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The excessive reaction of dogs to social isolation, usually compromising persistent vocalisation,
destruction, or inappropriate elimination, is a common complaint of many pet owners. It has been
suggested that a reaction to separation is part of the normal attachment process in social animals,
facilitated by the existence of developmental sensitive periods, and is instigated by the absence of a
figure to whom the dog has become attached.

Dogs exhibiting "problem" separation behaviour are often observed to be over-attached to one or
more persons by those working in the field of behaviour counselling. Nevertheless, there are also a
significant number of dogs with similar symptoms which do not appear to be pathologically
attached. The first part of this thesis describes an investigation of 192 dogs referred to behaviour
counsellors for inappropriate behaviour during separation, in an attempt to elucidate the motivation
for this behaviour, particularly in those animals not considered to be hyper-attached to their owners.
There appeared to be at least two fundamental motivational states underlying the separation
"problems", one over-attachment and one a generalised state of fearfulness or "anxiety"; these
occasionally occurred in the same dog and are therefore not mutually exclusive.

The second part of this thesis describes the design and implementation of a test of behaviour in
kennelled rescue dogs, which are particularly prone to exhibiting separation behaviour. This test
revealed that dogs displaying a reaction to a five minute absence of a person with whom they have
spent minimal previous contact were also likely to react to social separation in the home
environment, although not necessarily in the same manner. The test predicted separation behaviour
in 60% of the dogs displaying a reaction to social isolation during testing.

The final section of this thesis describes a longitudinal investigation of the development of
separation behaviour in seven litters of Labrador retrievers and five litters of Border collies, from
initial baseline temperament tests at seven weeks of age and post-homing observations at three, six,
nine, twelve, and eighteen months. The maximum incidence of separation behaviour was at twelve
months (55% of the dogs); this had reduced to 38% by eighteen months. Similar instances of an
increased incidence of separation behaviour during the juvenile period (up to two years of age) had
been found in both the other studies. The level of socialisation and social referencing the puppies
had received was also found to influence their subsequent manifestation of separation behaviour.
High levels of diverse social interaction whilst the puppies were still in the litter apparently increased
the likelihood of their showing symptoms later in life. Low levels of extra-household social
interaction after the age of six months also appeared to encourage the separation reaction.
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CHAPTER 1

INTRODUCTION

1.0 Background to the study

At the time of writing, there are approximately 6.6 million pet dogs in the UK (PFMA, 1997).
Many of these dogs live harmoniously as “one of the family” and will remain in the same
household having been resided there since puppyhood. However, there are also many households
where the pet is not such a biddable family member but where the strains of the animal’s unwanted
or inappropriate behaviour become no longer tolerable and the dog becomes a “problem”. The
owners of these dogs may chose to seek professional help through one of the pet behaviour
counselling organisations (e.g., the Association of Pet Behaviour Counsellors, or the Companion
Animal Behaviour Therapy Studies Group), or the dog may be given up for adoption.
Unfortunately thousands of dogs entering rescue centres have known behaviour problems

(estimated at 33%, Bailey, 1991), inevitably many of which, in otherwise good health, are
euthanased.

One of the most common behaviour problems encountered by animal behaviourists and in
particular rescue centres, is that of unacceptable behaviour when the dog is left alone. Such
separation behaviours, commonly known as separation anxiety, are manifested in many forms and
are widely believed to arise from an overattached canine-human relationship. It is extremely
difficult to assess the incidence of such behaviour in the general pet dog population, nevertheless
various figures exist for the prevalence of such behaviour in dogs resident in rescue centres and the

population of dogs referred to behaviour counsellors.

It is estimated that separation behaviour is the second most common behaviour problem following
aggression, although it is likely that these are the two most objectionable behaviours from the
human point of view and may therefore not necessarily represent their actual incidence (Fisher,
1990). Within the population of dogs referred to behaviour counsellors, estimates of separation
behaviour range from 40% (Borchelt, 1983), to 23% (Mugford, 1981), 20% (Fisher, 1990;
McCrave, 1991) and 12% (Magnus and Appleby, 1994). This variation in incidence is likely to
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reflect different diagnostic criteria and classification of behaviour problems. Indeed confusion of
terminology and inconsistent diagnoses are an inherent problem of behaviour counselling, with
some quoting statistics of “separation anxiety”, others “isolation anxiety”, and yet others

“attachment related problems”.

The field of pet behaviour counselling is a successful and expanding industry. Many behaviour
problems are apparently successfully treated, although negligible published data exist to support
these claims. Unfortunately the scarcity of clinical behavioural studies of the domestic dog have led
to behaviour counsellors relying on scant scientific evidence and considerable anecdotal evidence
for the treatment of behaviour problems. Currently much is postulated but little is actually known
about the underlying causes of separation behaviour, hence there is a need for large scale
exploratory studies. Moreover, the dog-human relationship is becoming an increasingly popular

area of research, although the breakdown of this relationship has apparently been largely neglected.

The following introduction outlines current understanding of the behavioural development of the
domestic dog, the process of attachment and the related separation reaction, and finally details the
excessive separation reaction. Unfortunately the literature available on the separation response in
dogs is limited, frequently anecdotal, or based on opinion rather than carefully controlled scientific

studies.

1.1 Social behaviour in the domestic dog

The combined results of studies of behaviour (Scott, 1950, 1967; Scott & Fuller, 1965; Fox,
19715; Zimen, 1981), vocalisations (Zimen, 1981), morphology (Wayne, 1986 a, b, c; Hemmer,
1990) and molecular biology (Wayne & O'Brien, 1987; Wayne, Nash & O'Brien, 1987; Vila et al.,
1997) indicate that the sole ancestor of the dog, Canis familiaris, is the wolf, Canis lupus. Both
species are highly social and rely on the processes of intra-specific socialisation and the formation
of attachments for the maintenance of social contacts (McCrave, 1991). In the wolf, social
relationships are established early on in life and nurtured through constant intra-species contact,
lasting social relationships being formed over a long period of time (Woolpy & Ginsburg, 1967). In
the early development of social behaviour, four common stages or phases exist in the two species.
The following description of these stages relates only to the dog since the onset and timing of events
is known to differ in the wolf, indeed variation has been noted even within differing geographical

races of wolf (Zimen, 1987).
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races of wolf (Zimen, 1987).

1.1.1 Developmental stages in behaviour

Scott and Fuller (1965) were largely responsible for determining the behavioural ontogeny of
puppies via a major programme of research encompassing both detailed descriptive and
experimental studies. There follows a generalised summary of developmental events; further
comprehensive descriptions of each period of development can be found in articles by: Scott &
Marston, 1950; Scott & Fuller, 1965; Fox & Bekoff, 1975; Houpt & Wolski, 1982; Markwell &
Thorne, 1987; Nott, 1992; and McCune, McPherson & Bradshaw, 1995. It should be noted that
the onset and duration of a particular period is not fixed but that substantial breed, and to a lesser

extent, individual variation exists between animals.

The neonatal period lasts from birth to approximately two weeks of age, during which time the
puppy is comparatively helpless and dependent on the mother. Throughout this period, the puppy's
neurosensory system is still relatively immature, permitting only limited motor capacities and
several primitive reflexes; the ear canals are not yet open, the puppy is blind and is unable to
eliminate without maternal stimulation of the inguinal region. Thermal and tactile responses
predominate, although it is thought the pup is able to respond to certain tastes and possibly smells.
The major behaviours formed are et-epimeletic in nature, relying on yelping or whining to attract

maternal attention.

For many years it was generally assumed that due to the restricted development of the neurosensory
system, canine neonates were incapable of associative learning (Scott & Marston, 1950). It has
however been subsequently shown that neonatal puppies can leam simple associations, although
with less rapidity than older pups and only within the limits of their own specialised and
behavioural capacities (reviewed in Serpell & Jagoe, 1995).

The transition period is temporally relatively brief (lasting approximately one week), but is
marked by a series of rapid fundamental transformations whereby neonatal patterns of behaviour
diminish and are replaced by more advanced behaviours. By the end of the third or fourth week, all
of the senses are active and motor capacities have increased to the level where the pups are capable

of walking. Independent elimination is now possible and the puppies begin to urinate and defecate
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outside of the nest site. The puppies become aware of their environment at approximately three

weeks of age, paying attention to littermates and displaying the first auditory "startle" response.

The socialisation period is associated with the development of all major social behaviours.
Commencing at around three to four weeks of age, it lasts until weaning would occur under natural
circumstances (8-10 weeks). Play fighting appears early on in the socialisation period encouraging
the development of active pain regulation by the use of distress vocalisations and corresponding
bite inhibition. By 4-5 weeks the pups show the first signs of allelomimetic behaviour. Maturation
of motor patterns continues throughout the socialisation period, culminating in the ability to run,
climb and chew. Facial expressiveness also develops, along with an increased repertoire of
vocalisations. Most species-characteristic behaviour pattemns including fragments of sexual
behaviour, can be observed by six weeks of age. The level of fighting increases throughout the
socialisation period and it is at this time that the first dominance hierarchies are established,
although these tend to be highly unstable (Bradshaw & Nott, 1995). At 3-5 weeks of age, puppies
readily approach new individuals, this behaviour beginning to decline by 5 weeks and strong
avoidance behaviour developing in response to noxious stimuli. By twelve weeks, this "fear

response” is fully functional.

The juvenile period exists from natural weaning to sexual maturity, which is widely variable
between breeds. Food begging becomes increasingly apparent up to 16 weeks of age and social
signalling becomes well developed. Leg lifting in males appears at around 5-8 months as does

scratching following defecation. Dominance relationships become more stabilised allowing the

formation of defined hierarchies.

1.1.2 The concept of critical and sensitive periods

That early (infantile) experiences have a great influence on later (adult) behaviour is beyond
dispute. It is also generally accepted that such experiences are more important in terms of their
effect on subsequent behaviour than those occurring at other stages of development (Bateson,
1979). In terms of the level of influence exerted on later behaviour, the socialisation period can be
considered the most important. This is when, in the natural situation, animals learn their species
identity and in the case of domesticated species, broaden this recognition to incorporate other

species including ourselves.
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The socialisation period in puppies was initially described as a "critical period" for the formation of
primary social relationships or social attachments (Scott, 1962; Scott, Stewart & DeGhett, 1974).
The term “critical period" was originally borrowed from embryology to describe the narrow and
clearly defined developmental window during which specific stimuli produced long term and
irreversible effects. Critical periods were first applied to behavioural development by Konrad
Lorenz (1935) to account for the phenomena of filial and sexual imprinting in precocial birds.
Imprinting is the process or processes by which various kinds of social preferences can be
influenced by experience and is generally thought of as a narrowing of pre-existing preferences
(Bateson, 1979). It reflects a period in development when an organism is particularly sensitive to
outside influences, and is thought to arise as a result of interactions between many internal and
external factors. The process is both pre-emptive and self-perpetuating in the sense that it limits
social preferences to that which is familiar and also tends to prevent fresh experience from further
modifying those social preferences (Bateson, 1979). Although imprinting is a term usually
associated with birds, the fundamental concept of the period of sensitivity can be applied to the

developmental process in mammals.

Early research into infantile development tended to favour the notion of sudden, rigidly defined
“critical periods" outside of which little influence on adult behaviour took place (e.g., Elliot &
Scott, 1961). More recent evidence suggests, however, that the boundaries of such periods are
inclined to be gradual and that behaviour or preferences acquired within them can usually be
modified or reversed at later stages. In accordance with this, most authorities favour the term
"sensitive period" which implies less distinct periods or phases in life when particular responses or
preferences are acquired more readily than at other times. It has also been suggested that
deprivation or environmental insult during a sensitive period is far more likely to destabilise the
developing animal (Scott & Marston, 1950; Bateson, 1979). Scott and Marston (1950)
hypothesised the existence of three sensitive periods in a puppy's life in terms of the development of
social relations: the formation of the parent-infant bond, the development of littermate associations,
and finally around the time of sexual maturity in terms of potential mate pair formation. Research
has largely focused on processes and events occurring during only one of these periods, namely the

socialisation period, and it is this which I shall now go on to describe.
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1.1.3 Determination of the socialisation period in puppies through inter-specific
experimentation

The original experiments of Scott & Marston (1950) were designed to assess the development of
the relationship between young puppies and their handlers. It was found that the biggest change in
this relationship occurred between five and seven weeks of age; furthermore in timidity/confidence
tests, the most dramatic alteration in reaction took place at 5-6 weeks. The results of these
experiments provided the foundation for several subsequent studies into the significance of these
limited few weeks in a puppy's life when the formation of new social relationships is seemingly so
important. One of the earliest and most definitive studies was that of Freedman, King and Elliott
(1961), who reared puppies in a field devoid of all human contact (but with a "tame" mother) up to
the age of 14 weeks. Throughout this period, each pup was removed from the field and received one
week of testing and handling before being returned to the litter. The age at which the pups received
this human contact varied between a minimum of two weeks and a maximum of nine weeks. Five
control pups received no socialisation. All puppies were subsequently tested for their reactions to a
series of standardised tests in the presence of a human handler. Those pups socialised between five
and nine weeks of age scored most favourably in the test of attraction to a human handler, those
being socialised thereafter displaying an increasing tendency to avoid the handler. The control
group were extremely fearful and largely untrainable, remaining so even after many weeks of
careful handling. On the basis of these findings, the workers concluded that an optimum period for
socialisation exists at 3-12 weeks of age and that, if, by the age of 14 weeks, the animal has had no
experience of people, it never becomes socialised and will remain essentially wild. Fox and Stelzner
(1966) noted that puppies isolated from human contact for one week at the age of 4-5 weeks
behaved essentially the same as puppies reared in social isolation for a much longer period of time,

the only différence being the lack of an avoidance response.

Further evidence for the existence of a socialisation period lasting until 12 weeks of age emerged
from a study of German Shepherd puppies. Pfaffenberger and Scott (1959), in an analysis of the
success rate of puppies destined to become guide dogs for the blind, revealed that of those dogs
removed from the kennel situation and placed in family homes at 12 weeks, 90% went on to
become accepted as guide dogs. Those animals left in kennels for a further 2 weeks or more showed
a severe decline in their rate of success, frequently exhibiting fearful reactions and a general lack of
confidence. Taken together, these studies tend to support the original critical period hypothesis: that

the time when puppies are open to influence by external events is limited and has a clear end point;
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this end point, as suggested by Scott and Fuller (1965), being brought about by the increasing
tendency for organisms to react fearfully to novel situations. Within this 9 week period, an
optimum socialisation period was thought to occur at 6-8 weeks (Scott & Fuller, 1965; Freedman,
King, & Elliott, 1961) when a puppy's motivation to approach and make new social contacts

outweighs its natural wariness.

Subsequent studies and observations indicate that the upper boundary for the socialisation period is
less clear cut than originally proposed and that the situation is much more complex than once
thought (Bateson, 1979). Nevertheless, a comment by Scott (1963) indicates that even as far back

as the early 1960's it was appreciated that the situation was far less distinct than some researchers

tended to suggest:

“there are enough changes in behaviour associated with 7 weeks of age to justify calling this the
end of the period of socialisation. However, the process of socialisation does not end at this
point, nor does the capacity to form new social relationships disappear immediately, but rather

slowly declines" (Scott, 1963).

