were
tested individually, between 51 and 61 days of age. The puppies had not been
cxposed to video images before this experiment. and were a different sample from

that described in the previous Chapter.

The tests were conducted in an unfamiliar environment. being a room in the
breeder’s  establishment (6 m x 6.5 m) which the puppies had not visited betfore.
Noises from the kennel. including barking or whining of other dogs. could be
perccived. At one side of the room a low barrier was placed to make the test arena

smaller and to block the door that gave access to the rest of the kennel where the



littermates were present. Two novel objects (a child's toy and a fan) were placed
in the arena, and also two objects (wheel and vacuum cleaner) comparable but not
identical to those in the video images (Figure 6.1). Only inanimate objects were
used as test objects, since exposure to these stimuli could be controlled totally in

the kennel environment, in contrast to exposure to social stimuli such as people.

To follow the puppies’ development of fear responses when placed in the home
environment questionnaires were distributed to each of the puppy owners after
homing (See Appendix 3). Unfortunately insufficient questionnaires were returned

to analyse.

Figure 6.1 Schematic depiction of the positions of the test objects in the unfamiliar room (6m x
6.5m).

Bicycle wheel

Child’s toy
Fan
Chair with observer
Vacuum
Cleaner
Start
Barrier

6.2.2 General measures of behaviour

At the beginning of the session, the puppy was placed at the starting point marked
on the floor of the area and filmed for two minutes. Behavioural responses that
have previously been proposed to be associated with stress, such as ear position.
tail position, tail movement. body position, type of locomotion and vocalization
(Beerda et al 1997a) were time sampled from the video tape cvery ten scconds
(Table 6.1). The display of activitics associated with sympathetic arousal. so-
called behavioural stress parameters (Beerda e al 1997a, 1997b) or displacement
activitics (Maestrippiceri ef al 1992) were scored as they occurred (Table 6.2). This

non-invasive observational technique was chosen as it is less likely to influence



the results when compared to the sampling techniques necessary for physiological

methods, such as cortisol levels or heart rate (Beerda er al 1997b).

Table 6.1 Behaviour patterns (“Behaviours”) time sampled every 10 seconds

Ear position
(Scored as
presence/absence of
four states).

|. Maximally back: ears pulled back on the head or downwards
2. Partly back: ears are partly backward/downwards

3. Neutral position, not flat on the neck or back, normal ear position
according to the breed

4. High: ears are pushed forward and/or turned towards another

Tail position
(Scored as
presence/absence of
four states).

I. Maximally low: the tail is tucked between the legs

2. Half low: the tail is lower than neutral but not tucked between the legs

3. Neutral: the tail follows the line of the back of the dog and does not
emerge above the back

4. High: the tail is held above the back

Tail movement
(Scored as
presencel/absence of
three states).

I. Fast: fast, repetitive, movement of total tail or tip of the tail
2. Normal: slow movement of the total tail
3. Motionless: no movement

Body posture
(Scored as
presencel/absence of
three states).

I. Normal: the dog walks normally with straight fore and hind legs

2. Crouched: the dog walks with flexed fore and/or hind legs with lowered
head but still in line with the back

3. Maximally crouched: the dog walks with flexed fore and hind legs and
head lowered below the line of the back

Locomotion
(Scored as
presencel/absence of
four states).

I. Lying

2. Standing
3. Running
4. Walking

Vocalisation
(Scored as
presencel/absence of
three states).

I. No vocalisation

2. Whimpering/whining: the dog makes a high pitched whimpering or
whining vocalisation

3. Barking: one or repeated barks
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Table 6.2 Behaviours scored as frequency of occurrence

Digging at the floor Scratching at the floor in a way that is similar to when |
dogs are digging a hole |

Jumping up Jumping up at the wall with the front paws :

Hiding Hiding under the chair of the observer i

Climbing Attempts to climb over the barrier

Scratching Scratching with front paws directed at an object or person

Licking Licking an object or the floor with the tongue

Autogrooming Maintenance behaviours directed to the dog's own body
e.g. scratching, licking, biting

Body shaking The dog shakes its head or whole body

Paw lifting One fore paw is lifted slightly, without forward
locomotion

Tongue out The tip of the tongue is extended for a moment

Snout licking The tongue is extended and moved along the upper lip(s)

Yawning Dog slowly opens its mouth to yawn

Urinating Dog passes urine

Defecating Dog passes faeces .

6.2.2.1 Exploratory analysis of behaviour patterns recorded

Since it was unlikely that all of the behaviour patterns recorded would be
independent of one another, preliminary statistical analysis was carried out in
order to reduce the number of variables to be tested for the effects of exposure to
the video. Since only 26 dogs had been tested. the number of variables recorded
was similar to the sample size. so the data was unsuitable for multivariate
analysis. Therefore. histograms were plotted for each variable to visualise the
number of puppies performing them, and at what frequencies. Correlation
matrices were calculated for groups of variables that were likely to be dependent
on one another because they were mutually exclusive. e.g. ear positions. The
composite variables that were constructed (see Results) were approximately
normally distributed and were analysed by partially nested ANOVA for the effects
of exposure to the video. gender. and breed type (see Table 6.5 in the Results for
the model used). Variables that could not be combined together were not
normally distributed and were analysed for the effects ot exposure to the video by

Mann-Whitney U-Tests.
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6.2.3 Behaviour directed at objects

Every approach within two puppy-lengths’ proximity to an object. that appeared
to be intended to increase the stimulus input (having a closer look). with or
without making physical contact or manipulating the object. was scored as a visit
to an object. Latency to approach the first object and time spent exploring objects
was measured in seconds. Time exploring objects included observation of a
stimulus when visiting it or actively making contact with the object (See lable

6.3).

6.2.3.1 Transformation of measures of contact with the objects

The following measures were examined for normality using histograms: latency to
contact the first object (seconds), total time exploring objects (seconds). number
of objects visited, number of visits to all the objects, and number of visits to each
of the four objects. Latency was logl0-transformed to improve normality. and
time exploring and number of visits to all objects were square-root transformed,
prior to analysis using the same ANOVA model as for the behaviour patterns.
Number of objects visited, though on a five-point scale, was also analysed by
ANOVA, for uniformity: this data was approximately normally distributed and its
fit was not improved by transformation. Numbers of visits to the individual
objects did not even approximate to normal and so were analysed by non-

parametric tests.

Table 6.3 Behaviours scored as “time exploring object’. If different behaviours were displayed
simultaneously they were scored as one sequence of exploratory behaviour.

Behaviour Description

Observing ' Approaching into close proximity (two puppies’ length) of the object and
observing it without making physical contact in a sitting, standing or lying
position

Sniffing - The dog sniffs at the object

| Chewing | The dog chews at the object -

Licking R The dog licks the object ; |

Manipulating The dog makes physical contact with the object with its front paw(s)

Climbing The dog climbs, sits against or lies on top of (a part) of the object
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6.3 Results

6.3.1 Behaviour patterns

The behaviour of the puppies in the arena was examined for indicators of stress.

comparing the video-exposed group with the control group.

6.3.1.1 Ear positions

Several of the four ear positions recorded were negatively correlated with one
another (Table 6.4), as expected since they were mutually exclusive states. lars
high was only seen in Jack Russells or their crosses, and was therefore likely to be
breed-specific. The frequencies of the other three positions were combined
together, weighting Ears back maximum x 3. and l:ars partially back x 2. and F'ars
neutral x 1, generating a scale from 1 (Ears always neutral) to 3 (Ears always
maximally back). This Ear position score was significantly different between the
puppies exposed to the video and the control group (Figure 6.2) but not betwcen
male and female puppies or between breed groups (Table 6.5). On average.
puppies from the Control group held their ears in a position between partially and
maximally back, whereas the exposed puppies held their ears between neutral and

partly back (Table 6.6)
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Figure 6.2 Boxplot representing score for ear position (1= neutral, 3= maximally back) of the
exposed and control group. Heavy lines = medians, boxes indicate 25th and 75th percentiles,
light horizontal lines = minimum and maximum. Single points represent individual scores more
than two interquartile ranges from the median. See Table 6.6 for corresponding means and
standard errors.
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Table 6.4 Spearman rank correlation coefficients between ear positions. N=26, * P<0.|, **

P<0.01, *¥* P<0.001.

Ears partially back | Ears neutral Ears high
Ears back maximum -0.763%F* -0.351* +0.076
Ears partially back +0.009 +0.164
Ears neutral -0.263
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Table 6.5 ANOVA uble for Ear position score. The residual Error Mean Square was used to
calculate F-ratios for the effects of Video, Gender and Litter; for Breed, Litter was used as the
error term, since each litter could belong to only one breed (i.e. a nested term).

Factor Mean Square df. F P
Video 0.902 I 9.56 0.006
Gender 0.050 | 0.53 0.47
Error 0.094 18

Breed 0.058 3 1.06 0.58
Licter(Breed) 0.061 2 0.65 0.54

Table 6.6 Mean Ear position scores (l=neutral, 3=maximally back) +/- standard errors,
calculated for the effects of exposure to video, and for gender of puppy. See Table 6.5 for F-
ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 1.98 Mean 2.12
Standard error +/- 0.95 Standard error +/-0.12
Control (N=13) Male (N=15)

Mean 2.36 Mean 2.23
Standard error +/- 0.89 Standard error +/-0.08

6.3.1.2 Tail position

Tail positions, like ear positions, were mutually exclusive states and
intercorrelated (Table 6.7), and so their frequencies were combined into a
composite score, weighting maximally low by x4, half low x3, neutral x2 and up
by x1. On average, puppies exposed to the video had slightly higher tail positions
(lower scores, Table 6.9, Figure 6.3) but this was not statistically different using
the same ANOVA model as for Ear position score, nor were there significant

effects of gender, or breed group (Tables 6.8, 6.9).
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Figure 6.3 Boxplot off effects of exposure to video on Tail position (4= maximally down, |= up).
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Table 6.7 Spearman rank correlation coefficients between tail positions. N=26, * P<0.5, **

P<0.01, ** P<0.001.

exposed

video

control

Tail low Tail half low Tail neutral Tail high
maximum
Tail low 0.302 -.159 -0.405*
maximum
Tail half low 0.302 0.339 -0.654**
Tail neutral -0.159 0.339 -0.342
Tail high - 405* -0.654%* -0.342
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Table 6.8 ANOVA table for Tail position score. See caption to Table 6.5 for details of
calculation of F-ratios.

Factor Mean Square d.f. F P
Video 0.18 I 0.35 0.56
Gender 1.03 [ 2.02 0.17
Error 051 I8

Breed 431 3 9.67 0.17
Litter(Breed) 0.45 2 0.89 0.43

Table 6.9 Mean Tail position scores (|=up, 4=maximally down) and standard error, calculated
for the effects of exposure to video, and for gender of puppy (both NS). See text for F-ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 2.07 Mean 240
Standard error +/-0.22 Standard error +/-0.27
Control (n=13) Male (N=15)

Mean 2.26 Mean 1.91
Standard error +/-0.21 Standard error +/-0.20

6.3.1.3 Tail movement

The three states for tail movement were mutually exclusive and hence negatively
correlated with one another (Table 6.10), but there did not appear to be a logical
way of combining them together, since each might indicate a different
motivational state. Tail moves fast was approximately normally distributed and
uncorrelated with Tail positions (Table 6.4) and so was selected as the outcome
variable, converted to a proportion of observations. On average, puppies exposed
to the video were significantly less likely to have their tails moving fast than the

control group (Table 6.11, 6,12, Figure 6.4), but males and females, and breeds,

were similar .




Figure 6.4 Boxplot representing effect of exposure to video images for behavioural measure:

Tail moves fast (proportion).
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Table 6.10 Spearman rank correlation coefficients between Tail movements. N=26, * P<0.5, **

P<0.01, ** P<0.001.

video

Tail moves fast

Tail moves normal

Tail motionless

Tail moves fast -0.528%** -0.683%
Tail moves normal -0.528%* -0.104
Tail motionless -0.683%F -0.104




Table 6.11 ANOVA tuble for Tail movement score. See caption to Table 6.5 for details of
calculation of F-ratios.