Studies of captive wolves have provided further insight into the complexities surrounding the
socialisation process and illustrated that it is not restricted to early development alone but that it is
an ongoing process requiring reinforcement throughout adolescence and into adulthood. Evidence
exists that wolves (and dogs) socialised to humans at three months regress and lose their socialising
capacity in the absence of periodic social reinforcement (Rabb, Woolpy & Ginsburg, 1967;
Woolpy & Ginsburg, 1967; Fox, 19715, 1978). It is also known that adult wolves may become
socialised to humans having had no prior experience of people (Woolpy & Ginsburg, 1967)
although this is a considerably more difficult process than socialising a wolf cub. Nevertheless,
once properly socialised, adult wolves appear to remain so despite long periods of isolation from

human contact (Woolpy & Ginsburg, 1967).

The "end" of the socialisation period is thought to arise with the development of the fear response.
Once the fear response is fully functional, the initial response of the animal to a stranger becomes
avoidance (Fox, 1968). Investigations of the fear response in wolves support this hypothesis,
Woolpy and Ginsburg (1967) commenting that:

"the principal obstacle to the acquisition of positive social responses to humans is the wolf's fear
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of the experimenter"

Evidence for this was provided by the use of tranquilisers in experiments of socialisation on captive
adult wolves. It is thought that four stages exist in the process of socialising adult wolves to

humans, a process which normally takes 6 to 7 months:

1. The escape response

2. The avoidance response

3. Approach

4. Exhibition of friendly behaviour

Use of the tranquillizing drugs chlorpromazine, librium, and reserpine in the socialisation process
revealed that stages 1 to 3 could be considerably temporally compressed from a duration of several
months to a period of 4 days. Nevertheless, although approach occurred within a relatively short
time, it was frequently more aggressive than the approach of non-tranquillised wolves and
accompanied by repressed threat gestures. The tranquillised wolves never became fully socialised
to the extent of displaying overtly friendly behaviour, moreover on withdrawal of the drug
treatment they regressed to stage 1. Woolpy and Ginsburg (1967) thus concluded that the drug was
reducing fear rather than inducing approach or aggression and that the blocking of this fear was the

essential step in the advancement of the socialisation process.

It is postulated that the reduction in the flight response (or fear of the unfamiliar) of dogs permits
socialisation with humans (Zimen, 1981). It becomes increasingly difficult to socialise wolf pups
after the age of 3 weeks, indeed the process is facilitated if commenced before the eyes have
opened; however dog pups may be socialised with humans from 6 to 10 weeks of age. The early
development of flight behaviour in wolves therefore acts to inhibit the possibility of socialisation.
From these observations Zimen (1981) concluded that socialisation and flight were incompatible
systems but that socialisation is possible at any age provided the affective components of fear can

be brought under control (Woolpy & Ginsburg, 1967).

On reflection, this evidence provides confirmation of why cautionary endorsement of conclusions
drawn from laboratory experiments in the development and implementation of fundamental
behavioural theories is advisable. Although such experiments are invaluable in providing

fundamental concepts, one must always be hesitant of wide scale adoption into practice,
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particularly, as I shall go on to elaborate, in relation to companion animals. In the majority of
cases, the consequences of extreme manipulations of the behaviour of experimental animals into
adulthood were never recorded. In addition, continuation and modification of early rearing

procedures would have undoubtedly provided further clarification of the socialisation process.

1.1.4 The development of intraspecific and interspecific attachments

If one explores the process of socialisation fully, the phenomenon of attachment inevitably ensues
and this is where considerable confusion arises. In an examination of the literature available, it
appears that the terminology has become somewhat misconstrued, with some authors referring to
"attachment" where the word socialisation would perhaps have been more appropriate. The lack of
definition when applying such terms does not facilitate matters as one is largely left to speculate on
what is actually being described. Used correctly, socialisation refers to a process or processes
during which animals are particularly receptive to stimuli and when various social preferences are
established. An animal is said to be "socialised" to x (where x is another animal or type of animal)
when it displays a recognition and acceptance of x and behaves accordingly towards it.
Socialisation reflects a process of generalisation to one or more species, or species "type(s)",
through a familiarity with of one or more individuals of that type. Attachment is usually thought of
as a relationship between two or more individuals and need not be extrapolated to include others of
the same type or species. The important features when defining attachment are: (1) the formation of
a special emotional relationship (i.e., an affective bond), (2) with a specific individual (i.e.,
specificity of the bond), (3) towards whom responses are directed rather than towards other
individuals (i.e., differential responding). These assume the recognition and discrimination of the

attachment figure from other figures (Gubemick, 1981).

It must be noted that there is a discrepancy between attachment as an affectional tie or bond and
attachment behaviour (Gubemick, 1981). Attachment behaviours are considered to be those
behaviour patterns which result in proximity to a specific (attachment figure) and through which
the attachment bond is formed, maintained and mediated (see references in Gubemick, 1981,
p.244). The affectional bond is not any of these behaviours but rather is inferred from such

behaviour. In terms of the measurement of attachment, two viewpoints prevail:

1. That the intensity or strength of an attachment cannot be directly measured but the

existence of affectional bonds may be inferred. What can be measured is the intensity or
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degree to which attachment behaviours are activated.

2. That attachment is definable in terms of attachment behaviours and that these indices
reflect the strengths and intensity of this bond.

Both viewpoints consider the attachment bond as a construct but differ in how the bond is reflected
in behaviour. Unfortunately, as Gubernick (1981) points out, problems may arise when attachment
as a construct is used as a motivator or organiser of behaviour or as an explanation for the very
behaviour from which it was inferred. He uses the example of the young animal separated from its
caregiver to illustrate: the behaviour exhibited by such an animal has often been attributed to the
disruption of the bond between them (using attachment as an explanation), yet this bond is often
inferred to exist from the very observation that the mfant is distressed upon separation from its
caregiver. Consequently, several workers have chosen to reject the attachment bond construct and
view attachment in terms of the stimulus-response contingencies within the relationship itself. Their
focus is on the interactions of the individuals concemed and the various conditions controlling the
expression of these interactions. The term attachment is considered by Gubemick (1981) to be a
preferential responding between parents and infants (in this context) as demonstrated by various
operational criteria including: a tendency to remain in close proximity to one another, showing an
active preference for a particular individual over another when given a choice, and an inclination to
display a separation reaction in response to the departure of the presumed attachment figure
(Gubernick, 1981). The situation is further complicated by the observation that attachment can
exist in various forms, i.e., mutual attachment between two individuals, mutual attachment between

more than two individuals, one way attachment, and asocial attachment (Scott, 1992).

Although the processes of socialisation and attachment are distinct, they overlap considerably and
it logically follows that when an animal, S, is maintained in close proximity to an object, O, (either
animate or otherwise), and some crucial condition, or set of conditions, is fulfilled, social bonds are
likely to be formed (Caims, 1966). At one time circumstances known as primary conditions were
thought to be essential for the formation of such social attachments. As a result of further research,
it is now accepted that attachments are capable of developing even in the absence of "primary
conditions" such as: lactation by O (Harlow, 1958; Igel & Calvin, 1960); immaturity of S
(Altmann, 1963); physical contact between O and S, (Caims & Johnson, 1965); or non-
punitiveness of O with respect to S (Fisher, 1955; Rosenblum & Harlow, 1963; Seay, Alexander &
Harlow, 1964). Indeed Scott (1963) concludes that from the available evidence, various conditions

facilitate but are not necessary for the formation of social attachments, with the exception of
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proximity. In other words, an animal may develop a social attachment to any object, animate or
otherwise (particularly in the absence of altemative social contact), with which it has been
maintained in a proximate relationship. It therefore follows that under natural circumstances in, for
example, species such as the wolf the process of socialisation usually precedes attachment (except
for initial parent-infant bonding), and ensures that the young animals form primary social
attachments for their littermates, parents and other group members. The initial parent-infant
attachment develops prior to the socialisation period, and is only succeeded by socialisation given
sufficient opportunity. Scott (1963) summarises the findings of research into socialisation in

animals with the following statement:

"..every highly social animal has a short period early in life in which the formation of primary
social relationships takes place. Normally this determines not only the species to which the
animal will be closely attached but also the special group of individuals within that species with

whom he will have close social relationships."

In domestic animals such as the dog, the formation of interspecific attachments as well as
intraspecific attachments is permitted through exposure of the animals to non-conspecifics during
the socialisation period. The development of non-conspecific attachments during the socialisation
period has been demonstrated experimentally in several studies of interspecific cohabitation
including the rearing of: mice with rats (Denenberg et al., 1964); lambs with dogs (Caimns &
Johnson, 1965); puppies with mature lagomorphs (Caims & Werboff, 1967); and Chihuahua
puppies with kittens (Fox, 1969).

Inter-species socialisation and restricted intra-species socialisation may result in one or more of the

following behavioural changes (Fox, 1969):

1. A social preference for alien foster parents or foster peers

2. A reduction of normal social reactions to the foster species, such as aggression and
predator-prey relationships

3. Inter-species sexual behaviour

4. Asocial relations to conspecifics (Fox & Stelzner, 1967)

None of the above behavioural changes necessarily persist for the lifespan of the individual(s)
concemed. Given sufficient exposure to conspecifics, many inappropriate species behaviours are at

least partly reversible. This latter observation demonstrates that the period of socialisation not only
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determines the young animal's future social partners but also defines its species identity.

For inter-species socialisation and attachment to occur, non-conspecific encounters do not need to
be particularly frequent or protracted: Cairns and Werboff (1967) stated that 88 hours of
cohabitation was enough for the formation of an interspecific attachment during the peak of the
socialisation period; Fuller (1964) found that puppies could be socialised to humans with as little
as two 20 minute periods of exposure per week, indeed merely a few minutes of eye contact per day
produced an increased positive response towards humans (Scott & Fuller, 1965). In a more recent
study of enrichment in laboratory housed dogs, Hubrecht (1995) concluded that an additional 2.5
minutes of human contact per day towards pups aged 5-11 weeks produced dogs more likely to
approach technical staff up to 6-11 months after enrichment. The fact that such low levels of
interspecific socialisation can have a marked effect on individual behaviour to a large extent
reflects the relatively asocial and unstimulating conditions in which the majority of the

aforementioned studies were conducted.

The development of canine-human attachment and factors contributing to the attachment process
were a major subject of investigation during the 1960's and 70's. As previously stated, it was
postulated that certain "primary conditions" were required for the formation of social attachments;
experimental evidence subsequently proving that although these conditions facilitated attachment,
proximity was the only necessary prerequisite. It was established that external rewards and
punishments were not essential to the attachment process but may be responsible for modifying it.
In many cases, a heightened level of stress appeared to encourage the attachment process, whether
that be in the form of food deprivation (Elliot & King, 1960), maternal and nest site deprivation
(Scott, Deshaies & Morris, 1962), or using punishment as the only form of human contact (Fisher,
1955). Scott (1992) proposed that under normal circumstances exposure to noxious stimuli, e.g.
punishment, escape behaviour would typically be observed. If, however, escape is prevented, the
attachment process is accelerated and intensified by the emotions generated through punishment.
As a general hypothesis, Fox states that: "the occurrence of any strong emotion, whether pleasant

or noxious, will speed up and intensify the process of attachment”.

In a review of the phenomenon of attachment in human-nonhuman relationships, Scott (1992)
concludes that the process of attachment in all vertebrates is essentially similar, however it is
questionable whether the attachment process in essentially non-social precocial vertebrates can be
compared to highly social altricial mammals. He postulates that since the process of attachment has

undergone relatively little evolutionary modification in diverse species, that this is a process so
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fundamental to existence that an evolutionary stable strategy has evolved', although this seems a
somewhat presumptuous and generalised statement. If attachment is viewed to be an ESS, the

following conclusions may be drawn as to the mechanisms of attachment (from Scott, 1992):

1. Rapid social attachment among wild species is normally confined to a brief period early in
life (a critical or sensitive period). Together with the normal behavioural patterns of the
species, this ensures that an infant animal will become attached primarily to its own species
and to close genetic and social relatives within that species. In addition, most highly social
species are capable of forming attachments in later life, but they do so at much slower rates
and are limited by earlier attachments that may either restrict or enhance contacts with

other individuals.

2, The process of attachment is an internal one and not dependent on rewards or punishments.
All that is necessary is that the object of attachment, whether animate or inanimate, be
noticed by the individual concerned and that the contact be maintained long enough for the

attachment process to take place.

3. External rewards or punishments are not essential to the attachment process but may
modify it.
4, The function of the attachment process varies from one species to another, being related to

the usual social organisation of the species concemed.

1.1.5 The role of the separation reaction in the attachment process

A mechanism for attachment requires fulfilment of the following conditions (Scott, Stewart &
DeGhett, 1974):

1. The development of a memory of a stimulus previously experienced - a process of

1

An Evolutionary Stable Strategy (ESS) is defined as “a (preprogrammed, non-conscious behavioural)
strategy which, if most members of a population adopt it, cannot be bettered by an alternative strategy”
(Dawkins, 1989). Once an ESS has been established, it will remain within the population and sclection
will penalize deviation from it.

1.13



familiarisation
2. The ability to discriminate the familiar from the unfamiliar

3. The reaction of emotional distress in response to separation from the familiar.

The latter implies that attachment is influenced by separation from the attachment figure. Such
separations occur naturally in the wolf and other wild camivores when the mother periodically
leaves the den site to hunt for food. Observations of parent-infant relationships in domestic canine
litters suggested that vocalisations facilitate the re-establishment of maternal contact following
separation from the dam. Distress vocalisation in puppies appears almost immediately after birth,
yelping occurring in response to cold, hunger or pain. Yelping presumably has the effect of
attracting the attention of the mother during any unpleasant or harmful stimulation and can
therefore be classified as a care-soliciting or et-epimeletic behaviour. As the pup matures,
vocalisations are used in response to factors other than physical discomfort, including isolation
from littermates and the nest site as well as from the mother; the reaction to the absence of the
familiar being fully developed by three weeks (Scott, 1971a). Emotional reactions such as distress
vocalisations are thought to be caused initially by distress due to absence of the familiar and then
later by an associated fear of the unfamiliar. These two factors are compatible with each other and
produce an additive effect (Scott, Stewart & DeGhett, 1974). The expression of discrete
vocalisations under circumstances of separation led researchers to utilise the yelp as a quantifiable
measure of presumed internal distress. Several studies were undertaken to examine the effects of

short-term social isolation on puppies and the factors required to alleviate the ensuing separation

distress.

The research into canine separation originated as a model for the human psychiatric condition
known as anaclitic depression. Frequently infants (aged 6-8 months) hospitalised for up to three
months displayed symptoms unrelated to the original physical illness following separation from the
mother; these symptoms (listlessness, immobility and a failure to thrive) abating on being returned
to the mother (Scott, Stewart & DeGhett, 1974). Elliot and Scott (1961) were some of the first
workers to investigate the development of emotional distress reactions to separation in young
puppies using levels of yelping and activity as measures of distress. The greatest decrement in
disruption was found to occur during the first 4 hours of social isolation, with a gradual retum
thereafter towards pre-separation levels of activity. Puppies which had been moved to an unfamiliar
area displayed a similar trend in reaction but over a much shorter period of time (10 minutes). The
rate of vocalisation in the home pen was consistently lower than in the strange pen, this rate being

further reduced by the presence of the mother and littermates. The level of distress was found to
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peak in puppies aged 6-7 weeks after which it steadily declined, although animals experiencing no
separations until 9 or 12 weeks exhibited more distress when first tested than previously tested
puppies of the same age. In an earlier study, Ross, Scott, Chemer and Denenberg (1960) revealed
that restraining puppies also influenced the level of yelping. For the rate of yelping to be brought
back to zero, the puppies needed to be unrestrained with both mother and littermates present.
Having established that isolation, restraint and an unfamiliar environment induce distress
vocalisations, Pettijohn, Wong and Ebert (1977) went on to examine the alleviation of this distress
through various stimuli. For adequate alleviation of distress in an isolated puppy, soft, warm social

interaction appeared to be necessary; food and solitary play serving as unsatisfactory substitutes.