Factor Mean Square d.f. F P
Video 0.81 I 19.8 <0.001
Gender 0.0l I 0.24 0.63
Error 0.04 I8

Breed 0.34 3 234 0.33
Litter(Breed) 0.13 2 3.16 0.07

Table 6.12 Mean proportion of observations in which puppies’ tails were moving fast and
standard errors, calculated for the effects of exposure to video, and for gender of puppy. See
text for F-ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11) |
Mean 0.22 Mean 0.37

Standard error +/-0.06 Standard error +/-0.08

Control (N=13) Male (N=15)

Mean 0.58 Mean 0.43

Standard error +/-0.06 Standard error +/-0.06

6.3.1.4 Body position

The three states for body position were mutually exclusive and inter-correlated
(Table 6.13) and their frequencies were combined together into a scale using the
weightings 1=normal, 2=crouch, 3=maximum crouch. Puppies exposed to the
video were significantly less likely to have a maximally crouched body position
(Tables 6.14. 6.15. Figure 6.5), but males and females, and breeds, were similar.
In general the puppies from the exposed group displayed a body position varying
between normal and crouched. and the control group between crouched and

maximally crouched (Figure 6.5).



Table 6.13 Spearman rank correlation coefficients between Body positions. N=26, * P<0.5, **
P<0.01, ¥ P<0.001.

Body crouch Body crouch Body normal
maximum
Body crouch 473 04975 J‘
maximum
Body crouch -0.473* 0.026
Body normal -0.497+ -0.026

Figure 6.5 Boxplot of effects of exposure to video images on Score for body position
(3=maximally crouch, |= normal).
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Table 6.14 ANOVA table for body position score. See caption to Table 6.5 for details of
calculation of F-ratios.

Factor Mean Square df. F | P
Video 1.45 | 7.51 0.01
Gender 0.27 I .42 0.25
Error 0.19 8

Breed 0.54 3 2.08 0.38
Litter(Breed) 0.25 2 1.30 0.30

Table 6.15 Mean proportion of observations of body position crouched and standard errors
calculated for the effects of exposure to video, and for gender of puppy. See text for F-ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 1.70 Mean 2.06
Standard error +/-0.13 Standard error +/-0.17
Control (N=13) Male (N=15)

Mean 2.17 Mean 1.81
Standard error +/-0.13 Standard error +/-0.12

6.3.1.5 Locomotion

The six states for locomotion were mutually exclusive and hence inter-correlated.
Inspection of the data suggested two composite scores could be extracted, the
proportion of observations in which the puppy was moving as opposed to
stationary. and of these, the proportion in which the puppy was running rather
than walking (Table 6.16). There was no significant difference in the proportion
of obscrvations for which the exposed and the control moved around, (Table 6.17.
Figure 6.6.) Also, there were no differences between gender or breeds (Table
6.17. 6.18: Figure 6.6). As a proportion of all observations where the puppy was
moving. the exposed puppics ran significantly less than the control group (Table

6.19. 6.20; Figure 6.7).
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Figure 6.6 Boxplot illustrating effect of exposure to video images on the proportion of
observations in which the puppies were moving around. For corresponding means and standard
errors, see Table 6.18.
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Table 6.16 Spearman rank correlation

exposed

P<0.01, ** P<0.001.

video

control

coefficients between Locomotion. N=26, * P<(.5, **

Locomo- | Locomo- | Locomo- | Locomo- Locomo- | Locomotion
tion sit tion tion st/cl | tion run tion walk | lie
stand
Locomotion -0.565%F -0.243 -0.360 -0.339 -0.482*
sit
Locomotion -0.565** 0.258 0.133 0.067 -0.559%
stand
Locomotion -0.243 0.258 -0.327 -0.167 -0.326
st/cl
Locomotion -0.360 0.133 -0.327 - 161 0018
run
Locomotion -0.339 0.067 -0.167 -0.161 -0.229
walk
Locomotion 0.482* -0.559*+* -0.326 -0.018 -0.299
lie

86




Table 6.17 ANOVA table for the proportion of observations in which the puppies were moving
around. See caption to Table 6.5 for details of calculation of F-ratios.

Factor Mean Square df. F P
Video 0.13 | 0.27 0.6i
Gender 0.11 I 2.14 0.16
Error 0.05 8

Breed 0.02 3 0.74 0.66
Litter(Breed) 0.03 2 0.6l 0.56

Table 6.18 Mean for the proportion of observations in which the puppies were moving around
and standard errors, calculated for the effects of exposure to video, and for gender of puppy.
See text for F-ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 0.35 Mean 0.30
Standard error +/-0.07 Standard error +/-0.09
Control (N=13) Male (N=13)

Mean 0.40 Mean 0.46
Standard error +/-0.07 Standard error +/-0.06

8-




Figure 6.7 Boxplot illustrating the effect of exposure to video images on the proportion of the
locomotion run [run/(run + walk)].
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Table 6.19 ANOVA table for the proportion of locomotion that was Run. See caption to
Table 6.5 for details of calculation of F-ratios.

Factor Mean Square d.f. F P
Video 0.74 I 8.33 0.01
Gender 0.17 | 1.90 0.19
Error 0.09 18

Breed 0.01 3 0.21 0.88
Litter(Breed) 0.07 2 0.73 0.49
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Table 6.20 Mean for the locomotion Run and standard errors, calculated for the effects of

exposure to video, and for gender of puppy. See text for F-ratios.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 0.08 Mean 0.1S
Standard error +/-0.09 Standard error +/-0.15
Control N= 13) Male (N=15)

Mean 0.42 Mean 0.35
Standard error +/-0.42 Standard error +/-0.35

6.3.1.6 Other behaviour patterns

Several of the other patterns were recorded in only one puppy or in none. and so
were not analysed further (jumping, digging, yawning, urinating, defecating).
Whining, Climbing, Scratching, Body Shaking and Paw lifting were performed by
more than 25% of the puppies, and were compared between the vidco-exposed
and control groups by Mann-Whitney U-tests (Table 6.21). Scratching was
performed more often by the control group (median=1. compared to median=0 for
video-exposed), but this difference was not significant (P=0.07). The other
measures, Whining, Climbing, Body Shaking and Paw lifting, appeared to be

unaffected by treatment (Figure 6.8).

Table 6.21 Mann-Whitney U-values and Asymp. Sig (2-tailed) values for the behaviour patterns:
Vocalise whining, Climbing, Scratching, Body shaking and Paw lifting, calculated for the effects of

exposure to video.

89

Behaviour patterns Mean Mean V) P
exposed control
group group
Vocalise whining 14.58 12.42 70.5 0.42
Climbing 13.69 13.31 82.0 0.89
Scratching 1115 15.85 54.0 0.07
| Body shaking N Y 13.69 82.0 0588
S - S o
" Paw lifting 13.15 13.85 80.0 - 0.84
|




Figure 6.8 Boxplot representing effect of exposure to video images on frequencies of single
behaviour patterns displayed. Single points represent individual scores more than two
interquartile ranges from the median.

104 B Vocalise whining
[ Climbing
10 O Scratching
* B Body shaking
[ Paw lifting

8

Frefguencies of behaviour

patferns displayed

6 —

13
44 O
716 i
(0] *
2 —
18
*
. | '
0- e
1| I
exposed control

video

6.3.2 Exploring objects

The visits made to the four objects were examined for the effects of prior

exposure to the video, and gender.

6.3.2.1 Latency to contact the first object

The first object contacted was almost invariably the vacuum cleaner (12/13 in
both video-exposed and control groups); the other two puppies contacted the fan

first. This may have simply reflected the positions of the objects in relation to the



start point and the observer (Fig. 6.1), although the vacuum cleaner did appear, for
some unexplained reason, to be particularly attractive. Although the control
group, and males, were quicker to contact their first object than the exposed group
(Fig. 6.9, Table 6.22a and 6.22b) or females (Fig. 6.10, Table 6.22a and 6.22b),

neither difference was statistically significant.

Figure 6.9 Boxplot of effect of exposure to video images on latency to approach first object in
seconds (Log|0 transformed).
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Table 6.22a ANOVA table for Latency to approach first object. The residual Error Mean Square
was used to calculate F-ratios for the effects of Video, Gender and Litter; for Breed, Litter was

used as the error term, since each litter could belong to only one breed (i.e. a nested term)

Factor Mean Square d.f. F P
Video 1.02 | 2.35 0.14
Gender 0.72 | 1.65 0.22
Error 0.43 18

Breed - 3 - x
Litter(Breed) 0.06 2 0.14 0.87
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Figure 6.10 Boxplot of effect of exposure to video images on latency to approach object in
seconds split by males and females. (Log|0 transformed)
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Table 6.22b Mean latencies and standard errors to contact the first object (seconds), back
transformed from log |10-transformed data. Since back-transformation generates asymmetric
standard errors, positive and negative values are shown separately.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 7.76 Mean 7.89
Standard error (+) | 4.51 Standard error (+) 6.07
Standard error (-) 283 Standard error (-) 3.44
Control (N=13) Male (N=15)

Mean 3.09 Mean 3.05
Standard error (+) | .71 Standard error (+) 1.55
Standard error (-) 1.1 Standard error (-) 1.03




6.3.2.2 Number of objects visited

On average, the puppies in the control group visited between two and three of the
objects, and those in the video-exposed group visited less than two, but this
difference was not significant (Figure 6.11, Table 6.23 and 6.24). Male and
female puppies visited similar numbers of objects (Figure 6.12, Table 6.23 and

6.24).

Figure 6.11 Boxplot of effect of exposure to video images on the total number of objects visited
by the control and video-exposed group.
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Table 6.23 ANOVA table for amount of objects visited. See caption to Table 6.5 for details of
calculation of F-ratios.

Factor Mean Square d.f. F P

Video 1.42 | 0.96 0.34 |
Gender 0.05 | 0.34 0.86 J‘
Error 1.47 I8

Breed 2.38 3 6.30 0.39

Litter(Breed) I.10 2 0.37 0.69

Figure 6.12 Boxplot of the number of objects visited per group by males and females.
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Table 6.24 Means and standard errors for number of objects visited and standard errors,
calculated for the effects of exposure to video and gender.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 1.94 Mean 2.23
Standard error +/-0.37 Standard error +/-0.46
Control (N=13) Male (N=15)

Mean 242 Mean 2.13
Standard error +/-0.35 Standard error +/-0.33

6.3.2.3 Time spent investigating objects

The puppies exposed to the video spent about half the amount of time
investigating the objects, compared to the control puppies (Fig. 6.13, Table 6.26).
but this difference was not quite statistically different (Table 6.25). The male
puppies spent significantly more time investigating than the females did (Figure

6.14).

Figure 6.13 Boxplot of effect of exposure to video images on the total time spent exploring all
objects combined.
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Table 6.25 ANOVA tble for amount of time exploring all objects combined together. See
caption to Table 6.5 for details of calculation of F-ratios.

Factor Mean Square d.f. F P
Video 9.58 | 261 0.12
Gender 17.95 I 488 0.04
Error 3.68 I8

Breed 0.77 3 0.11 0.95
Litter(Breed) | 6.58 2 1.79 0.20

Table 6.26 Mean durations in contact with the objects (seconds) and standard errors, back-
transformed from square-root transformed data.  Since back-transformation generates
asymmetric standard errors, positive and negative values are shown separately.

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 11.21 Mean 8.58
Standard error (+) | 4.2 Standard error (+) 475
Standard error (-) 3.54 Standard error (-) 3.71
Control (N=13) Male (N=15)

Mean 20.96 Mean 24.98
Standard error (+) | 5.43 Standard error (+) 5.49
Standard error (-) 48 Standard error (-) 495
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Figure 6.14 Boxplot of effect of exposure to video images on time exploring objects per group
males and females.
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6.3.2.4 Number of visits to objects

The total number of visits to all objects was marginally, but not significantly,
higher in the control group of puppies (Figure. 6.15, Table 6.27). Males made
slightly more visits to objects than females did (Figure 6.16), but by comparison
with the durations, it appears that the main difference between males and females

was that the males spent longer investigating once they had contacted an object.
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Figure 6.15 Boxplot of total number of visits to all objects (Square-root transformed) by the
control and exposed groups.
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Figure 6.16 Effect of exposure to video images on the number of explorations of objects per
group by females and males.
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Table 6.27 Mean numbers of contacts with the objects and standard errors, back-transformed
:)rgt;) square-root transformed data. Video F(1,18) = 2.29, P = 0.15: Gender F(1,18) = 1.00, P =

Exposure to video Gender of puppy

Exposed (N=13) Female (N=11)

Mean 3.28 Mean 347
Standard error (+) 1.06 Standard error (+) 1.37
Standard error (-) 091 Staandard error (-) 1.15
Control (N=13) Male (N=15)

Mean 5.54 Mean 5.30
Standard error (+) | 1.30 Standard error (+) 1.19
Standard error (-) 117 Standard error (-) 1.07

There was a considerable difference in the mean number of visits made to each
object (Table 6.28) (Friedman ANOVA Chi-square = 59.2, P<0.001); only the
difference between the toy and the fan was not significantly different at P = 0.05
by Wilcoxon matched-pairs signed ranks tests (Table 6.29). The control and
video-exposed groups made the same number of visits to the wheel. The puppies
from the control group made slightly more visits to the other three objects (Figure
6.17), but these differences were not significant by Mann-Whitney tests (Table
6.30). However, the control group spent significantly more time than the exposed
group investigating the vacuum cleaner (Fig.6.18, and 6.31).

Table 6.28 Mean number of visits made to each object

Object Mean
Vacuum cleaner 3.90
Fan 2.33
Toy 2,06
Wheel 1.71

Table 6.29 P values by Wilcoxon Matched-pairs signed ranks test of mean number of visits
made to each object

Pairs P

Fan — Vacuum cleaner 0.00
Toy — Fan 0.12
Wheel - Toy 0.02




Figure 6.17 Total numbers of visits means and standard deviations to different type of objects,
by the exposed and control group. Vacuum cleaner: N=26, mean=3.46, Standard deviation= +/-
1.84. Fan: N=26, mean= 0.92, Standard deviation=+/-1,32. Toy: N=26, mean= 0.54, Standard
deviation=+/- 0.91. Wheel: N=26, mean= 0.23, Standard deviation=+/-0.43.
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Table 6.30 Mean ranks for the objects visited split per object, calculated for the effects of

exposure to video.

Object Mean exposed | Mean control | Mann P
group group Whitney U

Vacuum cleaner 11.62 15.38 60 0.20

Fan 11.92 15.08 64 0.25

Toy 12.62 14.38 73 0.49

Wheel 13.50 13.50 84.6 1.00
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Figure 6.18 Boxplot of time visiting each of the objects, split by the control and exposed group.
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Table 6.31 Mean ranks for the time visiting the objects split per object, calculated for the effects

of exposure to video.

Object Mean exposed | Mean control | Mann P
group group Whitney U

Vacuum cleaner 10.42 16.58 445 0.04

Fan 12.15 14.85 67.00 0.33

Toy 12.73 14.27 74.50 0.56

Wheel 13.62 13.38 83.00 0.92
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6.3.2.5 Order in which objects were visited

For all but two of the pups, one in each treatment group, the first object visited
was the vacuum cleaner (Table 6.32). Visits to the other objects became more
frequent thereafter, although the vacuum cleaner was always the most visited
single object. At the third visit none of the control group visited any object apart
from the vacuum cleaner, whereas three of the exposed group visited the fan or
the toy, but this difference was not quite significantly different at P=0.05 (Table
6.32). Overall, there was no conclusive evidence that the order in which objects

were visited had been affected by prior exposure to the video.

Table 6.3.2 Order in which objects were visited. P-values from 2-sided Fisher's Exact Tests
comparing exposed and control treatment groups.

Visit Group Vacuum Fan Toy Wheel P=

Exposed 12 I 0 0
|

First Control 12 I 0 0 000
Exposed 7 0 I 2

Second Control 5 3 2 | 0.437
Exposed 6 | 2 0

Third Control N 0 0 0 0.074
Exposed 5 2 0 0

Fourth Control 4 2 2 | 0.603
Exposed 5 I I 0

Fifth Control 5 3 0 | 0.648

6.3.4 Gender differences

1o summarize the gender differences, between males and females. there was no
statistically significant difference in the amount of objects visited (F(1.18)= 034:
P 0.86) (Figure 6.16, Table 6.33). or the latency to approach the first object
(Table 6.33. Figure 6.10.); although the males approached the first object sooner
compared to the females. this was not statistically different (F(1.18)=1.65.
P=0.22) Howcver, they spent statistically significantly more time cxploring the

objects (F(1.18) +4.88: P 0.04) (lable 6.33. Figure 6.14).
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Table 6.33 Means for Number of objects visited, Number of explorations of objects, Latency to

approach first object and total time exploring objects and standard deviations for males and
females.

Measure Females (N=11) | Males N=15)

Mean number of objects visited 2.23 2.13 o
Standard deviation +/-0.46 +/-0.33

Mean number of explorations of objects 3.47 5.30

Standard deviation

Mean latency to approach first object (s) 7.89 3.05
Standard deviation

Meantime exploring objects (s) 8.58 2498
Standard deviation

6.4 Discussion

6.4.1 Behaviour patterns

These results suggest that a dog's capacity to remain in emotional homeostasis at 7
to 9 weeks of age can be increased by exposure to video images during the period
of parasympathetic dominance between 3 and 5 weeks of age. The control puppies
scored higher than the exposed puppies for several postures (ear position, body
position crouched) and locomotion (tail movement fast, run) associated with stress
(a ef al 1997, 1997b, 1998). The results might also suggest that exposure to video
images results in the formation of maintenance stimuli that are associated with a
positive emotional state, and in the formation of a broader maintenance set,
reducing the chance that stimuli that are encountered will be unfamiliar, thereby
increasing the dog’s capacity to maintain emotional homeostasis when in an
unfamiliar environment or when confronted with an unfamiliar stimulus. and
influencing the need to display exploration behaviour. The control group visited
more objects and more different type of objects. although as expected from the
results of experiment onc. this was not significantly different. In addition. they
inspected the vacuum cleaner for significantly longer and showed a shorter

latency to approach the first object. The combination of these results scems to
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suggest that the exposed puppies had a lesser need to assess the environment for
risks because of their higher level of familiarity with the stimuli in the
environment, resulting from the exposure to the video images. Unfortunately of
the four objects, the exposed group also visited the vacuum cleaner most often.
which suggests that this object was intrinsically more attractive. This difference
might have obscured any difference between exposed and control group in their

responses to the objects included or not included on the videotape.

Crouching appears in anxiety or fear provoking situations (Overall 1997. Beerda
el al 1997a, King et al 2003) and has been suggested to reflect a tendency to
escape (Schilder & Van de Borg 2004). The level of crouching increases with the
level of anxiousness. Very low postures may indicate high levels of acute stress.,
and a moderate lowering of the postures moderate levels of experienced stress
(Beerda et al 1997a). Pulling back of the ears is linked with fear (Beerda et al
1997a). A repetitive wagging of the tail is associated with higher levels of
excitement (Beerda et al 1997a) and agonistic behaviour (Scott & Fuller 1966).

The body positions of the control group were more often associated with fear.

No significant differences between the control and exposed group in the amount
of displacement activities (see Table 6.2 for list of displacement activities and
stress parameters measured) or stress parameters elicited by the test situation were
found. A possible explanation for this could be that the time period during which
the behaviour of the puppies was measured was too short to present significant
differences. As the puppies are placed in an unfamiliar environment without their
littermates for the first time, it can be assumed that this was mildly stressful for all
puppies. In an experiment conducted by Levine (1960), he measured the
adrenocortical response of handled and non handled rats to an electric shock. The
results showed that, although both groups had similar blood levels of adrenal
steroids before the shock. the handled rats showed a much higher increase in
adrenal steroid level during the first 15 minutes after the shock compared to the
non-handled group. However. when the non-handled rats had achieved the same

level of adrenal steroids they displayed this high level for a much longer period
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than the handled rats. Levine (1960) suggests that the fast HPA syvstem reaction in
the handled rats is more adaptive because it is more consistent with an appropriate
functioning stress system, decreasing the risk of developing psychosomatic effects
(e.g. suppression of the immune system) caused by exposure to prolonged periods
of stress. If the period of observation was prolonged and in addition physiological
stress measures were taken (e.g. saliva cortisol levels) perhaps differences in the
amount of displacement activities or stress parameters shown by the exposed and
control group would have reflected a differences in the emotional state or

gradation of level stress of the puppies.

6.4.2 Exploration

Without making any assumptions about the underlying emotions driving the
exploratory behaviour so far. because exploration can be instigated by
motivational systems that are independent of fear or anxiety (e.g. curiosity) (Roy
& Chapillon 2004), the results of this experiment show that the control puppics
display a higher level of exploratory behaviour, possibly caused by the higher
level of novelty of the situation. This strengthens the conclusion of Chapter 5, that
in dogs, exposure to video 1mages between 3 and 5 weeks of age results in the
formation of cognitive representations that are generalised to the real world, and
can thus be used to increase a puppy’s knowledge of the world. decreasing the
chance that unfamiliar stimuli, which might cause a loss of emotional
homeostasis, are encountered. However. although less likely, given the direction
of the results of the exploration measures, it cannot be totally excluded that all the
puppies found the situation equally novel, but that the exposed puppies responded
more confidently to that novelty. Distinguishing between these two explanations
is not possible because of the strong bias in the exploratory behaviour towards the

vacuum cleaner.

Some authors would suggest that an increased level of exploration results from the
fact that a novel situation has rewarding properties, lcading to the puppies
demonstrating a higher level of curiosity-driven exploratory behaviour (Bamnett &

Cowan 1976) or that the level of deprivation expericnced by the control group
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compared to the exposed group, has resulted in an extension of the approach
period, and therefore that the puppies were actively seeking stimulation (Fox
1971, Bateson 1981). In contrast to the puppies tested in the experiment described
in Chapter 5, that were 36 days old, the puppies in this experiment were tested
between 51 and 61 days. At this age exposure to novelty should cause a negative
affective state and an approach-avoidance conflict, resulting from the
development of the fear response (Freedman er al 1961). The results of the
experiment described in this chapter suggest that the increased motivation to

explore is associated with fear.

It is suggested by Koolhaas et al (1999) that the level of aversiveness of a novel
stimulus, and whether fear is evoked, is determined by the cognitive appraisal of
the stimulus rather than by its physical characteristics. The theory of the *Two
dimensional defense system’, (McNaughton & Corr 2004). proposes that the
hippocampus is directly involved in some emotions and places it at the centre of a
system with interconnected structures that respond to signals of novelty,
punishment and non-reward, and generates outputs including inhibition of
prepotent behaviour, enhancing attention and arousal. and increasing risk aversion
in conflict situations. A functional, behavioural and pharmacological distinction is
made between fear and anxiety. Fear involves fight, flight, freezing and has the
function of moving an individual away from danger, whereas in an approach-
avoidance situation, anxiety has the function of moving the individual towards
danger. Thus, anxiety occurs when entering a dangerous situation and is displayed
as a risk assessment approach or withholding entrance (passive avoidance).
whereas fear is a form of active avoidance which operates when leaving a
dangerous situation (McNaughton & Corr 2004). The experiment described in this
chapter could be classified as a forced open field test in which the individuals
have no possibility to withdraw into a familiar environment. This might imply
that the higher level ot exploratory behaviour displayed by the control group 1s an
expression of risk assessment of the stimuli resulting from a higher level of

anxiousncess or fear.
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This 1s supported by the significant differences in type of locomotion. The control
puppies ran significantly more whereas the sample puppies walked significantly
more. Although movement is involved in the exploratory and the fear system.
rapid movement is regarded to be more indicative of fear (Mackay & Wood-Gush
1980). From research conducted to explore the effect of early handling on
emotional reactivity using a several session procedure, it was concluded that
locomotion during session one of exposure to an open field represents a high
emotional reactivity level and during the following tests sessions a low emotional
reactivity level (Roy & Chappillon 2004). During the first session no differences
were found between handled and control rats for parameters like locomotion and
rearing, but they became significantly different during the third session. The
locomotion of the handled rats increased only slightly. In the control rats
motionless time increased inversely to locomotion (Roy & Chappillon 2004). In
this experiment there was only one test session. The higher level of locomotion
displayed by the control group can therefore be interpreted as a higher level of

emotional reactivity.