Distress at absence of the familiar is relieved by the reappearance of familiar objects or individuals.
Scott (1971) suggests that this relatively simple emotional reaction acts as an internal reinforcing
agent and the mechanism of repeated brief periods of separation during early development is
sufficient to account for an emotional attachment. The attachment will then be strengthened by
reinforcement generated through prolonged contact and many short separations. Once the social
relationship has been established, external reinforcements, such as food, warmth and contact may
then modify behaviour within the relationship but ordinarily they do not serve to produce the
constant contact which first establishes the relationship (Scott, 1971). It has indeed been shown
that food is not necessary for attachment to take place (Brodbeck, 1954), along with various other

external stimuli.

In conclusion, it would appear that for an attachment to develop and perpetuate, the following are

required:

1. A process of familiarisation

2. The ability to discriminate familiar from non-familiar

3, The reaction of emotional distress in response to separation from the familiar
4. Repeated brief separations from the familiar

5. The provision of extemal stimuli by the familiar

6. The response of fear of the unfamiliar

Habituation to brief separation from the attachment figures eventually develops although the
process can take a considerable length of time. On separation, the distress vocalisation tends to
increase in proportion to the duration of such separation, with pauses in vocalisation only as the

infant becomes exhausted (Scott, 1971). Prolonged separation becomes possible as a result of
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habituation, with the individual tolerating extended periods of separation before the distress

reaction ensues.

The effects of separation are apparently species specific, depending to some extent on the social
organisation of the species involved. In experiments on two species of macaques, it was found that
pig-tailed monkeys reacted to separation from the mother with immediate vocalisation and high
levels of activity within the first 24 hours. Later, an extreme lack of activity, absence of social
interaction and a huddled posture became apparent, lasting for approximately 5-6 days, after which
time recovery began to take place (Kaufman, 1973). Moreover, In the bonnet monkey, comparative
separation procedures revealed an absence of the severe depressive reaction although some
agitation and increased vocalisation was evident. On the contrary, the bonnets displayed a dramatic
increase in social interaction with adults and were occasionally adopted by an alternative female.

This difference in reaction to maternal separation appears to reflect differing socio-dynamics within

the two species.

When discussing the response of the domestic puppy to periods of isolation, it is interesting to
compare the behaviours displayed with the natural development of the ancestral species. The
neonatal period in the wolf is thought to terminate sooner than that of the domestic dog (Frank &
Frank, 1982; 1985; Zimen, 1987). Once this developmental phase is over, the pups begin to
venture outside of the den but do not begin to follow pack members until they are at least 10 to 12
weeks old (Gray, 1993). During this period, the mother periodically leaves the nest site, gradually
increasing the duration of absence up to 18 hours per day (Ballard ef al., 1991). In such
circumstances, it would be inappropriate for the pups to respond vociferously to the absence of the
dam since not only would this expend considerable energy but increase the likelihood of attracting
the attention of potential predators. Moreover, the presence of littermates (and possible altemative
pack members already familiar to the pups) would serve to alleviate the distress due to the absence
of the dam by providing the necessary warm social interaction. The situations described in
experiments of partial or complete social deprivation are therefore unlikely to arise in a highly
social animal such as the wolf. If, however, for whatever a reason a wolf pup happened to become
separated from the pack, the vocal distress response would convey a considerable survival
advantage. It would also be beneficial to exhibit early recognition of and "attachment" to the natal

den, since removal from the nest site may expose the pup to considerable danger.
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1.2 The application of laboratory research to the domestic dog as a
companion animal

Although the literature discussed relates primarily to laboratory experiments conducted in highly
restrictive environments, the findings of such research may be applied, if somewhat cautiously, to
the domestic dog as a companion animal. Most canine developmental research has been carried out
on the Beagle, commonly used as an experimental animal because it is both physically and
temperamentally adaptable to an impoverished environment. The timing of changes in behaviour
and in the quality and quantity of stimuli required to trigger them may therefore exhibit
considerable variation in breeds more representative of the pet dog population. Nevertheless, the
results of socialisation studies gave rise to various practical recommendations regarding the
husbandry and training of domestic dogs: firstly, that the ideal time to generate a close canine-
human relationship is between six and eight weeks of age, and that this is therefore "the optimal
time to remove a puppy from the litter and make it into a house pet" (Scott & Fuller, 1965);
secondly, that puppies should be introduced to the circumstances and conditions they are likely to
encounter as adults, preferably by eight weeks, and certainly no later than twelve weeks of age
(Scott & Fuller, 1965; Pfaffenberger & Scott, 1976). Removing a puppy from the dam and
littermates at 6-8 weeks facilitates attachment to the new owner in several inter-related ways: by
making maximum use of the peak in the socialisation period; encouraging attachment through the
various stresses of leaving the home environment; and ensuring new social and situational changes
take place before the fear response is fully manifested. Nevertheless, it has recently been suggested
(Slabbert & Rasa, 1993), that the recommended practice of removing pups from the maternal
environment at such a young age may prove detrimental to their physical health. They concluded
that puppies taken from the mother and nest site (but not littermates) at six weeks exhibited loss of
appetite and consequent weight loss, increased distress, mortality and susceptibility to disease
compared to pups remaining with the dam until 12 weeks of age. Both groups, however, showed
the same level of socialisation towards their human handlers. In light of these findings, it may be
better in terms of animal welfare to allow puppies to remain in the nest site with the mother for

longer than 6 weeks provided adequate social and environmental stimuli are available.

In terms of the experience a puppy receives up to the age of twelve weeks, it is now generally
accepted that not all eventualities need to be covered prior to this age for a puppy to develop into a
well balanced, well adjusted pet. It is advisable however, to expose the young animal to as many
different circumstances as possible before the fear response becomes fully manifested. Anecdotal

evidence suggests that puppies experiencing various stimuli in early life tend to accept novel
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experiences and events in adulthood, implying that exposure to stimuli during the socialisation
period has a priming effect (McCune, McPherson & Bradshaw, 1995). In addition, familiarity with
people improves trainability via the learning of interactive tasks and enhancement of problem
solving abilities (Fox & Stelzner, 1966). Less well socialised animals tend to behave in an
inappropriate manner when confronted with new individuals, objects or situations and are
consequently more susceptible to stress. In relatively extreme circumstances of social and
environmental deprivation, a general fearfulness and lack of confidence tend to ensue in unfamiliar
situations and towards unfamiliar individuals. Animals exhibiting such behaviour are said to be
suffering from a condition commonly known as kennelosis, since it is most frequently observed in

dogs reared in restrictive kennel environments.

It has already been shown that acceptance of previously unencountered stimuli outside of the
socialisation period is possible but considerably more difficult than during the first weeks of a
young animal's life. It is also known that reinforcement of experience is required throughout later
life to prevent regression of the socialisation capacity. Broadening of the animal's experience
outside of the socialisation period is often confusingly referred to by laymen as "socialisation". To
avoid such confusion the term social referencing will be used in preference to socialisation for the
broadening of experience during the juvenile and adult periods. Social referencing also
encompasses the ability to become familiarised with various inanimate objects encountered in
human civilisation. Although it is infinitely easier to accustom a puppy to social and environmental
cues before it reaches 14 weeks of age, programmes of vaccination discourage the exposure of
young animals to many potential experiences. Methods for overcoming restrictions brought about

by vaccination regimes are discussed in McCune, McPherson and Bradshaw (1995).

1.2.1 The development of an excessive reaction to social isolation in pet dogs

Inadequate socialisation and social referencing undoubtedly contribute towards, if not directly
precipitate, various forms of antisocial behaviour in domestic dogs. If the subsequent behaviour
displayed is sufficiently obnoxious, the animal is considered to be a "problem". When discussing
problems and problem behaviour it must be emphasised that the use of the word "problem” is
arbitrary and anthropocentric. Dog-owner attachment has also been implicated in the development

of undesirable behaviours with particular respect to overattachment. The attachment behaviour of

2 Strictly speaking, the term socialisation refers only to the primary species socialisation period
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dogs people find so endearing, i.e. effusive greeting, approach to be petted, attempting to remain in
close proximity efc. are thought to be the root of a common behaviour problem, that of separation
anxiety (discussion of the terminology used with respect to such a syndrome may be found in

Section 1.3).

This particular class of problem characterises pattems of behaviour that occur only in response to
separation from one or more individuals to whom the animal is presumably attached. The
behaviours exhibited are usually triggered by departure of the attachment figure, although a denial
of access may also stimulate the separation reaction (Borchelt & Voith, 1982). The nature of the

separation reaction may take many forms:

1. Separation-related destructiveness - biting, chewing and scratching of objects both fixed
and loose. Frequently entrances and exits are targeted, often at the site of the owner's most

recent departure. Items bearing the owner's scent may also serve as a focus for destructive

tendencies.
2. Separation-related vocalisation - barking, whining, or howling
3. Separation-related elimination

The latter may be symptomatic of a general anxiety-like state while the two former may be
interpreted as attempts by the dog to restore contact with the owner (Borchelt & Voith, 1982; Voith

& Borchelt, 1985; McCrave, 1991).

At this point it may be useful to note the behavioural context of vocalisations. Fox (1978) describes

the various vocalisations in domestic dogs and ancestral wolves in terms of five categories:

1. Infantile crying, whimpering, whining
2. Waming barking, growling

3. Eliciting howling

4. Withdrawal yelping

5. Pleasure moaning

In general, wolves exhibit exceptionally low levels of barking but in two different contexts: the first

is an alarm bark which is usually short and followed by silence (Joshn, in Mech, 1970); the second
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is used in response to an approach by non-pack members. The prevalence of the bark as a mode of
auditory communication in the dog, although this to some extent breed specific (Scott & Fuller,
1965; Fox & Bekoff, 1975), is therefore assumed to be an artefact of the domestication process
(Bradshaw & Nott 1995). Notably, Coppinger and Fernstein (1991) point out that young animals
of many canid species tend to bark more than adults. It is therefore possible that during
domestication (and the presumed selection for juvenile characteristics®), the propensity to bark was
inadvertently selected for (Bradshaw & Nott, 1995). Barking in domestic dogs is exhibited in
several different contexts - defence, play, greeting, as a lone call, a call for attention, or a warning.
The lone call in the wolf is generally observed to be the howl, solitary individuals howling to seek
contact with other pack members (Scott, 1967; Mech, 1970), or to attract other wolves during the
breeding season (Klinghammer & Laidlaw, 1979). The howl is therefore assumed to be a social
coordinator. Dogs howling during social isolation (although howling is occasionally observed in

alternative situations) are apparently seeking social contact.

It is generally assumed that dogs displaying destructive behaviour are also seeking social contact
but via a more direct means, i.e., through attempting to escape. This difference in approach may
reflect differences in the inherent temperament of the dog, its relationship with the human members
of the household and its normal (non-separation) state. Further elucidation for the motivation for
the symptoms expressed may be provided through obtaining detailed behavioural and

environmental histories for specific individuals.

A reluctance to eat/drink in the owner's absence, lack of play activity, general hypoactivity,
depression of facial and body postures resembling a depressive-like state, have also been observed
during separation. Furthermore, physiological stress responses including tachycardia,
hyperventilation, diarrhoea and vomiting (Senay, 1966) have been noted; self-mutilatory
behaviours have also been recorded in some animals. Voith and Borchelt (1985) report that during

prolonged periods of separation, anorexia and marked lethargy may develop.

Frequently, pre-departure indicators of distress are exhibited by the dog. In such instances, the dog
has learned the cues associated with departure and expresses anticipatory behaviour in response,

e.g. persistent following, flattening of the ears, lowering or tucking of the tail, shaking, shivering,

The tendency for some dogs to react strongly to separation from the primary human care-giver
has been interpreted by some as a side-effect of unconscious (or conscious) selection for
increasingly affectionate, socially dependent, and infantalised pets (Fox, 1978, Serpell, 1983;
Mugford, 1995), or those exhibiting behavioural neofeny.
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whining, excessive salivation, facial and body postures described as "depressed or frightened"
(Borchelt & Voith, 1982). In general, the separation reaction is displayed soon after departure of
the owner, normally commencing within a 30 minute time span (Voith & Borchelt, 1985). Many
authorities are of the opinion that inappropriate behaviour beginning after a longer period of
isolation implies a more complex interaction of motivational states, not necessarily including that of

distress at separation from the familiar.

On retumn, the owners of such dogs are often greeted with overwhelming intensity which may
prolong over a considerable period (Borchelt & Voith, 1982). The intensity of greeting is usually
greater than that shown by dogs without separation problems, indeed pronounced greeting or

"arrival elation" is frequently used as a diagnostic indicator of such problem behaviour,

Separation related behaviour is manifested in equal male/female ratios and is independent of sexual
status (Wright & Nesslerote, 1987). The majority of workers state a lack of breed predilection,
although Mugford (1983) makes reference to an unusually high prevalence in Labrador retrievers,
German shepherds and English cocker spaniels. In addition, Landsberg (1991) states that German
shepherds, Labrador retrievers, golden retrievers and springer spaniels tend to be more destructive
but does not specify whether this behaviour is with particular reference to during social separation.
It is generally accepted that cross-bred animals are far more prone to separation problems than any
pure bred dog (Mugford, 1983; Voith & Borchelt, 1985; McCrave, 1991). McCrave (1991)
proposes that the increased incidence in cross-bred dogs is associated with the observation that
many non-pedigree animals referred to behaviour counsellors are obtained from rescue centres. It 1s
suggested that dogs who experience the loss of a primary attachment figure are more likely to
develop insecure attachments to subsequent owners (Borchelt & Voith, 1982; Voith & Borchelt,
1985; McCrave, 1991).

Other than brief matemal-infant separations, the first major social separation a puppy receives is
that occurring during adoption by the new owners (usually between 6 and 8 weeks of age). The
puppy normally suffers a strong separation reaction which is subsequently relieved by the human
foster parents as it becomes familiarised with them. The result is a rapidly formed attachment and a
high level of dependency on the human care-givers (Fox, 1971a). The process of forming social
attachments outside of the sensitive period does not cease but takes place throughout life. Fox
(1971a) suggests that primary attachments tend to become deeper and stronger as the infant
matures, and that older individuals are inclined to generalise attachments, although little

experimental evidence exists to support this proposal. In addition, adults more quickly form

1.21



attachments to individuals who seem familiar. Assuming this familiarity is extended towards
humans in general, this mechanism may account for the rapid, intense relationships developed on

rehoming of dogs outside of the socialisation period.

A reaction to a period of separation from an attachment figure can be considered normal. A
response which results in extreme levels of distress and escalates to the level of pathological
symptoms cannot be considered normal, although it is unfortunately not uncommon (Mugford,
1981, 1983; Borchelt, 1983; McCrave, 1991). Many factors have been implicated in the
development of such maladaptive behaviours, however scant scientific evidence exists to support
the hypotheses. One of the most frequently cited features of a dog exhibiting a separation problem
is overattachment to one (or more) owners (Fox, 1978; Mugford, 1981; Voith & Borchelt, 1985).

An animal is said to be overatfached if it displays several of the following behaviours:

1. Remaining in close proximity to or in actual contact with the person whenever possible
2. Displaying a reaction to being denied access to that person
3. Showing excessive greeting behaviour on reunion with the attachment figure

These behaviours are exhibited by individuals who are within the realms of normal attachment, and
can indeed be used as measures of that attachment; however, animals which are preoccupied with
performing one or more of these behaviours may be said to be overattached. The distinction
between "normal” attachment and "overattachment" is essentially arbitrary and may be modified

according to the researcher's requirements.

If overattachment contributes towards the separation behaviour, what is it that encourages an
animal to form such a profound and potentially maladaptive relationship? As previously mentioned,
additional homing following development of the primary social attachment may promote the
formation of subsequent intense attachments. It has been noted that animals with a history of
traumatic separation have a higher likelihood of developing separation problems (Borchelt & Voith,
1982); this being supported by the observation that rescue dogs are particularly prone to separation
problems, irrespective of breed. Repeated rehoming of an individual may therefore be expected to
exacerbate the problem and indeed this has been validated by several authors (Borchelt, 1983;
Bailey, 1993; McBride er al., 1995). The former proposal, for the development of a separation
problem as a result of rehoming whether or not that be through a rescue shelter, assumes the animal
was not overattached to the primary attachment figure. In many cases, the history of a rescue dog

is largely an unknown entity and it may well be that an individual was already showing signs of
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developing an intense relationship before being given up for adoption and that the rehoming process
merely initiated the separation behaviour (Bailey, 1993). Anecdotal evidence from behaviour
therapists suggests that the more cycles of attachment and separation an animal experiences, the
more severe its separation reaction will be. This finding is in agreement with attachment theory
which states that separation intensifies the social attachment (although usually applied to a constant

attachment figure).

Overattachment may also arise as a consequence of a lack of social separation, hence the animal
has never habituated to brief periods of separation. Hetts (1989) in a study of the distress
vocalisation in puppies, found that those experiencing frequent but brief (10 minute) separations
habituated by the age of 12 weeks whereas puppies isolated less frequently but for longer (1 hour)
had not habituated over the same time period. It may therefore be recommended from these and
other findings that the pet owner acquiring a young puppy should familiarise it with the concept of
separation at a young age, gradually introducing short but regular periods of social isolation. Jagoe
(1995), in a retrospective study of canine behaviour problems, revealed a significant association
between puppies suffering illness at 0-16 weeks and the development of separation-related barking
at a later age. This may reflect the increased levels of exclusive and constant care and attention
lavished on sickly puppies which, during the socialisation period, appears to encourage over-

dependent adult dogs.

It has been suggested that animals experiencing early attachment deprivation may display a
predisposition to the development of overattachment later in life (Borchelt, 1983). Indeed Jagoe's
(1995) study revealed that puppies obtained initially from pet shops and animal shelters were over-
represented in terms of problem behaviour when compared to dogs from other sources. It may be
tentatively suggested that such establishments have neither the time nor facilities to provide
adequate socialisation for the numbers of puppies in their care, consequently the opportunity for
establishing attachment relationships are infrequent. In addition, the general ambience of the
kennel/pet shop environment is likely to expose the puppies to a higher level of stress which tends
to intensify attachments once the opportunities for bond formation has arisen. Hand-rearing and
early weaning also seem to contribute towards the development of overattachment. A dog that has
been prevented from interacting with members of its own species tends to become excessively

human orientated (Houpt & Wolski, 1982).

Separation problems were for many years considered to be age independent (Mugford, 1983; Voith

& Borchelt, 1985; McCrave, 1991). Recent evidence and considerable anecdotal evidence has now
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prompted a review of the situation regarding age. There appears to exist a peak in the number of
cases of separation destruction at around 6-9 months. The juvenile period of development has been
largely ignored by academic research although it appears a well-recognised concept within the
canine fraternity that there exists a time during adolescence (from 4 to 18 months of age depending
on breed) when behaviour problems in general become more prevalent. In a study of behaviour in
dogs rehomed from an animal shelter, McBride ef al. (1995) found that animals aged 6-12 months
were two to three times more likely to display some form of separation behaviour in the new home
than any other age group. In light of these findings, it seems increasingly apparent that considerable
changes in social relationships occur throughout the juvenile period. In wild canids such as the
wolf,, this is a time when social upheaval would naturally occur as the maturing cubs begin to
disperse and form new social relationships (Scott, 1967). There is some anecdotal evidence for a
second phase of heightened sensitivity (outside of the primary socialisation period) to fear-evoking
and territorial stimuli in wolves at around 4-5 months of age (Fentress, 1967; Fox, 19715). If a
similar scenario exists in the domestic dog, then this may go some way to explaining the onset of
potential "problems" around this time. Referring back to early scientific literature, Scott and
Marston (1950) proposed that three sensitive periods exist in the lifespan of a domestic dog, the
final phase occurring at the onset of sexual maturity. They also hypothesised that during such
sensitive periods an animal is especially vulnerable to psychological damage and the subsequent
development of abnormal behaviour. It may not therefore be so surprising that behaviour problems
appear to develop or are more likely to develop at 6-12 months (when most dogs are reaching
sexual maturity). What is surprising is the lack of investigation into sensitive periods outside of the
primary socialisation period. Houpt (1985) comments that dogs frequently rehomed as juveniles are
apparently more susceptible to behaviour problems in adulthood; a remark which further implicates
the repeated cycle of attachment and separation, particularly during a sensitive period, as an

mnstigator of abnormal behaviour.

In any comparison of domestic dog and ancestral wolf behaviour’, it is important to remember that
although behavioural systems in the two are apparently very similar, considerable changes have
occurred as a result of the domestication process. One of these is the early development of sexual
maturity in the domestic dogs. Wolves reach sexual (and social) maturity at approximately 2 years
(Sheldon, 1992) of age and only experience one reproductive season per year in the female, and

seasonal reproductive ability in the male (the reproductive status in individual pack members being

4 It is also important to remember that the wolves in existence today are probably behaviourally
quite different to those originally domesticated 10,000+ years ago, not least as a result of
persecution by Homo sapiens
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additionally limited by the hierarchical social dominance system). In the dog, however, it is
generally accepted that sexual maturity is acquired between 6 and 9 months of age, the female
exhibiting two reproductive seasons per year and the male continuous reproductive ability. This
advancement in the age of sexual maturity is thought to have arisen through conscious selection in
the domestication process, although it is interesting to note that many authorities do not view the
dog to have reached social maturity until it is 12 to 18 months old, or even up to 36 months
(Bradshaw & Brown, 1990; Overall, 1997). This discrepancy in the age of attamment for sexual
and social maturity may go some way to displaying the "abnormal" behaviour in some animals. The
sexual maturation process has been brought forward by up to 18 months in the domestic dog, hence

enforcing the development of adult relations (the so-called third sensitive period) long before the

dog is fully socially adept.

A sudden change in circumstances or a disruption of routine are factors which have been implicated
in the activation of a separation reaction (Borchelt & Voith, 1982; Borchelt, 1983). Such
alterations in a normally stable environment inevitably cause disruption to a resident animal,
consequently increasing the level of stress the dog experiences. That elevated stress (either direct or
indirect) affects the development of separation problems is a widely accepted philosophy amongst
behaviour counsellors, nevertheless attempting to scientifically monitor the level of stress in the
home environment, let alone prove the association, is fraught with difficulty. That stress affects the
formation and quality of primary social attachments has already been established; it would seem

reasonable that attachments in later life are also influenced by elevated states of arousal.

1.3 The physiological and psychological basis of the separation reaction

In general, separation from presumed attachment figures elicits behavioural responses which can
approach the extreme. That these changes occur implies a necessary internal state of distress which
is reflected in the measure of various physiological parameters including hormones. Physiological

measures of stress utilised experimentally so far include (from Overall, 1997):

1. Catecholamines (adrenalin / noradrenalin) and resulting secondary measures of tachycardia

(short term response) or bradycardia (long term response)

2. High corticosteroid levels resulting from the stimulation of the pituitary adrenal axis.

Increasing levels are associated with crowding/isolation during transportation, the level of
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response varying according to the relative sociability of the species concerned

3. Neutrophil/lymphocyte ratios - a reduction in the ratio is a secondary effect of an increase

in corticosteroid levels and predisposes the animal to infectious diseases

4. Responses to adrenocorticotropic hormone (ACTH) stimulation. Prolonged and profound
stress (associated with adrenal exhaustion) results in poor stimulation responses obtained

after administration of ACTH

Changes in glucocorticoid function are also found to occur under stressful circumstances resulting
in: metabolic alteration, inflammation, changes in immune functions, gastrointestinal alteration; the
production of ADH in response to exogenous or endogenous stress causing decreased urine
production in acutely stressful circumstances. The effect of stress on measures of -endorphins and
substance P from the sympathetic terminals (affecting small intestinal contractility, arteriolar
vasodilation, and salivary gland secretions) have also been made (Overall, 1997). In addition,
several studies have been performed as to the internal instigators of distress and the associated

biochemical relief of this distress.

In one of the earliest drug trials (cited in Scott, Stewart & DeGhett, 1974), no significant effect was
found in the pharmacological relief of separation vocalisation in young puppies except at dosage
administration levels incurring sedation or near toxicity. The only drug adequately reducing
vocalisation with no abnormal behavioural or adverse physiological side effects was imipramine
(one of the tri-cyclic antidepressants) and this was restricted in its effectiveness to particular
breeds. It has since been found that the tricyclic antidepressants are the most efficacious treatment
for separation-related behaviour. Alongside imipramine, both amitriptyline and clomipramine have
been successfully used together with alprazolam for those patients experiencing "panic” at the
departure of social attachment figures (Overall, 1997). Clomipramine, fluexetine and more recently

seleginine (Dehasse, 1997) have also been used in the treatment of separation "anxieties".

The fact that anxiolytic drugs are successful in the alleviation of separation symptoms appears to
confirm the diagnosis of a separation anxiety as correct terminology. However, it is now generally
accepted that under most circumstances use of the word anxiety is both inappropriate and
misleading. Although many of the symptoms exhibited during periods of social separation resemble
those displayed during periods of anxiety (hyper-ventilation, tachycardia, pupil dilation, excessive

salivation, shaking, frequent urination and defecation, hyper-attentiveness) the term is more
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frequently used in relation to human behaviour, indeed some consider the word anxiety to be “a
psychiatric term that is only applicable to humans" (cited in Rowan, 1988). It is suggested that
anxiety is part of a conscious experience and as such portrays a typically human function or
attitude (Cassano, 1983 in Rowan, 1988). Indeed, there is a tendency to deny that animals can
experience anxiety although it is accepted that they can experience fear, so what then is the

difference between fear and anxiety? Cassano (1983; in Rowan, 1988) states that:

"fears are states of apprehension which focus on isolated and recognisable dangers....
anxieties are diffuse states of tension....which magnify and even cause the illusion of an outer

daﬁger, without pointing to appropriate avenues of defense or mastery"

Anxiety is thereby considered to encompass a sense of the future, and being non-specific in nature
may be a product of consciousness. That an anxiety-/ike state exists in animals is beyond dispute.
The fact that anxiolytic and anxiogenic agents work on both humans and animals to alleviate or
induce physiological and behavioural symptoms lends supporting evidence that an emotional state
analogous to anxiety in humans also occurs in mammals. Gray (cited in Rowan 1988) states that
an anxious state is the result of a behavioural inhibition system that creates a heightened state of
arousal and attentiveness in novel situations, probably conferring an evolutionary advantage on
those that possessed it. Moreover, if the behavioural inhibition system in some way fails, a

pathological anxiety may result, i.e. an anxiety that is biologically maladaptive.

It is parsimonious to conclude that although the state of anxiety in people greatly resembles a
similar state in other mammals at a behavioural, physiological, pharmacological and receptor level,
it is unfounded to use the term anxiety in a non-human context. Nevertheless, since the term anxiety
seems most appropriate to this analogous state in animals, I shall hereafter refer to the said state as
one of “anxiety”, “anxiousness” or “anxiety-like”. Similarly “depression”, “depressive-like” etc.

refer to states in animal’s which are analogous to human psychiatric conditions.

1.3.1 The genetic basis of fear and its relationship with the excessive separation
reaction

Most practical breeders believe nervousness to be relatively strongly inherited, and there is
empirical evidence to suggest that breeding from nervous dogs leads to increased proportions of

nervous progeny (Serpell & Jagoe, 1995). A generalised state of "anxiety" in some dogs is well
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documented and such behaviour has indeed been found to be at least partly heritable. The early
experiments of Scott and Fuller (1965) revealed that the symptoms of fearfulness in dogs were also
breed-specific, beagles displaying a significant decrease in activity and conversely Scottish terriers
exhibiting frenzied activity. The genetic factors associated with fearful individuals appear to show
a response not generalised to any specific conditioning event, as in most clinical fear cases (Tuber
& Hothersall, 1979). Individuals said to be in a generalised "anxious" state display consistent
autonomic hyper-reactivity, increased motor activity, increased vigilance and scanning that

mterferes with normal social interaction (Overall, 1997).

That fearfulness or “shyness" is a heritable trait was first investigated by Thome (1944). In a long
term breeding program using a Bassett hound bitch nervous in the presence of unfamiliar people, he
concluded that shyness was inherited via a simple dominance mechanism. Subsequent studies have
since indicated that the mode of inheritance is much more complex than this, although it is
apparently very easy to produce a strain of inherently nervous animals (e.g., Muiphree, 1973).
Using the strain of nervous pointers bred in these studies, it was possible to separate nervous and
normal individuals with 95% accuracy using either behavioural or autonomic measures, but with

absolute certainty taking both measures together.

Fearfulness is of tantamount importance in the breeding and training of Guide Dogs for the Blind
since this is the most common reason for the rejection of animals as guide dogs (Goddard &
Beilharz, 1982), although this fearfulness does not necessarily become apparent until the second
year of life. In a guide dog breeding programme of Labrador retrievers in Australia, the heritable
value of fear was estimated to be 0.58 (sire=0.67, dam=0.25). As Serpell and Jagoe (1995) point
out, widely varying systems of classification of aversive or fearful behaviour make the comparisons
between studies difficult, some researchers regarding fears as distinct and others treat them as
symptomatic of some global temperament trait such as "emotionality” (Scott & Fuller, 1965; Scott
& Beilfelt, 1976) or "stimulus reactivity” (Wright & Nesslerote, 1987).

Interestingly, Falt (1984) in a study of the inheritance of behaviour in Swedish service dogs, found
a high degree of heritability (without the use of cross-fostering experiments) in the vocal separation
response of puppies at eight weeks of age (h’=0.66). Unfortunately in any test of heritability, the
maternal and litter environment prior to testing inevitably influences the value obtained. In almost
all studies of heritability so far, dam effects were found to be considerably higher than sire effects,
an observation likely to result from the maternal environment (Falt, 1984; Pfaffenberger ez al.,

1976). These studies highlight the importance of the quality of the dam as a mother with respect to
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the behaviour of her progeny in the short term, an effect which possibly declines with maturation
(Goddard & Beilharz, 1986).

The association between a generalised state of fear and the exhibition of separation behaviour has
been quoted throughout many studies (including Tuber et al., 1982); indeed, separation behaviour
is often classified as a "fearful" behaviour. Regardless of the categorisation, the fundamental
concept of fearfulness is at least in part heritable. Overall (1997, p43) makes reference to a strain
of dogs bred for veterinary use at the University of Pennsylvannia whereby subjects display
intractable, unresponsive fear to unfamiliar humans and that this behaviour appears to be inherited
in a simple dominant manner. These dogs do rot respond to anxiolytic drug treatment and may

therefore be said to be profoundly abnormal.