[atencies to explore a novel object or area in elevated plus maze or open field
tests are often used as a measure reflecting anxiety or fear, (Augustsson &
Meyerson 2004), being interpreted as the more confident animals showing the
shorter latencies to approach the new object or enter the unfamiliar environment.
In dogs, anecdotal observations suggest that dogs that show body postures
associated with fear show increased latency times (King ef al 2003). The findings
in this experiment are in contradiction with these observations. The control group
displayed significant more body positions associated with fear and shorter
latencies to approach than the exposed group and more time exploring objects,
although the latter two were not statistically significant, with the exception of
exploration of the vacuum cleaner which was explored for significantly longer by
the control group. This suggests that the shorter latency to approach the first
object might retlect an increased level of anxiety or fear than in the exposed

group. instead of a higher level of confidence.
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The significantly higher amount of exploration of the objects by the males is also
consistent with the hypothesis that the level of exploration in the conducted
experiment reflects a higher level of anxiety or fear, and could be interpreted as a
risk assessment behaviour. Gray (1987) reports that in a large varicty of species
(rats, foxes, cats, cockerels) males are generally found to be more sensitive to
stress and more fearful than females . When exposed to challenges, for example.
male rodents show a higher behavioural reactivity than do females (Gray 1987).
However, the interpretation of the emotional levels between individuals and
between males and females is extremely complicated because of all the

methodological differences between different studies.
In summary, it can be concluded that in puppies exposure to video images

between the age of 3 and 5 weeks results in the puppies being more confident,

when exposed to an unfamiliar environment at 7-8 weeks of age.
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Part 2:

Chapter 7: Separation anxiety in dogs. The role of emotion-
nal homeostasis and the sensitive period of behavioural

organization in its development

(This chapter is based on the paper: Appleby D. and Pluijmakers J- (2003) Separation anxiety in
dogs. The role of emotional homeostasis and the sensitive period of behavioural organization in
its development; published in The Veterinary Clinics of North America Small Animal Practice, 33,
321-344 and presented at the Companion Animal Behaviour Therapy Study Group — Study Day
2004, Birmingham, UK).

7.1 Introduction

Problems involving destruction, vocalisation and house soiling by dogs that occur
during the owner’s absence are common in the pet population (Borchelt & Voith
1982, Takeuchi et al 2000, Bradshaw et al 2002a) and constitute a significant
proportion of the caseload of the behaviour specialist (McCrave 1991). Until
relatively recently the term separation anxiety was used generically to describe all
separation related problems (Heath 2002). However, there are causes that are
unrelated to anxiety (Borchelt & Voith 1982, McCrave 1991, Heath 2002) and
previous papers and publications have categorised them (Borchelt & Voith 1982,
McCrave 1991, Blackwell et al in press). In particular McCrave (1991) produced
an influential paper that identifies differentials for the motivations of the three
most commonly reported separation-related behaviours (Overall er al 2001)
(Table 7.1). As a consequence of this classification new generic terms wcre
introduced (Blackwell ef al in press) and it is now common practice to refer to a
separation problem followed by a description of the diagnosed motivation

(Blackwell ef al in press). one of which is separation anxiety.
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In this chapter a short overview of the literature regarding separation problems
and separation anxiety will be given, after which a model for the diagnosis and
treatment of separation anxiety in dogs will be introduced. Components of this
model are tested in the analyses of clinical data described in the following

chapters. The effectiveness of the proposed treatment regimes (section 7.11) has

not yet been evaluated.

Table 7.1 Differential diagnosis for separation problems. From: McCrave (1991)

Differential diagnoses for separation problems based on the symptoms (in bold):
House soiling Destruction Vocalisation
House breaking Play behaviour Reaction to external stimuli
Submissive/excitement Puppy chewing Socially facilitated
Urine marking Reaction to arousing stimuli | Play/aggression
Over activity
Fear induced Fear response Fear induced
Separation anxiety Separation anxiety Separation anxiety

7.2 Diagnosing separation anxiety

It is generally recognised that successful treatment of separation anxiety requires
careful consideration of the history of the dog and the presenting signs, followed
by diagnosis based on empirical evidence (Borchelt & Voith 1982, McCrave
1991, Pageat 1998, Mills & Sheppard 1999, King e al 2000). However, the
process is made difficult by a lack of consensus about how separation anxiety

should be defined (Appleby & Pluijmakers 2003).

The symptoms or combination of symptoms commonly reported during owner
absence are destruction, house soiling and vocal behaviour (Borchelt & Voith
1982. McGrave 1991. Overall 1997, Pageat 1998) indicative of distress (Overall
ef al 1999). Less reported but welfare-significant symptoms (Ovcrall ¢f af 2001)
can also occur, possibilities include: withdrawal, in-appetence. hypcrventilation.
salivation, gastrointestinal disorders (vomiting/diarrhoea) (Takeuchi ¢/ al 2000).
increased and repetitive motor activity, such as pacing and circling, and repctitive

selfedirected behaviours, such as over-grooming or self mutilation (Borchelt &
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Voith 1982, Pageat 1998, King et al 2000). Dogs with the condition can become
anxious and agitated or display depressed behaviours in response to stimuli

associated with the owner’s departure (McCrave 1991, Simpson 2000).

In one recent study the median age of onset of separation anxiety was over 1.3
years (Takeuchi er al 2000). The significance of breed differs between studies:
although an increased prevalence of the problem has been reported in mixed
breeds (McCrave 1991), a study of a general population found only weak
evidence for such a bias (Bradshaw et a/ 2002a). The problem is reported more
often in males than females (Beaver 1999, Podberscek et al 1999. King er al 2000,
Takeuchi et al 2000, Gualtier 2001, Flannigan & Dodman 2001. Bradshaw ¢r al
2002a). Prolonged periods without separation from the owner, a prolonged period
without the person to whom the dog is attached, periods of kennelling (Voith &
Borchelt 1985), a house move with the owners (Flannigan & Dodman 2001,
Seksel & Coyle 2001) and time spent at a shelter (Voith & Borchelt 1985,
McCrave 1991, Serpell & Jagoe 1995) have all been cited as causes of separation

anxiety.

In the broadest definition of separation anxiety the condition is described as
problematical behaviour motivated by anxiety that occurs exclusively in the
owner’s absence or virtual absence (Borchelt & Voith 1982, Overall 1997). A
more specific definition of separation anxiety (Gaultier 2001) requires ongoing
attachment to the maternal or primary caregiver or person to whom this
attachment is transferred after homing (Voith & Borchelt 1985, McCrave 1991.
Pageat 1998, King et al 2000, Gaultier 2001). This definition is borrowed from
human psychology and attachment theory in human and non-human apcs (Serpell
& Jagoe 1995). It has been suggested that an emotional bond (Bowlby 1969)
allows the infant a secure base from which it can explore its environment (Harlow
& 7Zimmerman 1959, Schaffer & Emmerson 1964. Bowlby 1969. Pageat 1998)
and develop all of its behaviour (Pageat 1998). The potential for an attachment

bond to devclop is thought to be increased if owners also form a strong attachment

111



to their dogs. because they respond to, and therefore reinforce. dependent

behaviour (Pageat 1998).

7.3 Hyperattachment

Some authors in the field of pet behaviour have suggested that hyperattachment is
a necessary condition for separation anxiety (Voith & Borchelt 1985. McCrave
1991, Pageat 1998, King et al 2000, Gaultier 2001). This has been subdivided into
primary and secondary hyperattachment (Pageat 1998, Gaultier 2001). Primary
hyperattachment is the continuance of the primary attachment bond to an
individual beyond puberty, which constitutes the specific definition of separation
anxiety and correlates with a perpetuation of other characteristics of immaturity
(Gaultier 2001). Secondary hyperattachment can develop at any age and is
described as dependency on one or more persons in the dog's “family™ circle. A
dog suffering from an emotional disorder, such as phobia or loss of primary
attachment figure, may develop this type of attachment (Pageat 1998, Gaultier
2001).

Typical manifestations of hyperattachment are: the organisation of all activities
around the attachment figure when they are present (Pageat 1998). following from
room to room (Beaver 1999), owners not able to go to the bathroom without their
dogs wanting to follow them (Pageat 1998. Heath 2001). wanting to sleep next to
them (Pageat 1998), leaning on them (Voith & Borchelt 1985). constantly wanting
to be held (Beaver 1999) and displays of distress if separated from the owner
when they are at home. which may involve destruction at the point of access
(Lindell 1997). They also stand out from the normal dog population in respect of
the effusive grecting behaviour at the time of the owner’s retun (Borchelt &

Voith 1982. McCrave 1991, Overall 1997. Simpson 2000).

There are arguments against hyperattachment being a necessary condition for

separation anxicty. These include the observation that dogs that are “spoilt’ and



encouraged to have a very close relationship with their owners do not necessarily
develop separation problems (Borchelt & Voith 1982, McCrave 1991. Overall
1997, Flannigan & Dodman 2001). Several authors have commented that only
some dogs that display separation anxiety in the broader sense display symptoms

of hyperattachment when the owners are at home (Overall 1997, Simpson 2000).

Destruction and vocal behaviour motivated by separation anxiety is routine in the
sense that it is likely to occur every time the dog is left alone and separated from
the attachment figure(s), as it occurs more frequently than the intermittent
behaviour that occurs with other motivations like boredom (McCrave 1991,
Lindell 1997). Some authors have suggested that destruction orientated towards
doors and windows that give access to the direction by which the owners left is
indicative of separation anxiety (Borchelt & Voith 1982, McCrave 1991) and
barrier frustration (Lindell 1979), which is consistent with hyperattachment.
Destructive behaviour involving items impregnated with the owner’s scent such as
shoes, papers, bedding and television controls also occurs (Lindell 1979), and has
been attributed to disorganisation of exploratory behaviour related to seeking the
owner by olfaction (Pageat 1998). Vocalisation when separated from the owner is
thought to develop from puppy vocalisation during distress and affiliative
behaviour and is generally higher in pitch, uses repeated sub-units, has little
variation in tone and occurs at a greater rate, when compared with ‘normal’ dogs

(Overall et al 1999).

The timing of onset of symptoms when left is significant, typically within the first
thirty minutes and often almost as soon as the dog is left (McCrave 1991). They
rapidly mount in magnitude and reach a peak within 30 minutes (Hothersall &
Tuber 1979. Borchelt & Voith 1982, McCrave 1991, Beaver 1999. Hetts 1999,
Lindsay 2000a). followed by a gradual adaptation period and a stcady decline in
distress from the level of arousal caused by departure. or re-arousal due to
external stimulation. in addition to an internally controlled 20-30 minutes cyclic

component (Lund & Jorgensen 1999). Symptoms can persist until the owncer



returns but the dog may recover and relax sooner (Borchelt & Voith 1982,
McCrave 1991).

The Opponent-process theory (Solomon & Corbit 1974) offers a useful construct
for understanding the adverse separation reactivity in dogs (Lindsay 2000a).
According to this theory a hypothetical neural system regulates emotional arousal
and prevents affective extremes from occurring as the result of attractive or
aversive stimulation. Feelings of well-being and comfort are shadowed by
hedonically opposite effects such as feelings of contact need. In terms of the
phenomena of dependence, repeated stimulation of these feelings results in the

gradual attenuation of dependent behaviour.

When a separation-anxious dog is comforted by social contact and security,
opposing affects are generated and become problematical when the dog is left
alone, when it becomes overwhelmed by loss of security and control. Repeated
stimulation of these processes results in a condition of perpetual social attention
seeking and neediness and the repeated stimulation of positive social effects
strengthens the underlying anxiety or fear. As a consequence, when the dog 1s left
alone the aversive emotions reoccur. The process continues for as long as the
dependence is not effectively treated by broadening the dog’s maintenance set,
and fear and anxiety are reduced through systematic desensitisation and counter

conditioning (Lindsay 2000a).