It has been postulated, particularly by those working in the field of companion animal behaviour,
that the symptoms exhibited by some individuals during social isolation are not primarily a result of
separation from one or more attachment figures but that these animals are in a general state of
nervousness (anxiety) which is suppressed by the presence of familiar social contact and fully
manifested during the absence of this contact (Appleby, pers. comm.). If this is true, it would be
expected that such individuals should display indicators of nervousness under other circumstances

such as in novel situations, towards novel objects or unfamiliar people. Overall (1997) states that:

"for the diagnosis of separation anxiety to be made in humans, three of eight specific behavioural
signs have to be present (APA, 1995), and only one of these has to do with any assessment of

attachment. The necessary and sufficient conditions for canine separation anxiety do not include

attachment criteria."

She goes on to suggest that for attachment to be a necessary condition for the diagnosis of
separation anxiety (or separation behaviour), overly attached animals would need to be statistically
over-represented in the referred population and that this is not the case, although no supporting
statistical evidence is provided. The acknowledgment is made that there are "needier" animals

within this population, but that these may have a more profound or qualitatively different form of

the behaviour.

"Separation anxiety is a phenomenological diagnosis; much variation in the phenotypic and

genetic pools is to be expected."
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If anything, this comment serves to highlight the confusion surrounding the use of the term
"anxiety" since not only is it presumptive, but is also excludes a multitude of other phenotypically
identical syndromes. A workshop at the International Veterinary Behaviour Meeting in Birmingham
1997 confirmed this confusion regarding terminology and concluded that the use of the term
"separation behaviour", which although fairly ambiguous in nature, avoided inferring a psychiatric
condition highly difficult to diagnose, if in existence at all, and encompassed all other causative

motivational states including that of over-attachment to one or more persons.

1.4 Treatment of separation behaviours

Behaviour manifested by pets during separation from their owners frequently reaches "problem"
levels. The most commonly reported symptoms, although not necessarily the most frequently
exhibited, are destruction, vocalisation and elimination. These are by far the most objectionable
from the human perspective, however it is likely that many dogs exhibit "unseen" symptoms such
as inactivity and/or "depression". The treatment of such behaviour involves taking a detailed
history of the household composition, daily routines, type and strength of social relationships with
the dog, together with the timing and onset of symptoms, targets of destruction and general
temperament of the dog. Information is usually gathered by means of owner interview and direct
observation of the animal in question in the presence of a behaviour counsellor or animal

behaviour therapist.

Animal behaviour therapy is a recent advancement in pet care, developing and rapidly expanding

since the mid-seventies. Mugford (1995) describes animal behaviour therapy as:

"the application of scientific principles to modify an animal's behaviour for the ultimate benefit

of both the animal and the owner",

ethological studies of the dog's wild relatives, such as the wolf, Canis lupus, and the coyote, Canis
latrans, (Bueler, 1974) providing insights into "normal" and "abnormal" behaviour. Although
ethological theory has had a profound practical impact on the way dogs are viewed and treated (for
example the once commonly viewed “abnormal”epimeletic vomiting occasionally seen in domestic
dogs has been found to be a “normal” aspect of parental behaviour in most wild canids), frequently
comparisons of domestic dog behaviour with ancestral wolf behaviour tend to be based on scant

scientific evidence and overused in animal behaviour therapy.
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In many instances, modification of routines and behaviour towards the pet are enough to reduce the
behaviour displayed, although occasionally drugs are prescribed alongside a behaviour
modification programme. Currently, two professional behaviour therapy organisations are in
existence in the UK, the Association of Pet Behaviour Counsellors (APBC) and the Companion
Animal Behaviour Therapy Studies Group (CABTSG), the latter requiring a formal qualification in
veterinary medicine for full membership. Both groups require veterinary assessment prior to
referral since frequently there are underlying organic causes for the inappropriate or excessive
behaviour being displayed, e.g., endocrinological, neurological, or metabolic disorders; localised
pain; or nutritional effects. Figure 1.1 illustrates the complex interaction of factors contributing

towards the culmination of the behaviour problem.

Separation problems are highly prevalent in cases referred to behaviour counsellors both in Britain
and abroad. They appear to be the second most common behavioural type following problems of
aggression. Once again there is likely to be a discrepancy in the incidence of reported and actual
behaviours since aggression poses a greater social problem to that of separation related destruction
or vocalisation. Since the inception of the behaviour clinic, various estimates of the incidence of the
problem have been made, ranging from to 20% (Fisher, 1990; McCrave, 1991) to 41% (Borchelt,

1983) in the referral population.

The specific treatment for such behaviour is beyond the scope of this thesis; protocols for reducing
separation behaviour may be found in Borchelt and Voith (1982), Fisher (1990), Goddard (1993) ,
Askew (1996), Appleby (1997), Overall (1997) and many other non-scientific texts. Many
treatments centre around reducing the dog's dependency on one or more persons to whom it is
highly attached, introducing it to a programme of brief separations gradually increasing to those
required of normal daily life, desensitisation of responses to known fearful stimuli, a programme of
increased but controlled social referencing, and the use of anxiolytic drug treatments. Frequently
considerable alteration in household routine and, more importantly, the behaviour of household
members towards the dog is required, although treatment is usually very successful (Mugford,
1995, estimates that 73% of cases at his behaviour clinic are successfully treated). Figure 1.2
describes the pet behaviour counselling process and the steps required for successful behaviour
modification (from Askew, 1996). As previously mentioned, all behaviour consultations are usually

preceded by veterinary assessment for the exclusion of causative physiological conditions.
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Figure 1.1
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Figure 1.2 Schematic diagram of the pet behaviour problem counselling process
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1.5 Is behaviour in adulthood predictable?

1.5.1 Puppy testing

Given the high failure rate of guide dogs and service dogs and the prevalence of unwanted
behaviour in the pet dog population, it would be extremely useful, and cost effective, if tendencies
towards the exhibition of appropriate or inappropriate behaviours could be predicted in puppyhood.
Indeed the majority of guide dog associations, at least in Britain, America and Australia, make use

of puppy selection tests for the retention or otherwise of suitable candidates.

Given that much behaviour has been demonstrated to have a heritable component, one would
anticipate that it would be relatively easy to make use of selective breeding programmes to increase
the success rate of the training and ultimate acquisition of suitable animals. Indeed the efficiency of
training guide dogs for the blind in America increased from 30% to 60% over five years as a result
of the implementation of a controlled breeding programme in German shepherds (Pfaffenberger et
al. 1976, in Falt, 1984). Unfortunately the prediction of adult behaviour in potential guide dogs is
still relatively poor (Goddard & Beilharz, 1986), fearfulness apparently being the only reliable
predictive trait; activity and learning ability serving as poor indicators of adult behaviour. The most
useful tests for assessment were found to be the puppy's reaction to a strange person, a strange dog,
and certain unusual objects. In a previous paper, Goddard and Beilharz (1984) revealed that the
ability to predict adult fearfulness in a puppy increased as the age of the puppy increased. Goddard
and Beitharz (1986) concluded that selection against fearfulness at sexual maturity would be most
effective in reducing adult fearfulness and that selection of breeding stock based on puppy tests

alone could not be recommended.

The evolution of the puppy test as a selection procedure for companion animals suitable for
particular owners began with the advent of the "Campbell puppy test" (Campbell, 1972). This test,
designed to fit puppies into environments best for both owner and dog utilised five different test
components to evaluate the puppy's basic temperament at approximately eight weeks of age.
Components of the test included: social attraction of puppies to people, inclination to follow,
response to restraint, relative social dominance and elevation dominance. A score was allocated
according to the response displayed in each test part and the puppy's overall performance assessed
according to the levels of response. Although this test has been widely used for many years, the

predictive value of this test was never assessed by Campbell, Beaudet ef al. (1994) performing
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such an evaluation (on puppies re-tested at 16 weeks) over a decade later. The test used by
Campbell at seven weeks was found to have no predictive value regarding future social tendencies,
in fact the total value of the behavioural scores for social tendencies between the two age groups
showed a trend towards regression from dominance to neutrality and submission. Nevertheless, the
introduction of an additional criterion (a measure of general activity assessed by the number of
movements made within each test part) generated some level of correlation between the test results,

although this was found to be significant with respect to females only.

Numerous other largely unpublished and unvalidated tests are widely used to assess the training
and companionship potential of a puppy, however these are often poorly accessible, difficult to

apply and not standardised, as they are often based on subjective values (Beaudet ef al., 1994).

In a study of puppy behaviour at seven weeks encompassing nine test components and six
subjective measures of behaviour (Hoffmann ef al., 1995), test-retest correlations were found to be
reliable when duplicate testing occurred within a very short period of time (from 30 minutes to two
days). Examination of the results by factor analysis revealed two factors: the first relating to
activity, playfulness, curiosity and confidence; the second factor related to a tendency to stay with
the person and responsiveness. From these results it was concluded that the second factor revealed
a tendency for human interaction whereas the first indicated a preference for environmental
interaction. Unfortunately at the time of writing, no results were available regarding subsequent

testing at 5 and 12 months of age, although this information is in the process of being evaluated.

1.5.2 Temperament testing of adult dogs

Having determined that behavioural testing of puppies reveals little if any association with
behaviour in adulthood, does measurement of behaviour at any age ever become predictive? Weiss
and Greenberg (1996) report the success of animals obtained from rescue centres (usually aged
between 8 months and 2 years) as assistance dogs (for use with various physical and mental
handicaps). Previously, only 50% of the dogs selected successfully completed tramning and became
assistance dogs. An eleven item selection test performed on a small sample of dogs obtained from
rescue centres revealed little correlation between an animal's performance in the selection test and
its ability to complete a retrieval task following training. Once again, the only predictable trait was
found to be fear/submission, all dogs displaying this behaviour in the selection tests also doing so in

the final task, whereas those that did not display fear/submission during selection did not display
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the behaviour later.

Weiss and Greenberg (1996) remark that the level of stress experienced in a rescue shelter
environment may be high. Stressors include high noise levels, an unusual environment, new food,
and many unfamiliar visitors. They anticipate that these stressors add to the difficulty of predicting
desirable and undesirable behaviours because the dogs are less likely to react in a "normal" manner

to some of the stimuli presented.

The high prevalence of "problem" behaviour in animals rehomed via rescue centres has already
been discussed. Many hypothetical reasons exist for the increased incidence of such behaviour, not
least of which is that the rescuing process itself acts as a trigger for the exhibition of abnormal
behaviour. That the process of kennelling is a stressful process is generally accepted, however
Hennessy et al. (1997) in a recently published study provide physiological evidence for the
disruptive effect of kennelling. It was found, by taking measures of cortisol in newly rescued dogs,
that the greatest effect exists in the first three days of kennelling. After this time, cortisol levels
gradually reduce until the lowest levels are found in dogs kennelled for more than 9 days. In a
comparison with house pets, the cortisol levels measured during the first three days of kennelling
were found to represent robust elevations from presumed baseline levels (although with
considerable individual variation). Interestingly, 20 minutes of human petting during these initial
few days had no effect on cortisol levels but the gender of the person interacting with the dog did;
female handlers inducing a greater reduction in cortisol than males. Similar findings were obtained
in an examination of avoidance reactions of domestic dogs to unfamiliar male and female humans
in a kennel setting (Lore & Eisenberg, 1986), females instigating higher levels of approach than
males. Interestingly, there appeared to be a difference in the sex of the dogs displaying a reluctance
to approach male testers, females approaching largely indiscriminately whereas male dogs tended to

approach female humans but not males.

The effect of group versus solitary housing in kennelled dogs has also been investigated with
respect to the effect on social behaviour. Both Hubrecht ef al. (1992) and Mertens and Unshelm
(1996) found that individually housed dogs displayed lower levels of activity, spent more time in
non-social interaction, and displayed higher levels of repetitive locomotory behaviour. In addition,
in a follow-up study of the satisfaction of the new owners of these rescue dogs revealed that those
taking on solitary housed animals experienced higher levels of problem behaviour (mainly

aggression and separation behaviour).
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Several studies have attempted to assess rescue dogs for the exhibition of behaviour whilst in the
kennels in an attempt to identify so-called problem behaviours. As in the puppy tests, many of these
assessments are unvalidated and are highly subjective. A comprehensive series of tests published by
Van der Borg et al. (1991) indicated a high level of predictability in the level of inappropriate
behaviour displayed by previously assessed dogs in the new home although for practical reasons,
this test was not widely adopted by rescue centres (approximately 90 minutes being required for
implementation of all test elements). A modified and restructured test was designed from the results
of this comprehensive assessment although so far no published data exist to indicate its efficacy as

a predictor of problem behaviour.

Returning of pets homed through rescue centres poses a considerable problem. RSPCA records
indicate that 23% of dogs taken to shelters are given up because they have displayed behaviours
perceived as problematic and intolerable by their owners. Of dogs found new homes by the
RSPCA, 19% are returned; the incidence of reported problem behaviour in these dogs rising to
68% (Ledger et al., 1995). Notably, successive owners of the same dog report different problems in
72% of cases suggesting that either symptoms differ according to variable environmental stimuli
including the relationship with the owner, or that people perceive acceptable and non-acceptable

behaviour differently.

In conclusion, it appears that fearfulness is the only reliable trait predictable from both puppy
testing and testing of adult dogs, this predictability increasing with age. This observation is likely to
stem from the relatively high heritability of fearfulness as previously discussed, although
environmental influences will inevitably modify the extent and context to which the behaviour is
displayed. The identification and prediction of problem behaviour particularly in rescue dogs

suggests that many behaviours are context dependant.
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1.6 Aims and objectives

The aims of this study are wide ranging and encompass several aspects of social separation
behaviour in the domestic dog. For this reason, the thesis is divided into three parts, each part
considering a different facet of separation behaviour, from indicators of incipient separation
behaviour in a longitudinal study of pet dogs in the home environment to the symptomatology of

clinically diagnosed problem cases.

I hypothesize that excessive separation behaviour is not necessarily associated with an over-
attached relationship between dog and owner but may have other causes, several of which might be
relevant i a particular case. The aim of the first study (Part I) was therefore to identify specific
behavioural types and possible underlying motivational states in a clinical population of dogs
exhibiting separation behaviour. Information was collected by means of a questionnaire issued to
several members of the Association of Pet Behaviour Counsellors and details of household
composition, household routines, behavioural symptoms and subjective measures of temperament,

mcluding degree of attachment, were recorded.

Part I1 describes the development and validation of an assessment of behaviour in kennelled rescue
dogs. Since it is known that inappropriate separation behaviour is prevalent in animals experiencing
one or more cycles of rehoming, it would be advantageous to all concemed if this behaviour could
be predicted prior to rehoming. I hypothesize that the behaviour of a dog whilst in a rescue kennel
can predict the probability of its exhibiting separation behaviour following rehoming. Specifically,
it should be possible for a handler to induce separation behaviour in a dog by first initiating an
affiliative interaction and then abruptly leaving it alone, and that separation behaviour under these
circumstances should predict separation behaviour in the home environment. Since there are no
validated assessments of separation behaviour in operation, this study aimed to develop such a test
capable of full practical implementation in a busy rescue centre. Interview of owners adopting
previously assessed animals served to evaluate the predictive value of the test as an assessment of
potential problem behaviour. Background information collected from the owners of dogs exhibiting
separation behaviour and those experiencing "normal" behaviour during separation permitted

comparisons of the two populations and facilitated the identification of any behavioural triggers.

Previous studies and much anecdotal evidence suggest that the onset of separation behaviour

problems peaks between 6 and 18 months of age. | hypothesize that differences in social experience
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during the socialisation and juvenile periods predispose some dogs more than others to exhibit
separation behaviour. The aim of the final part of this thesis was to undertake a full exploration of
the changes occurring during the juvenile period, by considering the behavioural ontogeny of a
sample of domestic puppies, paying particular attention to the development of interspecific social
behaviour, social experience, and any incipient separation behaviours. The longitudinal study
described in Part III followed the behavioural development of a sample of owned dogs throughout
the socialisation and juvenile periods, utilising a series of standardised social situations and the
provision of factual information from household members. Particular attention was paid to the level
of socialisation and social referencing the puppies were receiving and to any pre-clinical indicators
of separation behaviour. Periodically throughout the study, interactions with familiar and
unfamiliar persons were recorded experimentally, and also the response of the puppy to a brief
period of absence from both, as potential measures of attachment. Preliminary assessment of puppy
behaviour at seven weeks of age permitted an examination of the predictability of behaviour

throughout development, particularly in relation to the dog's relative sociability and its response to

social isolation.
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CHAPTER 2

AN EXAMINATION OF THE SYMPTOMATOLOGY AND
ENVIRONMENTAL BACKGROUND OF CLINICALLY
DIAGNOSED SEPARATION CASES

2.1 Introduction

The wide range of symptoms displayed by dogs during social isolation is well documented
(Borchelt, 1983; Borchelt & Voith, 1982; Voith & Borchelt, 1985). As yet it has not been possible
to develop a theoretical framework for this diversity, although several suggestions have been put
forward. One of the most plausible hypotheses is that symptoms are, at least to some extent, breed-
specific: hence many are derived from a breed's behavioural repertoire. Symptoms that do not fall
within this repertoire may imply that the causes of the behaviour displayed by atypical individuals
are different to the others, i.e. there may exist a further, distinct syndrome. Furthermore, the
"personality" of the dog may influence the manifestation of symptoms, for example generally
nervous or submissive animals may be more inclined to display introvert behaviour such as self-
mutilation or perceptible physiological symptoms, whereas more confident animals might exhibit
extrovert behaviours such as chewing or general destruction (Fisher, 1991). It has also been
suggested that the emotional state of the animal is reflected in the nature of the behaviour exhibited.
It is not adequate to explain separation behaviour merely in terms of over-attachment; not all dogs
displaying behaviour indicative of a reaction to separation are over-attached, conversely not all
dogs that are over-attached show an obvious reaction to the absence of an attachment figure
(Overall, 1997). I hypothesize that excessive separation behaviour is not necessarily associated
with an over-attached relationship between dog and owner but may have other causes, several of

which might be relevant in a particular case.

The main aim of this study was to identify associations between the symptoms displayed and
thereby to generate distinct subgroups of symptoms. Subsequently, these associations could be
examined in relation to specific dog fypes, and with respect to independent variables such as the
age, sex and breed of individuals; the background of the dog in terms of its origin, housing and
homing history; current circumstances and routines within the household; and the general

temperament of the animal, including a subjective measure of attachment to one or more owners.
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Once a framework of relationships has been established, it may then be possible to interpret these
associations in terms of the diversity of symptoms displayed and to hypothesize on underlying
causative factors. In addition, this study also aimed to support or refute popular conceptions and

misconceptions regarding the background and “personality” of the typical separation case.

Details of symptoms were gathered by means of a questionnaire rather than by direct observation,
thereby maximising the sample size of subjects and facilitating a full statistical analysis. Since it is
likely that many dogs display inappropriate behaviour during a brief period of social isolation
which can be attributed to conditions other than a reaction to social separation, e.g. puppy
chewing/teething or lack of mental/physical stimulation (Borchelt & Voith, 1982; Voith &
Borchelt, 1985), it is essential that the diagnosis made is correct. A decision was therefore taken to
use referrals of cases from professional behaviour counsellors to eliminate diagnostic inaccuracies

as far as possible.

The Association of Pet Behaviour Counsellors (APBC) is an organisation of professional behaviour
counsellors (of which there are currently 25 in the UK) with a variety of backgrounds who work
solely on referral by veterinary surgeons; the veterinarian's function being to exclude any physical
or physiological cause for the abnormal behaviour being displayed. The Association works within a

Constitution and its members agree to abide by a written Code of Conduct. The aims of the APBC

are as follows:

1. To establish and promote the practice of pet behaviour therapy as a recognised
profession

2. To be recognised as the official body that represents practising pet behaviour

counsellors

3 To maintain and ensure the highest professional standards of the practice of pet
behaviour therapy

4. To act as a forum for the exchange of ideas and information about pet behaviour and

offer advice and information to all interested parties in order to foster a greater
understanding of pet behaviour and hence improve the welfare of pets in general

5. The APBC strives to ensure that the highest professional standards are maintained by all
its members so that clients can be assured of effective, humane and appropriate advice at

a reasonable cost
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Each APBC member advises the dog owners in the presence of the animal either at one of the 83
clinics or at the client's own home. Counselling sessions consist of amassing a detailed history of
the animal mainly focussing on the dog's general behaviour as well as specific "problem" areas.
Whilst this interview is being conducted, the behaviourist has ample opportunity to observe the

dog's behaviour whilst in the presence of its owners and to assess their relationship with the dog.

Information was gathered from members of the Association of Pet Behaviour Counsellors
throughout the UK on the characteristics of separation problem cases via a specifically targeted
questionnaire. Each time a counsellor was referred a case which he or she suspected to have
separation related problems as a root cause, a request was made that they complete one of the
questionnaires supplied. The majority of the questions included would arise in the course of a
typical consultation; however, additional questions were incorporated as a means to identifying

genuine separation cases if any element of ambiguity existed.

2.2 Method

To facilitate a full statistical analysis, the majority of the questions within the questionnaire were
multiple category resopnse in preference to open ended responses. This also allowed for minimum
completion time on the part of the referring counsellor. The questionnaire itself (see Appendix A)
addressed both symptoms and putative causal factors commonly associated with dogs displaying
separation problems. Section 1 collected information regarding the dog's home environment. Since
the majority of cases referred to the APBC are pet dogs living in a house with one or more persons,
the questioné were constructed with this in mind. The second section concentrated on gathering
details of symptoms and the relevant history of the dog. Several of these, as previously stated, were
to assist in distinguishing the true cases from those which were a little more complex. The

responses to the following questions were critical from a diagnostic perspective:

Question 17  How long after the dog is left do the symptoms begin?

Question 23  Does the separation behaviour occur when people are present?

The first question was anticipated to expected a response of not more than half an hour if the case
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was to be classified as a separation problem. It is thought that most separation reactions begin
almost immediately the dog is left, in fact many begin to display distress behaviour prior to owner
departure (Borchelt, 1983). If symptoms commence after half an hour, it is possible that the dog is
lacking mental stimulation, or anticipating the return of its owner (Voith & Borchelt, 1985), or is
responding to disturbance by some extemal stimulus. Question 23 was again crucial for accurately
determining whether or not an animal was displaying a reaction to separation. If the dog displayed
the "separation behaviour" whilst in the presence of people, one should be hesitant about making a
positive diagnosis. Nevertheless, many dogs do display symptoms in response to a denial of access
to one or more persons. In such instances the owners are present but not actually in social contact
with the animal, such behaviour frequently occurring overnight and often at a lower intensity than

during complete social isolation (Borchelt, 1983).

Section 2 referred mainly to the dog's reaction to specific circumstances in an attempt to determine
the basic temperament of the dog and its level of dependency on its human companions. In addition,
several questions relating to the owners’ behaviour towards the dog were included; for example
how they behaved towards the dog whilst preparing to leave, how they greeted it on their retumn,
whether or not they punished it for displaying inappropriate behaviour and where they allowed it to

sleep.

The third and final section was for the counsellor's own assessment of the dog and incorporated an
analogue scale of subjective responses. Many of the questions throughout the questionnaire were
based on ideas and beliéfs which are widespread amongst dog trainers, behaviourists and
psychologists, many of which have never been validated by research. It was hoped therefore that
those participating in the study would not be influenced by such preconceptions but that each case

would be considered individually.

The first questionnaire was presented to APBC members in December of 1993. They were asked
for any comments regarding the wording of the questions, whether they felt any questions should be
excluded, or if any aspects had been neglected. The following February, each member was issued
with ten copies of the questionnaire. Unfortunately the rate of reply was extremely low, however
from the few which were returned it became clear that several modifications were required. The
document was altered accordingly and re-issued to all APBC members during the latter part of
1994. Information was subsequently gathered over a period of approximately 30 months.
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2.3 Results

2.3.0 Summary of statistical analysis

Initial statistical analysis concentrated on the validity of combining the objective and subjective
components of the questionnaire using Kruskal-Wallis one-way analysis of variance (ANOVA) and
chi-squared as the statistical tests. The relationships between the subjective responses to Section 3

were also examined using Spearman’s Rank Correlation Coefficient.

Analysis of behavioural symptoms displayed firstly concerned the relative association of specific
multiple symptoms (using chi-squared) followed by more complex multivariate statistics. Principal
factor analysis (followed by varimax-rotation) was used to investigate the complex
interrelationships between variables pertaining to the dog’s behaviour when left alone. Having
generated a number of factors, the effect of various independent variables (e.g, the age and sex of

the dog) were examined using one-way ANOVA’s and linear regression analysis.

Finally, in an attempt to identify any breed specific separation behaviours, hierarchical
agglomerative cluster analysis was performed on the varimax-rotated factor scores. This analysis

also facilitated the identification of distinct subgroups of symptoms within the sample.

2.3.1 Numbers and distribution of questionnaire returns

A total of 192 completed questionnaires was retumned. Although this sample size is adequate, the
distribution of APBC members actually returning information was rather disappointing. Despite
efforts to encourage more members to participate in the study, and their agreeing to do so, only

eight counsellors returned questionnaires, one member alone accounting for 43% of the replies (see

Table 2.1).
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Table 2.1 Distribution of questionnaire respondents
APBC n-lember - No. returns ] % returns
DA 83 43
EP 41 21
EM 22 11
AM 21 11
GB 9 5
AlS 8 4
CE 5 3
GG-P 3 2

Due to this bias in questionnaire returns, initial data analysis concentrated on the source of the
information gathered, i.e. the validity of combining data from such an uneven distribution.
Although the majority of the information collected was factual and might therefore be assumed to
be objective in nature, the final section of the questionnaire (Section 3) by definition required
subjective responses. It was therefore decided to examine these responses prior to investigating the
data set as a whole. Significant differences in the interpretation of behaviour by individual

counsellors would indicate that this final section should not be combined with the rest of the

questionnaire.

The data from each of the 192 questionnaires was first coded into spreadsheet format (Lotus 1-2-3
version 5.0). Responses were scored either as presence/absence measures (1/0), categories (10, 11,
12...), or on a scale of severity (0, 1, 2, 3...). The complete scoring system may be found in

Appendix A.

2.3.2 Analysis of subjective measures (Section 3)

It is a recognised concept amongst behaviour counsellors that there exists a separation "personality
type". In accordance with this, the measures relating to temperament (Section 3) were analysed to

see whether there were any associations between specific variables. Unless stated otherwise, all

statistical operations were performed via STATGRAPHICS version 5.0, STSC, 1988.
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Spearman Rank Correlation analysis was used on Questions 40, 41, 42, 43, 44 and 45 to
vestigate the existence of any relationships between the responses in the final set of subjective
questions. The questions concemed requested the counsellor's assessment of the dog's: level of
submission/dominance, level of fearfulness/confidence, how likely it is to react to stressful family
circumstances, whether it is over-attached to one or more persons, how attached the dog is to its

owner(s), and the overall severity of the presenting problem.

The majority of the variables were found to be correlated to some extent although none
significantly so (see Table 2.2). The highest level of correlation, although even this was very low,
was between those dogs which were most susceptible to stressful family circumstances and who
were strongly attached to their owner. Those dogs which showed an overattachment to more than
one person tended to show slightly negative correlations with most categories, i.e. much lower
intensities of these ratings in general. Figure 2.1 displays a diagrammatic representation of positive

variable associations.

Table 2.2 Correlation scores for seven subjective measures. Figures in bold have a
correlation value of > 0.3

Measures Submissive | Fearful | Susceptible | Over-attached | Over-attached | Attachment

to stress to more than to owner
one person

Fearful 0.284

Susceptible 0.367 0.340

to stress

Over- ' 0.113 0.105 0.066

attached

Over- -0.165 -0.001 -0.145

attached to

more than

one person

Attachment 0.317 0.023 0.447 0.382 -0.090

to owner

Severity 0.041 0.091 0.261 0.123 0.035 0.366
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Figure 2.1 Positive associations between subjective variables.

Severity of problem

!

Submissive <@~  Sysceptible to stress

Level of attachment

Overattached

A Kruskal-Wallis one way analysis of variance (due to the non-normal distribution of data) was
used to examine whether individual APBC members were completing the questionnaires uniformly
or whether significant differences existed between the responses given. Only those members
contributing more than 5% of questionnaire returns were used in this analysis. Each counsellor's
scores were compared for each of the final section questions which were on a scale of 1 to 5
(Questions 40, 41, 42, 44 and 45). For those questions generating a 1/0 response (subsections of

Question 43), cross-tabulations were used and corresponding chi-squared values generated.
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Table 2.3 Results of counsellor scores for each of the seven Section 3 measures,
significance levels for K-W one way ANOVA and cross-tabulations. Values
highlighted in bold are significant at the 5% level.

Measure Test Test statistic Probability

Submissive K-W 17.731 0.001
Fearful K-W 8.332 0.08

Susceptible to stress K-W 9.744 0.045
Attachment to owner K-W 21.445 <0.001
Severity of problem K-W 19.572 <0.001
Overattached Chi* (4 d.f) 41.648 <0.001
Overattached to more than one person | Chi® (4 d.f) 2.452 0.648

The responses given by individual counsellors to the set of questions requiring subjective
interpretation were generally significantly different, sometimes considerably so (7able 2.3). Two

potential hypotheses were therefore suggested to account for such variation in response:

1 The counsellors were utilising the scales differently in response to the subjective

questions, i.e. variation was at the counsellor level.

2 The dogs being referred to particular counsellors were in fact quite different, originating

from discrete populations, i.e. variation was at the subject level.

The latter hypothesis was investigated by referring back to the original data set and examining the
origin of the problem animals. It was expected that some APBC members would be referred
considerably more rescue dogs than others, a factor mainly dependant on clinic/rescue centre
locations. However, a cross-tabulation of APBC member versus origin (breeder/ rescue centre/

other) was non-significant (chi>=6.63, 8 d.f., p=0.058).

To investigate the effect of the origin of the dog further, five of the subjective measures were
analysed using Kruskal-Wallis one way ANOVA and the remaining two using cross-tabulations.
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Table 2.4 Effects of dog origin categories on scores obtained for Section 3 measures,
significance levels for K-W one way ANOVA and cross-tabulations. Values

highlighted in bold are significant at the 5% level.

Measure Test Test statistic _ Probability
Submissive K-W 15.266 <0.001
Fearful K-w 1.168 0.557
Susceptible to stress K-W 7.062 0.029
Attachment to owners K-W 2.951 0.229
Severity of problem K-w 1.745 0418
Overattached Chi* 2 d.f) 0.212 0.899
Overattached to more than one person Chi? 2 d.f) 1.236 0.539

It appeared that those dogs obtained from breeders (n=_84) were significantly less submissive than
those obtained from other sources (rescue, n=67; other, n=22). In addition, they were significantly
less likely to be affected by stressful family circumstances. None of the other variables was

significantly influenced by whether the dog had been obtained from a breeder, a rescue centre or

elsewhere.