7.4 Fear, Anxiety and Phobia

A possible cxplanation for any failure of co-occurrence of hyperattachment and
anxiety when separated from the owners is that separation anxiety describes more
than onc category of motivation, in which case another generic term may be
necessary. within which separation anxicty is a subgroup. Sub classification is
made difficult by the fact that separation anxiety is correlated with fear. but the

link is poorly understood (Overall 1997). Although anxicty. fear and phobia are
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said to be distinct in some way and may not be driven by identical mechanisms

(Lindsay 2000a) they are probably related at the neurochemical level (O Farrell
1992).

Fear together with anxiety, have often been considered as motiators (Boissy
1995). They are defined as emotional states that are caused by the perception of
any factual danger or possible danger or non-reward (Gray 1987) that threatens
the well-being of the individual, characterised as a feeling of insecurity (Gray
1987, Boissy 1995) and distress (Lindsay 2000a). Phobia occurs when fear does
not extinguish but remains at the same high level. even though the conditioned
stimulus is never paired again with the noxious unconditioned stimulus (O Farrell
1992), because the sensation of fear becomes the unconditioned stimulus (Overall

1997).

To alleviate distress in aversive situations that are a threat to homeostasis, animals
display an adaptive response to recent or anticipated danger which involves two
interdependent facets: psychobehavioural changes that nullify the effects of the
trigger, and neuroendocrine adjustments necessary to maintain intcrnal
homeostasis (Boissy 1995). Two main systems are involved. the autonomic
nervous system and the hypothalamic-pituitary-adrenocortical system (McFarland
1999). Examples of situations that cause a feeling of insecurity and induce
hormonal signs of stress include mother-infant separation and exposure to novelty
(McFarland 1999). Anticipation of distress requires a predictable relationship
between a cue and the stressor (Fox 1971, Gray 1987, O’Farrell 1992, Overall e¢
al 2001, Manning & Dawkins 1992) and response can be dependent upon cues
that lack distinctiveness or upon patterns or sequences of events that are difficult
to identify (O’Farrell 1992, Manning and Dawkins 1992) which can include
owner absencce if fear-cliciting stimuli have previously occurred in that context
(Voith & Borchelt 1985). Control over the effect of the stressor is associated with
lesser signs of distress (Mckarland 1999). Activation of the HPA axis docs not
seem to occur when the animal 1s in a familiar situation, in which it has a tried and

tested coping strategy available for dealing with any anticipated challenge in that



situation, and where the actions taken are expected to deliver the results (Toates
1999).

7.5 Maintenance stimuli

It seems unlikely that the different models for separation anxiety, as described
above, could develop without being interpretations of the same process.
Therefore, is it possible that there is a mechanism that sits comfortably with both
schools of thought? Rather than being exclusively caused by being Icft
unattended, as suggested by many authors, separation anxiety can be defined as
‘apprehension due to removal of significant persons or familiar surroundings’

(Dorland’s Medical Dictionary 1989).

In the dog, which is a social pack animal (Fox 1978). a greater predisposition for
problems associated with owner absence may have been unwittingly developed as
a consequence of selecting for neotenised, affectionate and socially dependent
behaviour (Fox 1978, Serpell & Jagoe 1995). However. formation and
continuation of dependence results from an ongoing conditioning process, during
which response patterns become attached to the cues provided by the social and
non-social objects in the animal’s environment (Fox 1978, Cairns 1966, Scott
1992). Therefore, what is often interpreted as attachment or bonding is actually a
high level of conditioned dependency required for emotional homeostasis, detined
as stability in the normal neurophysiological states of the organism (Dorland
1989). The significant factors in the extent to which dependency upon any one
stimulus develops are salience, duration of exposure (Bateson 1981, Pageat 1998)
and stimulation (Cairns 1966, Gubernick 1981, Gross 1996). Removal of an
object which the response system of the animal has been strongly conditioned to
depend on for the maintenance of homeostasis, is associated with a significant
disruption of its bchaviour. The degree of disruption is correlated with the

likelihood of behaviour to reintroduce the maintenance stimulus. This in turn will
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decrease disruption and increase the display of the behaviour aiming to achieve

reintroduction of the stimulus on subsequent occasions (Cairns 1966).

What is described as maternal attachment is inevitable because of the availability
and salience of the stimulus and the sensory and cognitive development at the
time of exposure (Fox 1978, Scott 1992) and absence of opportunity to attach to
other social or environmental stimuli due to limited mobility. The apparcnt
attachment to or dependence on the maternal figure (Takeuchi e al 2000) is not
primarily an affectional bond but a way for the individual to maintain behavioural
organisation (Caims 1966, Gubernick 1981). in effect what the puppy needs for
the maintenance of a sense of well-being. or homeostasis of the autonomic
nervous system (McFarland 1999, Cairns 1966, Bourdin 1999). This stability
results in the confidence to explore and develop parasympathetic responses to
other stimuli through learning (McCune et al. 1995). Exposure to experiences and
learning to cope reduces emotionality when exposed to novel or challenging
stimuli (Fox 1978, Serpell & Jagoe 1995). The process results in reduced
dependence upon the initially very narrow and salient stimulus set necessary for
the maintenance of homeostasis and behavioural organisation (Bateson 1981),
associated with proximity to the dam. littermates and nest site (Cairns 1966.

Gubernick 1981).

Dependence upon the dam is reduced as she becomes less responsive and less
tolerant after weaning, and thereby less salient (Pageat 1998), which suggests that
dependence upon specific stimuli for behavioural organisation is also unlearned
(Whoolpy & Ginsberg 1967, Fox 1971, 1978. Bateson 1981). However. a puppy
may remain dependent upon the maternal figure if the process is disrupted (Pageat
1998). This can occur if the individual is over-protected or socialised with its
owners and not given the opportunity to develop independence (Fox 1978, Pagcat
1998. Ilincss during puppyhood and/or nursing is similarly disruptive (Serpell &
Jagoe 1995). Owners can unwittingly encourage dependence  through
reinforcement of care soliciting behaviours. and reinforcement of sympathetic

automatic responscs to challenging or fear eliciting stimuli, the probability of



which is predisposed genetically (Murphree & Dykman 1965) and/or through
stimulus deprivation in early life (Scott & Fuller 1965, Fox 1978, Serpell & Jagoe
1995, Appleby er al 2002). Conversely, a lack of nurturing stimuli or their
premature withdrawal can result in an inability to learn normal social responses

(Overall et al 2001).

7.6 Development of maintenance stimuli

During the second stage of the sensitive period of behavioural organisation (three
to five weeks of age), described in Chapter 3. a puppy starts to broaden its
maintenance set. The initially reflexive organisation of behaviour is replaced by
behavioural organisation through associative learning, and the presence of
maintenance stimuli and composition of the maintenance set becomes an

important factor for maintaining emotional homeostasis.

After four weeks of age attachment to both animate and inanimate stimuli occurs
(Elliot & Scott 1961, Gurski et al 1980, Scott 1992). The length of association
with an animate or inanimate object and its relative cue weight determines the
development of dependent behaviour (Cairns 1966). The process is quick, for
example Scott (1962, 1992) found that site attachment was formed in 20 minutes
(see also Elliot & Scott 1961, Cairns & Johnson 1965, Cairns & Werboft 1967,
Gurski et al 1980). Available data support the concept that animals tend to remain
in the presence of objects to which they have been exposed (Boissy 1995).

Several studies, some restricted to puppyhood but with implications for later life,
have been concerned with the effects of environmental and social expericnce on
behavioural organisation and the alleviation of distress. The cffect of these and
potential for inducing dependence can be ranked.

1. Isolation in an unfamiliar and uncomfortable location causes more distress
vocalisation than 1solation in an unfamiliar but comfortable location (Gurski er al

1980).
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2. Isolation in an unfamiliar location results in higher levels of distress
vocalisation than isolation in a familiar location in puppies (Elliot & Scott 1961)
but the opposite is true in older dogs (Tuber ef al 1982). This could be due to the
fact that puppies are more dependent upon the stimuli associated with their limited
experience and recent reinforcement of contact/care soliciting higher vocalisation.
Vocalisation in a familiar environment in adult dogs could be the consequence of
previous reinforcement, higher expectation and frustration in that location.

3. Food (Harlow & Zimmermann 1959, Pettijohn et al 1977) and toys (Pettijohn
et al 1977) are less effective in the amelioration of distress than warmth and
comfort (Harlow & Zimmermann 1959, Pettijohn er al 1977).

4. Isolation and segregation in a familiar location causes more distress
vocalisation than retention in the same location with a familiar conspecific (Elliot
& Scott 1961).

5. Food and toys are less effective in the amelioration of distress vocalisation than
the presence of a familiar or unfamiliar conspecific (Pettijohn et al 1977)

6. Familiar or unfamiliar conspecifics reduce distress vocalisations less effectively
than a human companion. The effect of the latter is proportionate to the level of
interaction (Pettijohn et al 1977, Tuber et al 1982). This is consistent with
research that shows that attachment in children i1s not dependent on care-giving,
but on responsiveness to infant behaviour and the provision of stimulation
(Schaffer & Emmerson 1964).

7. Another human example suggests that the presence of an unfamiliar person
benefits confidence less than the presence of a familiar person (Ainsworth e! al

1978).

We propose that the dog population can be divided into three groups according to
the maintenance stimuli they depend on. These stimuli can change with time,
although the probability of change is dependent upon several factors: (i) the
degree of dependence on and salience of existing stimuli. (ii) the availability of
existing stimuli, and (iii) how these factors compare with the properties of new

stimuli. Therefore movement between groups can oceur in response to events.
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Group A: Those that do not develop autonomy. due to continuing primar
hyperattachment.

Group B: Those that transfer their dependence to one or more stimuli, normally
social, through need or an increase in the stimuli’s salience and/or availability.
Group C: Those that learn to depend upon a range of stimuli without any narrow

set of social or environmental stimuli becoming exceptionally salient.

If homeostasis is disrupted a dog may try to re-establish it by attempting to
achieve proximity to one or more maintenance stimuli. which might be a salient
human companion. The extent to which proximity to salient social maintenance
stimuli is displayed is dependent upon a dog’s expectation that it will be left.
Animals that are seldom left or recognise a context in which they are unlikely to
be left, such as after a certain time at night, seem to show less need to stay in
proximity, generally or at specific times, than those that are left frequently
(Appleby & Pluijmakers 2003). Conversely the need for proximity seems to
increase if the owner’s departures are unpredictable (Simpson 2000), as is
sometimes the case with shift workers. Separation from emotionally rewarding
stimuli is frustrating, has a punishing effect and anticipation of it can result in
anxiety (Gray 1987). In turn this can lead to an increase in the vigour or
depressed behaviour associated with maintaining proximity at its withdrawal or
anticipation of withdrawal (Lindsay 2000a, Gray 1987). The extent to which
these behaviours are displayed is affected by the extent to which homeostasis is

disrupted.

Symptoms of distress when left unattended often start after the owners or onc
owner has been at home for a period of time, such as during a holiday (Borchelt &
Voith 1982, Gray 1987). This can be explained as transference from group C to
group B due to long exposure to the person(s) who in some instances also become
more salient, e.g. if the owner lies with the dog for long periods of time 1t unwell,

or more stimulating, ¢.g. through increased activity or stimulation togcther.
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Maintenance set disruption, fear and anxiety that a fear-eliciting event mayv occur
during owner absence, does not necessarily result in attempts to remain in contact
with them (Lindsay 2000a, Overall et al 2001). Instead the dog may seek
maintenance from inanimate stimuli, and as a consequence may attempt to escape
(Beaver 1999), by any door or window, rather than specifically the one that would
give access to the owners. They may try to increase homeostasis by digging into
locations that offer opportunities for hiding in, or for gaining access to rooms shut
off from them that they associate with maintenance stimuli, such as the owner's
bedroom, hence occasionally the owner may find torn carpet, or scratched
furniture (Lindell 1997, Appleby 1997, Hetts 1999). The extent to which fear is
expressed when exposed to the same stimuli when the owner(s) are present may
be reduced (Hetts 1999) because the set of maintenance stimuli is more complete

and behaviour more ordered.