In conclusion, analysis of the final part of the questionnaire, referring to subjective measures of
behavioural character, showed that the counsellors completing the questionnaires varied
significantly in their responses to the questions, apart from their assessment of over-attachment to
more than one person. This may have been due to differences in the interpretation of the dogs’
behaviour, however the specialisation of particular counsellors and the population demographics of
regionally practising APBC members may also have influenced the apparent high subjectivity of
responses. Furthermore, no independent data set was available from which to calculate correction
factors for each counsellor. This set of information was therefore not combined with the other

factual information supplied in the remaining majority of the questionnaire.
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2.3.3 General characteristics of the sample

The trends outlined hereafter refer only to modal values obtained from the sample of 192 dogs,

unless stated otherwise.

2.3.3.1 Symptoms displayed during separation

The median number of symptoms per individual was two. The median latency for the onset of
separation symptoms was a period of a few minutes. If the dog was destructive, the target of
destruction was likely to be entrances and exits. Many owners cited personal belongings as targets
of destruction (28% of those with destructive dogs), although frequently the target appeared to be
random. Some of the more commonly encountered targets of destruction were: wooden items,
carpets, sofas, furniture, room comers, the animal's bed, and bins. Most dogs had at least one
identifiable fear. Typically, the dog would not voluntarily stay in a room without company,
persistently followed one person, and reacted (usually by vocalising) to a denial of access to

human companions. The separation symptoms were never exhibited in the presence of people.

2.3.3.2 Household routine

Most dogs were left for two to four hours during the day and not at all in the evening, this routine
having been the same since the dog was first obtained. Symptoms were always displayed if the dog
was left out of this routine, e.g. for an occasional evening. In most instances, the dog in question
had not been trained to be left alone as a puppy. Many dogs were verbally scolded on the owners'

return.

During a period of separation, access to most areas of the house was restricted, probably as a result
of the inappropriate behaviour displayed during isolation. Overnight, almost half (47%) of dogs
were allowed to sleep in their owner’s bedroom. Most others were restricted to one or more areas of
the house, only 9% were permitted free run of the. In most instances, the dog’s sleeping place had

not been changed over the period of ownership.
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2.3.3.3 Individual temperament

Generally, the animals referred were extremely affectionate, given affection freely, and tended to

demand affection.

For responses requiring subjective measures (Section 3), APBC members considered the dogs to be
moderately submissive (median 3), moderately fearful (median 3), susceptible to stressful family
circumstances (median 4), overattached to one person (commonly a female), and highly attached to

the owners in general (median 4). Cases referred were relatively severe (median 4).

Most of these responses are in agreement with the generally accepted separation temperament
(Borchelt & Voith, 1982; McCrave, 1991); however given that Section 3 has proven to be highly

subjective, it would be inappropriate to interpret these results further.

2.3.4 Household composition

Of'the 192 dogs referred, all originated from different households, apart from ten littermate pairs (1
male entire German Shepherd pair aged 11 months, 1 female neutered GSDx pair aged 34 months,
1 female neutered/male neutered Labrador Retriever pair aged 6 years, 1 male entire Cocker
Spaniel pair aged 12 months, and 1 male entire/male neutered Border Terrier pair aged 4 years) and
two unrelated Boxers (male neutered aged 19 months/female neutered aged 28 months). Almost a

third of the sample (31%) lived in a house with at least one other dog.

The sample of cases was therefore derived from a total of 186 households. The number of
household members ranged from one to seven, with an average of 2.4 and standard deviation of
+1.1. The majority of households did not have any children, and only 43 contained any children at
all. Sixty-nine percent of households contained 2 adults or less, indeed many consisted of only one

adult, often no other pets and usually no children.
It therefore seems that the typical separation case referred to APBC counsellors is derived from a

household environment with few human members (median value 2), no children, no canine

companions and no other pets. This may be an artefact of APBC clientele, or it may suggest that a
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restricted number of social contacts' (both human but possibly more importantly canine) may

facilitate the development of problematical separation behaviour.

2.3.5 Analysis of symptoms displayed

2.3.5.1 Frequency of symptoms

The total numbers of animals displaying each symptom (either singly or as one of a number of
symptoms) can be found in 7able 2.5. Some of the more commonly encountered "other" behaviours
included: aggression shown towards owner during departure, self~mutilation, vomiting, excessive
salivation, pacing, panting, whirling (so-called Obsessive Compulsive Disorder), hyperventilation,
escaping from confinement, movement but non-destruction of belongings/objects. The exhibition of

separation behaviour in the car was encountered in only 51 of the 192 dogs.

Table 2.5 Frequency of individual symptoms displayed

Behaviour exhibited Number of individuals % of sample

Destructive 151 78.6
Bark 85 443
Howl 50 26.0
Elimination 48 25.0
Other 39 20.3

2.3.5.2 Analysis of multiple symptoms

Since the measure of severity as assessed by each APBC member had previously been shown to be
unreliable, a more objective measure of qualitative severity was calculated via Question 14,

totalling the number of distinct symptoms displayed. Initially the category "other" included the total

1

Although attempts were made to find comparative dat on household composition within the general dog
owning population, this information was not available for public use
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number of infrequent behaviours displayed which were not covered under the terms barking,
howling, destruction, or elimination. The maximum number of behaviours shown by any one
animal during a period of separation from the owner was six, with a median of two. No significant
difference was found to exist between the number of symptoms displayed and where the dog came
from (p=0.26, K-W ANOVA) however there was a difference in the number of symptoms
presented by each dog to individual counsellors (p=0.0014, K-W ANOVA). The latter appeared to
result from a difference in the scoring of "other" behaviours by counsellors, some simply noting
whether additional behaviours occurred or not, others detailing specific behaviours. For this reason

the other category was converted to a presence/absence measure (1/0) for all subsequent analysis.

2.3.5.3 Association of multiple symptoms
The actual frequency of symptoms displayed and their distribution amongst individuals is

illustrated in Figures 2.2 to 2.5. Axis label codings are: D destruction, B barking, H howling, E

elimination, O other.

Figure 2.2 Frequency distribution of animals exhibiting a single behavioural symptom
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Figure 2.3 Frequency distribution of animals displaying 2 behavioural symptoms

Frequency
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Figure 2.4 Frequency distribution of dogs displaying 3 behavioural symptoms
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Figure 2.5 Frequency distribution of dogs displaying 4 behavioural symptoms
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Three dogs exhibited all five categories of behaviour.
The co-occurrence of paired symptoms was investigated using cross-tabulations for all possible

pair combinations (Table 2.6).

Table 2.6 Levels of association between pairs of symptoms. Values highlighted in bold
are significant at the 5% level

Variable 1 Variable 2 ] Chi* (1 d.f) Probability

Bark Howl 12.94 <0.001
Bark Destructive 5.90 0.015
Bark | Elimination 0.18 0.675
Bark Other 0.009 0.924
Howl Destructive 6.44 0.011
Howl Elimination 0.04 0.849
Howl Other 0.56 0.451
Destructive Elimination 1.25 0.263
Destructive Other 0.33 0.561
Elimmation Other 3.10 0.078

A significant association was found between the incidence of barking and howling, barking and
destruction, and howling and destruction. None of the other seven pairs were sufficiently related,
although elimination and other behaviours were found to be loosely associated (p=0.078). Only
barking and howling were positively associated; both barking and destruction, and howling and
destruction were negatively associated, i.e., the symptoms were displayed together less often than
would be expected by chance. Since the barking and howling behaviours appeared to be so
intrinsically linked, a decision was made to combine the two symptoms and use the composite
measure "vocalise" in subsequent analysis. A cross-tabulation of vocalise and destruction suggested
a relative scarcity of dogs displaying both vocal and destructive behaviour (chi-squared=10.58,
p=0.001), thereby justifying the combination of the barking and howling variables.
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The modified distribution of symptoms, combining barking and howling to introduce the composite
measure vocalise (V), is illustrated in Figures 2.6to 2.8.

Figure 2.6 Frequency distribution of animals exhibiting a single behavioural symptom
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Figure 2.7 Frequency distribution of animals displaying 2 behavioural symptoms
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Figure 2.8 Frequency distribution of dogs displaying 3 behavioural symptoms

Frequency

Three individuals displayed all four behavioural symptoms.

2.3.5.4 Multivariate statistical analysis of behaviours displayed during separation

Principal Components Analysis was carried out on 13 variables pertaining to the symptoms
displayed during separation. This mode of analysis looks for linear combinations of the variables to
explain most of the variability between cases, these linear combinations being known as principal
components or factors. Each principal component has a numerical value called an eigenvalue
associated with it. The eigenvalue is a measure of the explained variance per component, larger
eigenvalues indicating components that are of more importance in the overall data set. Generally
only components that have eigenvalues greater than 1.0 (equivalent to a single item on the
questionnaire) may be assumed to be meaningful. The variables entered for analysis were obtained
from questions numbered: 14, the symptoms displayed when the animal is left alone (4 measures -
vocalisation, destruction, elimination, other); number 15, how long after the dog was obtained
did symptoms begin (sympcomm); 17, how long after the dog is left do symptoms commence
(latency); 20, whether or not the behaviour occurs if the dog is left out of normal routine
(leftunexp); 28, whether or not the dog has any fears (fears); 33, whether the dog stays in a room
voluntarily (roomvol); 34, does the dog follow the owners from room to room (follow); 36, the
dog's reaction to being denied access to the owners [3 measures - vocalising (voc),

scratching/digging at the door (scratch), waiting outside the door (waif)].
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Unfortunately due to considerable amounts of missing data, a full factor analysis could only be
performed on 142 of the original 192 dogs. All subsequent analyses utilising information generated

from this analysis therefore include these 142 individuals only.

Following the generation of principal components, a scree diagram, which plots eigenvalues

against components on a scatterplot, was constructed to give a clearer indication of the pattern of

variance (Figure 2.9).

Figure 2.9 Scree diagram of 13 variables entered into Principal Components Analysis.
Components above the solid line were retained for varimax rotation
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Initial Principal Components Analysis generated five factors with eigenvalues greater than 1.0.
Examination of scatterplots of factor weights (Figure 2.10) suggested that varimax rotation was
required to align the variables further; consequently five factors were retained for rotation along
with a sixth factor (eigenvalue 0.996), these 6 factors accounting for 66.4% of the total variance.
Varimax rotation (via factor analysis) correlates the groups of measurements further and should

ideally align each variable with one factor only. Subsequent scatterplots of varimax-rotated factor
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scores (Figure 2.11) illustrated a much clearer alignment of variables with factors.

Figure 2.10
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Figure 2.11  Scatterplot of varimax-rotated Factor 1 against varimax-rotated Factor 2

04 e T S— T T — ............... ...............

0.6 oo e VSRR NSO SO RO SISO SOOI

08 I T T

-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Factor 1

The measures representative of a factor were selected by taking the maximum value (irrespective of
sign) for each factor and halving this value; all variables with values exceeding this 50% threshold,
again irrespective of sign, were used for interpretation of a given factor. Table 4.5 shows the

variables comprising each factor along with each factor score.
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Table 2.7 Weightings for the original variables on the six varimax-rotated factors. Values
highlighted in bold are those variables used to interpret a given factor, i.e. those
accounting for 50% or more of each factor's maximum score.

Variable Factor 1 | Factor2 | Factor3 | Factor4 | FactorS | Factor 6
vocalise 0.527 -0.446
destructive 0.907
elimination 0.771

other 0.754

sympcomm -0.653

latency -0.728

leftunexp 0.667 0.408%

fears -0.759

roomvol 0.835

follow -0.862

voc 0.725

scratch 0.576

wait -0.882

* Although this value represented more than 50% of Factor 4's maximum value, it was excluded

from factor four since a higher value was obtained, and was therefore more appropriate to

inclusion, in Factor 3. 2

Details of individual variables and descriptive factor names are illustrated in Table 2.8. Since

ordering of factors is lost following varimax-rotation, hereafter letters are used to arbitrarily name

2 The signs attributed to a value generated via factor analysis, i.e. positive or negative, are
arbitrary. It is therefore acceptable to reverse the signs within a given factor provided
consistency is maintained, for ease of factor interpretation. Since many dogs exhibiting
separation problems display a tendency to follow persistently and show a reluctance to remain
alone in a room, it would therefore seem acceptable to reverse the signs of Factor 2. I have,
however chosen not to adopt this process of reversal, which would result in a factor pertaining
to dependency and over-attachment, since on further examination of associated variables and
canine characteristics relating to Factor 2, animals scoring highly on this factor appear to differ

from the typical "over-attached" separation type.
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factors in preference to numbers.

Table 2.8 Behavioural measures loaded positively on each of six varimax-rotated
principal factors with descriptive names. Descriptors of measures loaded
negatively have been reversed.

Factor Descriptive name Measures
A Immediate reaction to Vocalising when denied access to human contact
denial of access Scratching/digging at doorway when denied access
Not waiting at the door when denied access
B Independent, not Voluntarily remaining in a room without company
overly-attached Not following from room to room
C Vocal, non-fearful Vocalising during separation
Displaying separation behaviour when left unexpectedly
Absence of fears
D Eliminatory, highly Elimination during separation
stressed Exhibition of separation behaviour very soon after
acquirement
(Displaying separation behaviour when left
unexpectedly)
E Miscellaneous Exhibition of other separation behaviours
symptoms, immediate Rapid response to separation
reaction to separation
F Destructive, not vocal Destruction during separation
Absence of vocalisation during separation

The non-association of vocal and destructive symptoms was once again highlighted, presenting as a

single factor (Factor F) following varimax-rotation.

2.3.6 Analysis of independent variables/potential causative measures

Following the generation of six discrete factors, further analysis focussed on the effect of the

independent variables, together with possible causative measures, on the factor scores (dependent

variables). In the majority of cases, one-way ANOVAs were employed as the test statistic since

many of the variables under investigation were non-metric or were present as categories (e.g.,

nominal measures or 1/0 measures). If the variables were metric, or if many categories existed (for

example scaled measures), linear regression analysis was used in preference to ANOVA. This
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allowed the dependent variables (factor scores) to be expressed as a linear function of the

independent variables®.
2.3.6.1 Independent variables

The age and sex of the animals in relation to Factors A-F was examined using a one-way ANOVA

for each of the independent variables.

2.3.6.1.1 Age

The age of dogs presented with separation problems ranged from 3 months to 14 years. The full

distribution of ages is shown in Figure 2.12.

It was decided to categorise all subjects into three age groups (7able 2.9) rather than using actual

age in months.

Figure 2.12  Frequency distribution of the age of dog presented (entire sample of 192 dogs).
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Table 2.9 Categorisation of ages and sample numbers

| Category Age (months) Number %

ya (young adult) <25 67 475
a (adulf) 25-99 57 404
e (elderly) >100 17 12.1

A one-way ANOVA was used to look at the effect of age on each of the six factors. Significant
results were found only in relation to Factor D (eliminatory, highly stressed) (F=6.548, df=140,
p=0.002); on average the adult dogs generated the highest Factor scores, followed by the young
adults, and lastly elderly dogs. A result of p=0.07 which although just outside the significance level
of 5%, was obtained for Factor F (destructive, not vocal) (F=2.704, df=140). Young adults scored
much higher on Factor F, followed by the elderly dogs, and finally by the adults. None of the other

four factors were found to be significantly affected by the age of the dog.