7.7 Disruption of Homeostasis

Disruption of homeostasis can result from internal or external stimulation, or both.
The potential for disruption of homeostasis increases with the magnitude of
challenge, which is influenced by:

1. The loss of several less salient or one or more major stimuli from the
maintenance set, leading to behavioural disturbance, disruption of responses to
situations and events, and a feeling of loss of control that can cause anxiecty
(Cairns 1966, Gubernick 1981, Boissy 1995). It is well recognised that the
removal of salient social maintenance stimuli is a precursor for fear (O’Farrell
1992). The reintroduction of these stimuli, or the introduction of stimuh
comparable to the original(s), or the learning of new maintenancc stimuli, allows
return to homeostasis and the reorganisation of behaviour.

2. The presence of novel stimuli leads to a negative emotional state. which
requires the animal to compare the event with events cxperienced in the past
(Bateson 1981, Boissy 1995). Behavioural arousal causcd by the cxposure to

novelty is said to be similar to the arousal caused by an clectric footshock



(Dantzer 1986). However. reaction to novelty normally decreases with repeated
exposure to an earlier novel environment (McFarland 1999, Domjan 2000).

3. Animals may react fearfully towards a stimulus because of its physical
characteristics (i.e. intensity, duration, suddenness) or because it is associated with

a threatening event as a result of learning (Gray 1987).

The effect of these factors can be combined and can accumulate through a process
of sensitisation (Domjan 2000). The extent to which disruption occurs is
attenuated by the strength of the maintenance provided by the stimuli present in

that context.

7.8 Behavioural responses to disruption of homeostasis

The type and magnitude of neuroendocrine arousal and the expression of
behavioural signs associated with disruption of homeostasis are determined by: (i)
psychological factors (Boissy 1995), such as the composition of the stimulus set
the animal depends on, and the state of the neuroendocrine system when
confronted with a challenging stimulus. The potential is influenced by:

1. Both phenotype and any underlying pathologies that could play a role (Pageat
1998, Overall et al 2001).

2. The amount of control the animal can exert on a challenging stimulus or
threatening environment by the display of suitable behaviours (Henry 1980).

3. The physical properties of the triggering stimulus (Boissy 19935) (c.¢.

suddenness, intensity).

The animal’s ability to predict and control a threatening cvent determines the
neuroendocrine pattern and intensity of emotion experienced (Weiss 1972, Henry
1980, Boissy 1995). As long as the animal is “only’ challenged in its control, the
medullosy mpathetic  system is dominant (Henry 1980). Catecholamines are

relcased in situations that call for attention and vigilance. The loss of control or



the perspective of failure to meet expectations causes an activation of the HPA

axis (Henry 1980).

The behavioural response to aversive events varies greatly and depends on
whether threat is present or anticipated (Boissy 1995) and the intensity of emotion
stimulated (Archer 1979). Low fear levels enhance activity e.g. moving around is
generally an active behavioural strategy of coping which leads to a decrease of the
HPA axis arousal (Dantzer 1986). Intermediate levels normally lead to conflict
between the expression of fear and activity (e.g. exploratory behaviour is
reduced). Intense fear disrupts behaviour or inhibits it totally (Gray 1987. Boissy
1995). In relation to separation anxiety, destruction and vocalisation are usually
said to be attempts to regain contact with the owner by escaping from confinement
and following or by distressed/relocation vocalisation (Lindell 1997, Ovecrall er al
1999, Podberscek ef al 1999). These behaviours could be interpreted as an attempt
to cope by regaining control and indicative of a low level of arousal. In contrast,
inappropriate defecation and urination may be symptomatic of a higher level of
arousal, generalised anxiety (Podberscek et al 1999), or an intense reaction to a
threatening stimulus (Beaver 1999) and could occur if the dog finds it has no
control over the arousing stimulus because of the lack of a successful coping

strategy.

7.9 Diagnosis

Different treatments may be appropriate, depending on whether the dog is
classified as a member of group A, B or C, and can be more or less essential for
establishing or re-cstablishing homeostasis and resolution of the animal’s distress
from which the problem arose (Table 7.2). Classification and the magnitude of
symptoms also determine how and the extent to which the treatment programme
should be phased and which, if any. drugs will be most suitable to support

therapy.



It 1s hypothesised that after all the symptoms are listed and classified. the
diagnosis can be further refined using the following criteria:

- The onset (O’Farrell 1992, Overall 1997. Landsberg er al 1997), duration and
intensity of the symptoms displayed.

- Behaviour of the dog when the owner is present (McCrave 1991, Pageat 1998,
King ef al 2000, Simpson 2000, Flannigan & Dodman 2001).

- Departure and greeting behaviours (McCrave 1991, Pageat 1998. King er al
2000, Simpson 2000, Flannigan & Dodman 2001).

- Detailed analysis of the displayed symptoms (McCrave 1991, Overall et al
2001).

The listing of the symptoms provides pointers towards the possible causes of the
problem behaviour (Overall e a/ 2001) and the accompanying level of anxiety. A
broad range of symptoms might be indicative of multiple causes and/or a high

level of arousal.

For members of group A that have not learnt to depend on a broad stimulus set,
the presence of the owner, on to whom maternal dependence has been transferred.
is necessary for emotional homeostasis. Virtual or actual separation from the
owner or its anticipation causes a reduced sense of control, anxiety and disruption
of behaviour. Destruction typically involves attempts to regain contact e.g. at
doors and windows that would give access to the owner. Anxiety during the
owner’s absence increases the potential for fear in response to stimuli causing or
associated with threat. Treatment for anxiety caused by the absence of the owner
requires a reduction of dependence upon them and increasing dependence upon
other stimuli for emotional homeostasis. It is often appropriate for treatment to be
phased. each stage ot which is introduced gradually. If a problem of response to
fear stimuli coexists it should be treated separately, and consideration given to

doing so prior to addressing anxiety caused by the owner’s absence.

For dogs in group B disturbance of homeostasis and the cxpericnce of loss of

control can result from (i) the removal of one salient stimulus, normally social (11)
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removal of several less significant stimuli from the maintenance set. normally
social (ii1) a change in the need of the animal to rely on the maintenance set. tor
example as a result of feeling threatened by an aversive or novel stimulus. or as
the result of the process of ageing. If disruption results in excessive dependence
upon a person or persons, rather than environmental stimuli. which as argued
above is likely, anxiety when the dog is left unattended increases the potential for

fear.

For treatment to be successful, fear eliciting stimuli that cause or contribute to the
disturbance of homeostasis have to be identified and removed or their cffect
reduced. The model predicts that balance in the maintenance set has to be restored
by either (i) reintroduction of maintenance stimuli (ii) reducing the dependency on
one specific or several stimuli (i1) increasing the dependence on alternative stimuli

or (iii) a combination of these.

Removal of maintenance stimuli from dogs in group C should not cause
disturbance of homeostasis, because the breadth of the overall set of social and
environmental stimuli means the dog has sufficient stimuli available to maintain
control of the parasympathetic system. However, members of this group could
become fearful or phobic as a result of experience of a noxious event, which may
or may not have been associated with and triggered by the absence of the owners.
If the dog tries to cope, destruction of random objects might be caused as a result
of trying to escape or hide. If the level of anxiety is high, symptoms such as
defecation and urination are possible. Systematic desensitisation and counter
conditioning responses to fear eliciting stimuli form an essential part of treatment
(Overall 1997, Landsberg et al 1997). The level to which the dog’s response to its
stimulus set is disrupted by anticipation and/or generalisation to other stimuli has

to be evaluated and treated if necessary (Toates 1999).



Table 7.2 Differential symptoms i.e. those that are not general to all three groups

removal of one
salient stimulus,
several less significant
stimuli or a change in
the need of the
animal to rely on the
maintenance set.
Caused by e.g.
rehoming, moving
house, left in other
room than normally,
when frustrated
because of deviation
of normal patterns,
after holiday, illness,

ageing).

Only when the dog is
left in circumstances
where its
maintenance set is
inadequate.

normally directed
towards one or several
social stimuli. However,
dogs can also be
dependent on non-
social stimuli e.g.
certain location in the
house.

Dependency towards
social stimuli

may increase if
unpredictability of
separation and
frustration increases.

The onset of display of
dependent behaviour
may occur as a
consequence of
increased need or
increased salience of
the stimulus.

excessive greeting
normally but not
necessarily directed at
one or more social
stimuli.

Possible attempts to
prevent departure.

Departure distress,
agitation or depression.

Depression or
appeasement behaviour
possible as result of
anticipation of
punishment when
owner returns.

Group |Onset Behaviour when Departure- greeting | Symptoms when
owner present behaviour owner absent
A From puppyhood on. | Organisation of all Distress signs (e.g. Destruction typically
activities around a trembling, shaking, involves attempts to
The timing of onset | specific social stimulus. howling, withdrawal) regain contact with the
of symptoms when when departure is owner and is orientated
left is significant, Following about the anticipated. towards doors and
typically every time, | house. windows that give
within the first thirty Possible attempts to access to the direction
minutes and often Physical contact need | prevent departure. by which the specific
almost immediately | e.g. leaning on owner, social stimulus left.
after actual or virtual | sleeping next to owner, | Depression or
removal of the wanting to be held. appeasement behaviour [ Destructive behaviour
specific social possible as result of involving items
stimulus the dog is Demanding for needy | anticipation of impregnated with the
dependent upon. attention/affection punishment when owner’s scent such as
seeking behaviour. owner returns. shoes, papers, bedding
and remote controls.
Exploratory behaviour
dependent on presence Vocalisation consistent
of specific social with separation
stimulus the dog is distress/relocation.
dependent upon.
B ‘Sudden’ onset after | Dependency behaviours | Departure distress and | If over dependent on

social stimuli
destruction typically
occurs as a result of an
attempts to regain
access to the
individual(s).

Alternatively the dog
may seek maintenance
from inanimate sumuli,
or if fearful escape, by
any door or window.
For example, they may
try to increase
homeostasis by digging
into locations to hide in
or to gain access to
rooms shut off from
them that they
associate with
maintenance stmuli,
such as the owner's
bedroom.

Vocalisation consistent
with separation
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distress/relocation (may
not occur if cause of
distress is fear of
external stimuli or a
reliance on non-social
stimuli).

Defecation and
urination alone or in
combination with other
symptoms suggests the
possible involvement of
a fear-eliciting stimulus
(e.g. noise phobia).

Onset coincides with
a fearful or phobic
experience of a
noxious event, which
may or may not be
associated with and
triggered by the
absence of the
owners.

No inappropriate
dependency behaviours

Reaction to fearful
stimulus also displayed
when owner present.
The extent to which
fear is expressed when
the owner(s) is present

Distress signs can
develop resulting from
an increase in
predictability and
anxiety if owner
absence is associated
with noxious stimuli.

Defecation and
urination alone or in
combination with other
symptoms suggests the
possible involvement of
a fear eliciting stimulus
(e.g. noise phobia).

Destruction of random

objects may be caused
as a result of trying to
escape or hide (coping
strategy).

may be reduced
because the set of
maintenance stimuli is
more complete and
behaviour more
ordered.

7.10 Treatment

Every case requires a treatment programme devised for the animal’s needs. the
owner's circumstances and the environment the dog is to be lett in. The rationales
discussed here provide the essence of what may have to be considered for
conditioning relaxation that is not disproportionately dependent on social or non-
social maintenance stimuli. The treatment programme summarized in lable 7.3 is
based on a summary of the general treatment rationales reported in the literature.
These have been divided according to their hypothesised relevance for the groups
A. B and C.

phased to avoid an unintentional increase in anxiety, which might otherwise be

In addition. it is usually recommended that trecatment should be

induced by radical alteration of the dog's circumstances and relationship with its

owner (Landsberg ¢f al 1997). Separation distress and its consequences often
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continue while treatment is taking effect (King et al 2000) and owners should
therefore be advised accordingly. However. where possible, short-term
management, such as the use of a dog sitter when the dog must be left, can reduce

the potential for this to occur (Hetts 1999).

7.11 Reducing the salience of the person(s) on whom the dog is
dependent and developing alternative maintenance stimuli: proposals

for treatment regimes

The aim of the treatment rationales described in this section is to compose a
balanced maintenance set. The salience of the stimuli the dog is over dependent
upon are decreased to provide the individual with the capacity to stay in emotional
homeostasis when these stimuli are absent. Depending on the analysis of the
situation by the behaviour counsellor (e.g. who is the dog over dependent upon,
social or non-social stimuli or combination) the optimal combination of treatment
rationales is combined and applied for dogs in group A and B who are over
dependent upon one social stimulus (Group A) or several social or non-social

stimuli.