1.3.6.1.2 Sex

The sample of 142 dogs consisted of 85 males (49 entire, 36 neutered) and 56 females (19 entire,

37 neutered).

Figure 2.13  Distribution of sexes within the sample

Male entire
Male neutered
Female neutered
Female entire
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No significant effect of sex/sexual status was found on any of the six Factors.
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2.3.6.1.3 Household members

Linear regression analyses were performed on each of the six factors for the number of adult
members and the number of children to see whether any relationship existed. No relationship was
found with any of the factors and the number of adults, however a positive linear relationship was
found to exist with the number of children in a household and Factors A (immediate reaction to a
denial of access) (t=1.987, df=140, p=0.049) and C (vocal, non-fearful) (t=2.812, df=140,
p=0.006). An additional regression analysis was performed excluding households without children,
which was significant for Factor C (t=2.413, df=26, p=0.024) but not for Factor A (t=0.783, df=
26, p=0.441).

As well as the linear regression analysis, a T-test (two sample analysis) comparing households with
children and those without was performed on the data for both Factor A and Factor C. Again a
significant result was generated with respect to Factor C (t=-2.115, df=26, p=0.036); the result for
Factor A was just outside the level of significance (t=-1.912, df=26, p=0.058). It therefore seems
that the presence of children significantly affects the exhibition of vocal, non-fearful symptoms and
that this relationship becomes stronger with increasing numbers of children. The dog's reaction to a
denial of access is also positively influenced by the presence of children; however this effect does

not increase with the number of children in the household.

2.3.6.2 Predisposing factors

Several potential predisposing factors were investigated for their influence on each of the six
factors. These measures all related to the dogs' past experiences as opposed to current

circumstances.

2.3.6.2.1 Age of the dog when obtained by current owner

A one-way ANOVA was used to examine the age category of the dog (young adult / adult / elderly)
in relation to the six factors. No significant results were obtained, although there was a loose

relationship with Factor D (F=2.204, df=140, p=0.058) (eliminatory, highly stressed), the older
dogs (those obtained at > 12 months) generally scoring higher.
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2.3.6.2.2 Where the dog was obtained from

The origin of the dog was split into three categories - breeder, rescue centre, or other. The latter
category encompassed a multitude of options, the majority being covered under the following: pet
shop, puppy farm, found straying, from family/friends. The distribution of the population is

illustrated in Figure 2.14.

Again a one-way ANOVA was performed on each of the six factors. The origin of the dog was
found to significantly influence Factors D (F=3.453, df=139, p=0.03) (eliminatory, highly stressed)
and F (F=3.857, df=139, p=0.02) (destructive, not vocal). Examination of the resulting table of
means indicated that in each case it was the rescue dogs which tended to have the highest scores.

Figure 2.14  Distribution of dog origin

Breeder 47.1%

Other 16.4%

Rescue 36.4% |

2.3.6.2.3 Number of previous homes
A linear regression analysis was to used to investigate whether the number of homes significantly

affected any of the six factors. Only one result proved to be significant at the 5% level, revealing a
positive association with Factor D, (t=2.551, df=104, p=0.012, (eliminatory, highly stressed).
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2.3.6.2.4 Rescue kennels

Linear regression was once again used to examine any relationship between the number of periods
of residence in rescue kennels against the symptoms displayed in the six factors. Two significant
positive associations were found - with Factor D (eliminatory, highly stressed) (t=2.675, p=0.008
and Factor F (destructive) (t=2.422, df=134, p=0.017).

2.3.6.2.5 Boarding kennels

An identical process was applied to the experience of and number of (e.g., frequent, occasional,
rare, never) visits to boarding kennels. No significant results were obtained although a loose

positive association was noted with Factor F (destructive) (t=1.737, df=108, p=0.085).

2.3.6.3 Current behaviour/routines

The remaining associations investigated were those relating to current circumstances and were

largely with respect to ongoing owner routines.

2.3.6.3.1 Duration of routine separation

Two significant results were generated using linear regression analysis. Factors C (vocal, non-
fearful) (t=-2.898, df=140, p=0.004) and E (miscellaneous symptoms, immediate reaction to
separation) (t=-3.358, df=140, p=0.001) were both negatively associated with the length of time
the dog was routinely left alone. In other words, animals scoring highly on these factors tended to

be left for very short periods of time only.
2.3.6.3.2 Where the animal is left

A one-way ANOVA was used to assess differences between where the animal was left and each of
the factors. The only notable difference occurred with Factor D (eliminatory, highly stressed)

(F=2.907, df=138, p=0.024); the dogs scoring high on this Factor were more likely to be restricted
to one area of the house when left and were least likely to be given free run of the house. Given the

nature of the symptoms displayed, it is probable that access was restricted as a result of the
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inappropriate behaviour.

2.3.6.3.3 Owner behaviour on departure

The owner's behaviour towards the dog on departure was categorised as: an intense goodbye, a
brief interaction, completely ignoring the dog, or inconsistent. Again one-way ANOVA was used as
a statistical measure of difference / variation, Factor A (immediate reaction to denial of access)
(F=0.049, df=140, p=0.049), showing the only significant relationship. Dogs whose owners
behaved inconsistently on departure scored highest on this factor; dogs whose owners behaved

intensely towards their pet on departure scored lowest.
2.3.6.3.4 Where the dog sleeps

No significant results were generated using a one-way ANOVA.

2.3.6.3.5 Measures relating to affection
One-way ANOVAs were performed on each of the following variables for each of the six factors:

1. The dog's level of affection (extremely affectionate, affectionate in general, affectionate
only towards specific people, not particularly affectionate, or not at all affectionate)

2. Whether or not the dog was given affection freely

3. Whether the dog demanded affection (frequently, sometimes or never)

Two significant results were obtained: Factor B (independent, not overly-attached dogs), showed a
relative lack of affection (F=3.924, df=140, p=0.01). Dogs scoring highly on Factor B were #not
likely to demand affection (F=9.089, df=141, p<0.001; they were least likely to score a maximum
4 for affection and most likely to score 2 (not particularly affectionate), 3 (affectionate only with

specific people) or 1 (not at all affectionate).
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2.3.6.4 Variables associated with the six factors

Independent variables significantly associated with high scores on each of the six factors are

displayed in Table 2.10.

In cases where more than one measure was found to be associated with a particular factor, an

analysis was performed on these measures to see whether they themselves were related. Pair-wise

cross-tabulations were employed to examine the existence of any relationships between the

independent variables. Those relationships which proved to be significant are outlined in Table
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Table 2.10 Summary of independent variables significantly associated with high scores on
each of the six factors (at p<0.05).
Factor Name Independent variables
A Immediate reaction to denial of Number of children in the household (one or
access more)
Inconsistent behaviour of owner on departure
B Independent Low level of affection
Absence of demanding affection
C Vocal, non-fearful Number of children in the household (one or
more)
Left for brief periods during the day
D Eliminatory, highly stressed Age category (adult)
Number of previous homes
Dogs originating from rescue centres
Number of stays in rescue centres
E Miscellaneous symptoms, Left for brief periods during the day
immediate reaction to separation
F Destructive, non-vocal Dogs originating from rescue centres
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Table 2.11 Significant (5% level) associations between measures

Measure 1 Measure 2 Chi*(df) | Probability

Age category Age obtained 36.08 (10) | <0.0001

Age obtained Residence in rescue 85.34 (15) | <0.0001
centres

Age obtained Dog's origin 80.41 (10) | <0.0001

Dog's origin Number of homes 67.81 (8) | <0.0001

Number of homes Residence in rescue 108.30 (8) | <0.0001
centres

Residence in rescue centres Dog's origin 159.60 (6) | <0.0001

Level of affection Demanding affection 70.99 (6) | <0.0001

Several of the measures can therefore be said to be intrinsically linked, most of these pertaining to a

rehoming via a rescue centre (Figure 2.15).

Figure 2.15  Association of independent variables.

Age category

;

Origin Age obtained
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Number of previous homes®@®= Residence in rescue centre

Level of affection<@ = Demanding affection
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The measures associated with Factors B and D require some modification to account for the
inherent relationships occurring between independent variables. Factor B (independent, not overly-
attached) may be said to be associated with an absence of overtly affectionate displays of
behaviour. Factor D (eliminatory, highly stressed) is apparently strongly associated with the
process of rescuing and the age of the dog, the latter also being indirectly linked to the rescue

process.

2.3.7 Breed incidence

Of'the 192 dogs in the original data set, 117 were pure-bred, 20 were first crosses (pure-bred/pure-
bred cross), 28 were pure-bred/mixed breed crosses and 26 were of indistinct breed (crosses)

(Figure 2.16).

Figure 2.16  Distribution of pure-breed/mixed breed dogs
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Within the pure-bred category, the dogs were split into groups according to the British Kennel Club
divisions (Figure 2.17). Gundogs and working dogs were heavily represented in the sample of dogs
referred for separation problems. This was also true for those categories of crosses which included

one or more pure-bred dogs (38 dogs were either German shepherd cross, Labrador cross or Border

collie cross).
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Figure 2.17  Numbers of pure-bred dogs in each of the Kennel Club breed groupings
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Although the variation in dog breeds was considerable, a total of 46 breeds being represented by
one or more individuals, several breeds appeared to be over-represented. Figures 2.18 and 2.19
display the specific breeds comprising the gundog and working dog categories. The otfer section in
each of the charts includes breeds for which there was only one member. For gundogs these breeds
were: Irish setter, German wire-haired pointer, flat-coat retriever and Hungarian vizla, and for the
working breeds: Alaskan malamute, Doberman, samoyed and Rhodesian ridgeback. Table 2.12
lists the ten most popular breeds in the UK pet dog population 1990 according to a nationally
conducted market research survey. From this, it may be surmised that the smaller dogs, particularly
the terriers, were particularly under-represented in the sample of separation cases; however, the

Weimeraner, Boxer and Bearded collie seem to be over-represented.
Unfortunately, the large spread of breeds did not permit the use of any specific statistical method.

In light of this, a cluster analysis (see page 2.35) was performed on the factor scores obtained for
each dog in attempt to identify any possible breed effects.

2.33



Table 2.12 Ten most popular dog breeds (UK 1990) with percentage incidence in the pet dog

population
Popularity Breed ] % incidence j
1. German shepherd 10.2
2. Labrador retriever 94
3, Yorkshire terrier 8.1
4. Jack Russell terrier 4.3
5. Springer spaniel 43
6. Cocker spaniel 3.1
7. Cavalier King Charles spaniel 3.0
8. West Highland white terrier 27
9, Border collie 2.6
10. Golden retriever 2.4

Figure 2.18  Breed distribution of pure-bred gundogs. Absolute numbers of each breed are
indicated within the relevant sector.
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Figure 2.19  Breed distribution of pure-bred working dogs. Absolute numbers of each breed are
- indicated within the relevant sector
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2.3.8 Cluster analysis

Cluster analysis is a classification system used to generate subgroups within a population based on
multiple measures on each member of that population. This analysis was used not only to determine
whether any specific breeds or breed types were displaying certain symptoms, but also to
investigate the possible existence of distinct subgroups of symptoms within the separation cases.
Since the symptoms displayed were the target of investigation, the six rotated factor scores
obtained for each dog were selected as the variables serving as the basis for the cluster analysis. As
only 142 of the original 192 cases had a complete set of factor values, only these dogs could be
used in the analysis. Although the individual breeds making up this restricted sample differed
slightly from the original 192, the breed composition remained remarkably similar.

The cluster analysis was performed on SPSS/PC version 5.0, 1992. It was not necessary to convert
variable values to z scores since the variables used were already in a standardised format (factor
scores). The distance measure (measures how far apart two individuals are) used was squared
Euclidean, which is the sum of the squared differences over all of the variables (Norusis, 1994).
The clusters were formed using agglomerative hierarchical cluster analysis. In agglomerative
hierarchical clustering, clusters are formed by grouping cases into larger and larger clusters until

all cases are members of a single cluster. The resulting dendrogram is shown in Figure 2.20.
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Figure 220  Dendrogram generated via agglomerative hierarchical cluster analysis. Red lines
indicate individual cluster divisions and figures in red the allocated cluster number.
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Dendrogram using Average Linkage (Between Groups)
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Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Visual inspection of the dendrogram suggested that there were ten more or less homogeneous
clusters, containing a range of 4 to 32 individual dogs. Each cluster was examined for similarities
existing between individuals with respect to independent variables, symptoms, potential causative

measures and current household routines. Descriptions of each cluster may be found in Table 2.13.

Although Section 3 of the questionnaire has already been shown to be highly subjective, hence its
exclusion from the factor analysis, some clusters revealed similarities in the response of the APBC
members to the items from Section 3. It was therefore felt that this apparent agreement between
members regarding certain aspects of the separation cases warranted further attention. These

variables have been retained within the appropriate cluster and marked with an asterisk.

The characteristics of each cluster were examined by calculating the means of the six factor scores
for all dogs in each cluster (Table 2.13), and these were used to generate general descriptions for

each cluster (Table 2.14).

Table 2.13 Mean factor scores for each cluster
Factor1 | Factor2 | Factor3 | Factor4 | FactorS | Factor 6
Cluster 1 -1.67 -0.77 -0.81 0.13 -0.07 0.54
Cluster 2 -1.43 -0.09 1.43 0.41 0.24 0.44
Cluster 3 0.57 -0.07 -0.10 1.73 -0.76 0.23
Cluster 4 0.46 -0.44 0.11 -0.70 0.12 -1.79
Cluster 5 0.55 -0.38 1.14 -0.52 0.01 0.39
Cluster 6 0.60 -0.66 -0.92 -0.28 0.01 0.49
Cluster 7 -0.05 1.54 -0.26 0.62 0.93 0.58
Cluster 8 -0.17 1.49 -0.39 -0.98 -1.13 0.26
Cluster9 ||  -0.25 0.50 -0.44 0.56 -0.43 -1.98
Cluster 10 -0.66 0.52 0.16 0.63 3.11 -0.45
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Table 2.14 Predominant features of clusters 1-10. Measures preceded by * are derived from Section 3 of the questionnaire. The "other features" within
this table have been derived from the six factors, the cluster analysis and the original questions. Abbreviations used: [, female; m, male; n,
neutered; e, entire; ya, young adult; a, adult.

Cluster | Subjects | Age | Sex | Breed Symptoms Other features
1 13 f(n) Working/gundog Destruction Fearful, *overattached (esp. to females), do not react
46% overtly to a denial of access. Tend to occur in households

with few members and no children. 77% sleep in the
owners bedroom. *Severe cases.

2 11 ya m(e) | Working /gundog/toy Destruction Not fearful, display symptoms when left unexpectedly, do
64% | 45% not react overtly to a denial of access. Highly affectionate
3 10 ya f Working/gundog/hound Destruction Fearful, display symptoms when left unexpectedly, react to
60% | 90% Elimination a denial of access. Symptoms commenced very soon after
acquirement. 50% rescue dogs.
4 9 e m(e) | Working/terrier/gundog Vocalisation All react to a denial of access.
33% | 67% Not destruction Symptoms commenced more than 6 months after
Not elimination acquirement.
*Qverattached.
5 32 m Gundog/working/cross Destruction Not fearful, destructive targeting of entrances/exits, display
73% Vocalisation symptoms when left unexpectedly, react to a denial of
m(e) access. Follow persistently.
40%
6 27 ya Working/gundog/cross/ Destruction Fearful, immediate reaction to separation, react to a denial
63% toy of access. Do not stay in a room voluntarily follow

persistently (usually one per