1.11.1 Ignoring attention seeking behaviour

Attention-seeking behaviour can be associated with distress during owner absence
(Overall 1997, lLindsay 2000a). As it is indicative of over-dependence and
sympathetic arousal, it is usually recommended that such behaviour should be
ignored, to avoid unwitting reinforcement (Podberscek er al 1999, King er al
2000, Simpson 2000), but that vocal or physical rejection should not be used
because reinforcement will result from the attention given. It is often proposed
that interaction by touch, voice and ¢y¢ contact should be initiated and concluded
by the owner at times when the dog is relaxed. to reinforce relaxation and develop
independent behaviour (O Farrell 1992, Appleby 1997, Landsberg of al 1997,
Podberscek ef al 1999. Simpson 2000). In some cases there may be a potential tor
dependence to transter to a new social stimulus. It this occurred it would be

necessary for all family members to control intcraction in the same way. The
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addition of scheduled, regular sessions of attention which the dog can predict may
help it to relax (Overall 1997, Simpson 2000). They may also improve clients’
compliance because it is in keeping with their perception of pet-ownership.
Owners may need to be warned that attention-seeking behaviour will increase
before it extinguishes because absence of an expected response will increase the
vigour of the behaviour and an owner response will unwittingly reinforce it.
making it likely to reoccur (Lieberman 1992). The model predicts that ignoring
attention seeking behaviour is an essential part of the treatment of most dogs in
Group A and B. Their over dependency makes them often very frantic about
receiving attention from the owner(s). If the dog is over dependent upon a non-
social stimulus to maintain emotional homeostasis (e.g. its crate) it will not
display attention seeking behaviour that is symptomatic for over dependency, and
this treatment rationale and the rationales described below which are aimed at

reducing over dependency upon social stimuli could be omitted.

7.11.2 Reducing physical contact

If a dog tends to remain within a metre of an owner or in physical contact
whenever they settle, this is considered indicative of over-dependence (Voith &
Borchelt 1985, McCrave 1991, King et al 2000, Overall et al 2001). Preventing
the dog from sitting on furniture next to the owner or on their lap may reduce both
the reinforcement of dependent behaviour, and the contrast between owner
presence and absence (Voith & Borchelt 1985, Podberscek ef al 1999, Nack 1999,
King er al 2000). Conversely, attention given when the dog chooses to lie at a
distance from the owner in a relaxed manner is considered to develop independent

behaviour (Askew 1996, Hetts 1999).

7.11.3 Dividing tasks

If the dog appears to be dependent upon a particular individual for activities that
cnhance attachment. such as playing. feeding. walking. training, some authors
recommend that these should be shared by other members of the household where

possible (O'Farrell 1992, Pageat 1998). The feeding of gratuitous titbits as
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opposed to rewards can be stopped so as to reduce the salience of the provider
(Podberscek et al 1999).

71.11.4 Stimulating independent behaviour

Self-rewarding activities when the owner is present can help to develop
independent behaviour. Examples include encouraging the dog to lie on its bed
with a chew (Nack 1999) to play with toys that cause it to work for food to be
released (O’Farrell 1992, Landsberg et al 1997, Beaver 1999, Podberscck et al
1999, Takeuchi et al 2000), and games that encourage it to search for food or toys

during walks or in the owner’s yard.

1.11.5 Sleeping location

Although sleeping with the owner is not thought to be causal (Ovcrall 1997,
Simpson 2000) in cases where the dog sleeps in the owner's bedroom because it is
distressed when separated from him/her it is thought advisable that it is
conditioned to be able to sleep in another location (Podberscek er al 1999). This
can be achieved by moving it from the owner’s bed, if it sleeps on it, and on to a
bed of its own, which in turn is gradually moved out of the room. Subscquently a
dog- or child-gate can be used across the open bedroom door, and when the dog is
ready a series of relocations used to gradually move the dog towards where it will

ultimately be expected to sleep (Podberscek et al 1999).

7.11.6 Canine companion

If separation anxiety is caused by over-dependence on a canine companion the
treatment principles can be adapted to reduce the salience of this dog and the
development of alternative maintenance stimuli.  In most cases owners may not
realisc that this may have been an issue until after the demisc or permancent
departure of the dog on to which dependence was placed. In these circumstances
over-dependence may have transterred to another social stimulus, such as an

owner, prior to the problem being presented.



1.11.7 Providing maintenance stimuli during owner absence

The reduction of disproportionate dependence on social and non-social stimuli
cannot be addressed without developing the dog’s capacity to maintain emotional
homeostasis through alternative stimuli, although stimuli associated with social
contact can be utilized (Podberscek ef al 1999). The model suggests that for some
cases of Group B dogs, reintroducing the non-social maintenance stimulus/stimuli
the dog is dependent upon to maintain emotional homeostasis when left alone can
solve the separation problem. For example: reintroducing the crate. replacing the

dog into the room he was in normally when left alone.

7.11.8 Relaxation cues associated with maintenance stimuli

Relaxed behaviour in the owner’s presence (parasympathetic autonomic response)
may become associated with a visual, auditory or olfactory stimulus, which can
then be used to trigger relaxation during the owner’s absencc, by putting the
relaxation cues in place before departure (Askew 1996. Landsberg ¢f al 1997,
Podberscek et al 1999, Hetts 1999, Simpson 2000). The model predicts that this

would be most effective for Group A and B dogs.

Food items such as chews and palatable food pieces hidden in a toy can both
generate relaxation and become relaxation cues during owner abscnce, if they are
introduced gradually. As with other relaxation cues that are purposely developed
rather than pre-existing, they are usually introduced when the dog is relaxed and
the owner is present but not interacting with it. Subsequently they are often used
in conjunction with systematic desensitisation sessions and then to stimulate
relaxation when the dog is left unattended (Appleby 1997. Landsberg ¢t al 1997,
Beaver 1999, Podberscek ef al 1999, Takeuchi et al 2000). The item can be
removed when access to the owner is re-established during therapeutic sessions
and when the owner returns home during actual use. Failure to show interest in
food items during separation from the owner is indicative of sympathetic arousal

(King ¢t al 2000, Simpson 2000).



DAP ™ (Dog Appeasing Pheromone) is a synthetic version of a secretion from
sebaceous glands between the mammary glands produced during lactation (Mills
2002) that is atomized by a plug-in device. It is claimed to have a beneficial
effect in the treatment of separation problems (Mills 2002). The indications for its
use (Mills 2002) suggest that it stimulates relaxation. Whether the response is
innate or learned through association with warmth. comfort and suckling has not

been established.

It is often recommended that any stimuli which are normally associated with
relaxation in the owner’s presence, such as the sound of the television or radio.
should be left on when the dog is left unattended, to provide continuity (Landsberg
et al 1997, Beaver 1999, Podberscek er al 1999). Recordings of voices and
sounds that occur when members of the household are at home can also be used
for this purpose (Beaver 1999. Podberscek et al 1999). It is considered important
that these are also used at times when the owner is present. to prevent their

becoming a cue for imminent departure.

It has been proposed that an owner the dog is dependent on should leave
cloths/blankets impregnated with his or her scent in the place where the dog is
known to lie when left alone (Beaver 1999). Putting items with unwashed laundr,

for a few hours before each use will refresh the scent (King er al 2000).

7.11.9 Changing the environment

Fear and anxiety can be associated with areas of the home in which the dog has
experienced these emotions (Beaver 1999). Providing an alternative location for
the dog to settle in during owner absence should make stronger maintenance
stimuli available for dogs in group A and B, or reducc the salience of or remove
fear-eliciting stimuli for Group C and B dogs (treatments described by Beaver
1999. Hetts 1999). The change of location can be indefinite, or until a positive
association with the original location has been devcloped. The original location
can be adjusted to suit the individual’s needs, for example by creating free access

to a sound-reducing den to hide in if the dog reacts to fear cliciting sound stimuli



as many dogs in Group C and a proportion of Group B dogs are predicted to do.
Once associated with relaxation when the owner is present and subsequently
during systematic desensitisation sessions (e.g. for dogs in Group A and B where
over dependency is a main factor in the problem), confinement in a crate can be
used for some dogs (Voith & Borchelt 1985). However, abrupt continement may

increase anxiety (Beaver 1999, Voith & Borchelt 1985, Landsberg er al 1997).

7.12 Systematic desensitisation to departure cues and separation from
the owner

Systematic desensitisation techniques should form an essential part of the
treatment of all three groups. However. the stimuli the dog has be desensitised to
vary between groups. For Group A and B dogs desensitisation to cues that are
associated with removal of the social stimulus the dog is dependent upon is
essential. For dogs in Group C and for some dogs in Group B. namely those who
transferred from group C to B, desensitisation should preferably be applicd in

combination with counter conditioning techniques to the fear eliciting stimulus.

71.12.1 Desensitisation to departure cues

While the dog is in a relaxed state, stimuli associated with owner departure. such
as the sound of car keys, putting a coat and shoes on etc. can be performed when
the owner is not leaving, but is instead performing activities associated with
remaining at home. It is considered important that the dog remains relaxed, to
which end the level of stimulation should be increased gradually. Owners can
subsequently combine an increasing a number of stimuli (O’Farrell 1992,

Landsberg ¢t al 1997, Overall 1997. Pageat 1998, Hetts 1999.Takeuchi ¢/ al 2000.
Simpson 2000).

7.12.2 Desensitisation to owner absence

Some authors have advocated training the dog to sit or lie at a distance trom the

owner in a state of relaxation (Voith & Borchelt 1985, O Farrell 1992, Overall
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1997. Landsberg et al 1997, Takeuchi er al 2000) which can be associated with
the relaxation cue discussed above. Initially the owner should only take a few
steps away, before returning to reward the dog. Provided the dog remains relaxed
the distance and duration of absence are gradually increased; however. they
should be increased on a variable schedule to prevent dog from predicting the
owner's return, which might otherwise result in its behaviour being disrupted if its

expectations are not met.

An alternative approach to ‘training’ that does not risk increasing the salience of
the owner through the interaction involved requires the use of a child or dog gate
(Podberscek et al 1999). Initially this is used to prevent the dog from following
the owner from room to room as they move about the house. Since the dog can sce
the owner through the gate it i1s less likely to be distressed by its use than by a
closed door. On some of the occasions when the owner stays in a room tor an
extended period of time the gate can be used to keep the dog in an adjacent room.
The technique should be used for variable periods in conjunction with relaxation.
Once it is evident that the dog been conditioned to relax in these conditions the
gate can be repositioned so that it retains them in an area further from the owner.

Subsequently the dividing doors can be left less ajar, and finally closed.

To achieve optimal progress during the treatment period. it is often recommended
that the dog should only be subjected to separations it can tolerate (Voith &
Borchelt 1985, O’Farrell 1992, Landsberg er al 1997, Beaver 1999). If longer
scparations are inevitable, the ‘relaxation cue’ should only be used during
therapeutic separations. The dog can be placed in a different part of the house. if
feasible. during separations that have to occur in the course of everyday cvents

(Beaver 1999).



7.13 Leaving and returning rituals

Owner interaction pre-departure is thought to reinforce anxiety (Voith & Borchelt
1985, Pageat 1998, Takeuchi et al 2000). To avoid this. it is often recommended
that interaction is withdrawn approximately 30 minutes before the owner leaves.
The dog should be placed with relaxation cues in a place where it has learnt to be
relaxed when separated from the owner when they are at home. When it is
evident the dog is relaxed the owner can leave but without speaking (O Farrell
1992, Landsberg et al 1997, Podberscek er al 1999, Hetts 1999, Takeuchi ¢f al
2000). Excessive greeting behaviour displayed by the dog when the owner returns
should be ignored so as to avoid the unwitting reinforcement of the associated
emotional disturbance. Conversely, the owner should respond to and thercfore
reinforce relaxed greeting behaviour (Podberscek er al 1999, IHetts 1999), such as
sitting. [t may also be important to note that what appears to be excessive greeting
behaviour can be appeasement caused by anticipation of owner aggression carried

out as misguided attempts to punish.

7.14 Avoiding punishment

Punishment for perceived wrongful behaviour during the owncr’s absence is not
thought to be an effective technique for changing that behaviour and should be
avoided for the dogs in all three groups (Voith & Borchelt 1985, Overall 1997,
Lindsay 2000a). The emotional state caused by anticipation of the owner's
apparently unprovoked aggression is one of the most commonly cited rcasons
why separation related behaviour worsens (Voith & Borchelt 1985. Simpson
2000). Owners often believe that their dog ~looks guilty™ but this 1s
misinterpretation of a posture motivated by fear (Voith & Borchelt 1985). Its
therefore considered important that owners ignore any damage or soiling found on

their return ( Voith & Borchelt 1985, Podberscek ef al 1999. King er al 2000).



7.15 Systematic desensitisation and counter conditioning to fear
eliciting stimuli

In cases where distressed behaviour occurs because of fear of specific stimuli. and
stimuli that have become associated with them, such as rain on windows as a
predictor of thunder, or the owner’s absence if it is associated with noxious
stimuli, the dog’s response can be altered through systematic desensitisation
and/or counter conditioning. These processes involve either predisposing
relaxation and gradually increasing the level of exposure to the stimuli. or pairing
the stimuli with another, such as food, that results in a response that is
incompatible with fear (Voith & Borchelt 1985, lieberman 1992, Hetts 1999).
The stimuli can be real or recorded and, whichever method is in use. must alwayvs
be presented at a level that is within the dog's capacity to remain relaxed. and
increase at a rate that is compatible with its continuing to develop an association
with remaining relaxed. For dogs represented in group B it may also be necessary
to address over-dependence on social stimuli. For dogs in groups A and B the

involvement of fear eliciting stimuli has to be assessed and treated as necessary.

7.16 Drug support for behaviour modification

Choice of drug therapy is dependent upon the nature of the disturbance to
homeostasis and the nature of action required; therefore an accurate diagnosis of
anxiety. fear response to threat or combination of both is essential (Pageat 1998.
King ¢r al 2000, Simpson 2000). Whether drug support is used is dependent upon
clinical judgment and the severity of the disturbance. It is recommended that it
should always be used as an adjunct to behaviour therapy. as a means of achieving
homeostasis more quickly. thereby increasing the likelihood of behavioural
therapy being successful. and to prevent further disruption of homceostasis and in
some cases block memory of the disruption (Askew 1996). For those cuses in
which a sound phobia is involved. and a short time management is necessary o
limit the negative consequences of a phobic event. benzodiazepines can be used

because of their memory blocking properties. For the long term treatment. in



which the goal is to improve the response to behavioural therapy and to prevent

the phobia from getting worse a mono-amine oxidase B inhibitor can be applied if

the animal shows inhibited behavioural responses (e.g. shaking, dribbling) or an

SSRI if the dog shows panic behaviour (e.g. dive under the bed) (Heath 2005).

Tricyclic antidepressants as Clomipramine. is labelled for use in pets for the

treatment of generalized anxiety and separation anxiety (Landsberg er af 2003).

When used in combination with a program of behavioural therapy. Clomipramine

has been shown to be effective for reducing signs of separation related anxiety of

dogs which showed signs of over attachment to their owner(s) (Simpson ¢t al

1997).

Table 7.3 Elements of treatment program

Group
A

Group
B

Group
C

Reducing the salience of the person(s) on whom the dog is
dependent and developing alternative maintenance stimuli

Possible stage of introduction

Ignore attention-seeking behaviour. All interactions are initiated and | phase | | phase |
concluded by the owner at times when the dog is relaxed

Schedule frequent and regular attention sessions phase | | phase |
Reduce physical contact (e.g. lying on lap) phase | | phase |
Decrease dependency on a particular individual by dividing tasks phase | | phase |
Stop feeding gratuitous titbits phase | | phase |
Stimulate independent behaviour by providing self-rewarding activities phase | | phase |
Change sleeping location. If the dog sleeps in the bedroom gradually move | phase 3 | phase 3
it to another location.

Providing maintenance stimuli during owner absence
Develop a relaxation cue when the owner is present associated with | phase | | phase |
maintenance stimuli or 2 or 2
Provide relaxation cues during systematic desensitisation sessions (e.g. | phase 2 | phase 2 T

chew toy, DAP, television, voice recordings, clothes)
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Provide relaxation cues during owner absence phase 3 | phase 3

Change the environment. Provide an alternative location to settle in during phase | | phase |
owner absence with stronger maintenance stimuli, or adjust present

location to the dog’s need

Remove fear eliciting stimuli if possible phase |
Systematic desensitisation to departure cues and separation

from the owner

Desensitise to departure cues phase 2 | phase 2
Systematically desensitise to owner absence phase 2 | phase 2

Stop the dog from following throughout the house phase 2 | phase 2

Leaving and returning rituals

Withdraw all interaction 30 minutes before leaving. phase | | phase |

Place dog in location it has learned to relax in. phase 3 | phase 3 | phase |
Ignore excessive greeting behaviour and reinforce relax greeting behaviour | phase | | phase |
Systematic desensitisation and counter conditioning to fear

eliciting stimuli

Identify fear eliciting stimuli, and start systematic desensitisation and

counter conditioning program during owner presence. This may also phase | | phase |
necessitate systematic desensitisation and counter conditioning to

departure cues and separation from the owner if these have become a

conditioned stimulus for fear.

Punishment (Always inappropriate and should always be stopped) phase | | phase | | phase |
Drug support (Where appropriate) phase | | phase | | phase |

—
-d
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Chapter 8: Separation problems and the role of emotional

homeostasis. Validation of the groups A, B and C

(This chapter is based on a paper presented at the Australian Veterinary Association Conference,

2005, Gold Coast, Australia).

8.1 Introduction

According to the model proposed in Chapter 7, the composition of the treatment
plan should be different, depending upon whether a dog is classified as a member
of Group A, B or C, because different treatment rationales are predicted for re-
establishing emotional homeostasis. This suggests that an association betwcen
symptoms in relation to the onset, duration, intensity and tvpe of svmptoms
displayed, should exist in a clinical population displaying separation problems. In

this chapter possible patterns of associations betwcen symptoms are explored.

8.2 Materials and methods

A clinical population was used to explore patterns of associations bctween
symptoms and to validate the existence of the proposed Groups A. B and C in data
that had been collected prior to this project. Data for the years 1999 to 2004 from
casc histories involving canine separation problems referred by veterinary
surgeons to one behaviour counsellor. David Appleby (DA), and diagnosed by
DA as involving fear or anxiety, was collected from the history forms used during
interview and treatment reports. Until relatively recently the term scparation
anxicty was used generically to describe problem behaviour involving destruction,
vocalisation and house soiling by dogs that occur during the owner’s absence.
Ilowever. there are causes that are unrelated to anxicty such as boredom. reacting
to stimuli outside the house. play behaviour. housc breaking problems (McCrave

1991). These cases were excluded by DA as they are not supposed to be



influenced consistently by the maternal environment, age at homing and exposure
to urban environments (Appleby er al 2002). Only cases in which the dog
belonged to the first owner or breeder, and the owner could recollect the age of
homing of the puppy in weeks, and had seen the maternal environment of the
puppy, were included. A cut-off point of twenty-eight weeks at the time puppies
were obtained was applied to avoid distortion of the analysis by a small sample of
puppies obtained from the breeder much older than the majority of the sample.
The age of twenty-eight weeks was based on the cut-off point that had been used
by DA for a population in a prior research project (Appleby ef al 2002). The same

population was used in this project as the comparison group.

After application of the exclusion criteria, records were extracted for 124 cases.
They were analysed for their demographic characteristics (c.g. age. breed. sex)
and for patterns of associations between symptoms. A total overview of all
symptoms recorded from the interview forms and trcatment reports are
represented in Table 8.3. Out of this list key symptoms were selccted which where
explored for the positive relationships between variables (Table 8.4) using cluster
analysis and cross tabulations. For the classification of cases into the three groups
A, B and C (Table 8.1), two variables, onset of symptoms and frequency of
symptoms, were constructed, and these were subsequently tested for associations
with dependency and destructive behaviour Behaviours scored as dependency
were: signs of hyperattachment to one owner, signs of hyperattachment to several
owners, organisation of activities around owner and organisation of activities
around several social stimuli. Behaviours scored as destructive behaviour were:
destruction not specified when left, destruction of things in the house that do not
move when left. destruction of movable objects. destruction of objects with the
owner's scent, destruction as if to follow the departing owner. and destruction
when left in any direction, not following the owner. The vanable. onsct of
symptoms. was divided into the following four categories: from puppyhood.
following a change in routine. following a change in location. and atter a noxious

event. Frequeney of symptoms was divided into two categories: every time the
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dog was left and not every time the dog was left. Positive values for both these

variables were available for 44 cases.

Cluster analysis and cross tabulations were used to analyse the data for links

between the onset of symptoms, frequency of symptoms, and behaviour. For each

analysis, the maximum number of cases for which that data existed was used. For

the cluster analysis, the Jaccard method was used, which weights co-occurrences

and ignores co-absences, to avoid the latter dominating the analysis.

Table 8.1 Characteristics of cases typical of group A, B and C

removal of one
salient stimulus,
several less significant
stimuli or a change in
the need of the
animal to rely on the
maintenance set.
Caused by e.g.
rehoming, moving
house, left in other
room than normally,

normally directed
towards one or several
social stimuli. However,
dogs can also be
dependent on non-
social stimuli e.g.
certain location in the
house.

Dependency towards
social stimuli

excessive greeting
normally but not
necessarily directed at
one or more social
stimuli.

Possible attempts to
prevent departure.

Departure distress,
agitation or depression.

Group |Onset Behaviour when Departure- greeting | Symptoms when
owner present behaviour owner absent
A From puppyhood on. | Organisation of all Distress signs (e.g. Destruction typically
activities around a trembling, shaking, involves attempts to
The timing of onset | specific social stimulus. | howling, withdrawal) regain contact with the
of symptoms when when departure is owner and is orientated
left is significant, Following about the anticipated. towards doors and
typically every time, |house. windows that give
within the first thirty Possible attempts to access to the direction
minutes and often Physical contact need prevent departure. by which the specific
almost immediately | e.g. leaning on owner, social stimulus left.
after actual or virtual | sleeping next to owner, | Depression or
removal of the wanting to be held. appeasement behaviour | Destructive behaviour
specific social possible as result of involving items
stimulus the dog is Demanding for needy | anticipation of impregnated with the
dependent upon. attention/affection punishment when owner's scent such as
seeking behaviour. owner returns. shoes, papers, bedding
and remote controls.
Exploratory behaviour
dependent on presence Vocalisation consistent
of specific social with separation
stimulus the dog is distress/relocation.
dependent upon.
B ‘Sudden’ onset after | Dependency behaviours | Departure distress and | If over dependent on

social stmuli
destruction typically
occurs as a result of an
attempts to regain
access to the
individual(s).

Alternatively the dog

may seek maintenance
from inanimate sumuli,
or if fearful escape, by
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when frustrated
because of deviation
of normal patterns,
after holiday, illness,

ageing).

Only when the dog is
left in circumstances
where its
maintenance set is
inadequate.

may increase if
unpredictability of
separation and
frustration increases.

The onset of display of
dependent behaviour
may occur as a
consequence of
increased need or
increased salience of
the stimulus.

Depression or
appeasement behaviour
possible as result of
anticipation of
punishment when
owner returns.

any door or window.
For example, they may
try to increase
homeostasis by digging
into locations to hide in
or to gain access to
rooms shut off from
them that they
associate with
maintenance stmuli,
such as the owner's
bedroom.

Vocalisation consistent
with separation
distress/relocation (may
not occur if cause of
distress is fear of
external stimuli or a
reliance on non-social
stimuli).

Defecation and
urination alone or in
combination with other
symptoms suggests the
possible involvement of
a fear-eliciting stimulus
(e.g. noise phobia).

Onset coincides with
a fearful or phobic
experience of a
noxious event, which
may or may not be
associated with and
triggered by the
absence of the
owners.

No inappropriate
dependency behaviours

Reaction to fearful
stimulus also displayed
when owner present.
The extent to which
fear is expressed when
the owner(s) is present
may be reduced
because the set of
maintenance stimuli is
more complete and
behav