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In this study, the possibility of there being an association between how an owner perceives
his/her relationship to their dog and the way the dog experiences the relationship to its
owner was investigated using two well-established methods within the anthrozoology lit-
erature. Twenty dog-owner dyads participated in the Strange Situation Procedure (SSP),
Canine to evaluate the bond on the dog's part, and the Monash _Dog aner Relationship Sf:a]e
Human-animal relationship (MDORS) was used to investigate the strength of the relationship from the owner's view.
MDORS Six attachment variables were created based on changes in the dogs' behaviour when it
was with the owner vs. when it was with the stranger in the SSP. These were: changes
in exploration, passive behaviour, independent play, social play, physical contact and tail
wagging. The magnitude of these changes in the dogs’' behaviour was then tested for cor-
relations with the owners’ scores in the MDORS. Only two correlations were found and
both were with the MDORS subscale that measures “Dog-owner interaction”. They sug-
gested that owners who interact more frequently with their dog, have dogs showing more
proximity-seeking behaviour upon reunion (p=0.56, P=0.01, N=20) and less independent
play behaviour (p=-0.52, P=0.02, N=20). This might be a consequence of dogs being pos-
itively reinforced for close interaction by the owner, or these dogs may have developed an
attachment style similar to insecurely attached children. No correlation was found between
any of the six attachment variables in the SSP and the overall MDORS score, the MDORS
subscale “Perceived costs” and, more importantly, no correlation to “Perceived emotional
closeness”. In summary, there is no support from this study for the view that the strength
of the relationship an owner feels to his/her dog is mirrored in the strength of the bond of
the dog to its owner.
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1. Introduction relationship rely on questionnaire studies investigating

humans’ attitudes towards dogs or correlations between

There is an increasing interest in factors associated with
the quality of the dog-owner relationship and how rela-
tionships may vary between different dog-owner dyads
(e.g. Hart, 1995; Kotrschal et al., 2009; Topal et al., 1998:
Wedletal,2010). Most previous studies on the dog-owner
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the owner’s personality/attachment pattern and hisfher
affectional bond with the dog. Based on such question-
naires, the relationship has been described in several ways,
ranging from looking upon it like a master-slave relation-
ship, to considering the dog as part of the family or saying it
constitutes a child-parent bond (Barker and Barker, 1988:
Sable, 2013; Serpell, 1995). It has also been reported that
the presence of a pet dog may function as social support
during performance of a stressful task (Allen et al., 1991;
Beetz et al, 2011) and even as a substitute for human sup-
port and a source of comfort when emotionally distressed
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(Kurdek, 2009). Dogs are also suggested to act as social
facilitators, in that owners feel more confident to engage in
social interactions with other humans when accompanied
by their dog (Messent, 1985) or due to the fact that dogs
may attract other people to initiate a conversation with
the owner (Guéguen and Ciccotti, 2008). Other studies have
shown that owners provide a sense of security for their dogs
and act as a buffer against stress (Gicsi et al,, 2013) which
may be even stronger than that of the presence of a com-
panion dog (Tuber et al., 1996). These findings indicate a
strong emotional bond between dogs and humans and vice
versd.

Most owners live together with their pet dogs for a
long time, allowing the formation of a stable (long-term)
relationship. Human research has shown, that during the
formation and continuation of stable social relationships,
the behaviour of each individual in the dyad affects the
types (or expectations) of future interactions (Berscheid
and Peplau, 1983) as well as the quality of the relation-
ship (Hinde, 1976). In order to describe properties of a
relationship between two people however, it is important
to consider each individual's perception or experience of
the relationship, since these may differ between the two
individuals (Hinde et al., 2001). In dog-human literature,
effects of specific characteristics in the owner's personality
on the relationship with their dog have been studied. For
example, owners scoring high on a neuroticism scale report
that they are strongly attached to their dogs (Kotrschal
et al., 2009). There is also evidence indicating that dogs
are more socially attracted to owners who are more ‘neu-
rotic’ (Wedl et al., 2010), as shown by the level of approach
and proximity seeking behaviour by dogs in the so called
‘picture viewing test’. The test is performed in a novel
environment during which time the owner’s attention is
diverted to pictures on the walls while the dog's behaviour
is observed. More ‘neurotic’ owners also seem to use more
gestural and verbal commands while interacting with their
dogs (Kis et al., 2012). Interestingly, as in close human rela-
tionships (Monotoya et al., 2008), there is some evidence

Table 1

that the personality of dogs and their owners are similar
to each other, as perceived by the owner anyway (Turcsan
etal, 2012). To our knowledge however, characteristics of
both individuals within the same dyad have rarely been
measured in order to evaluate particular dog-owner rela-
tionships, excepting the work of Wedl etal. (2010). It seems
reasonable to assume that a dog belonging to an owner
who has a positive view of their relationship, which prob-
ably leads to a higher frequency of positive interactions,
also experiences a close relationship to its owner. There-
fore, this study aimed to investigate whether the owner's
perception of his/her relationship with the dog could be
reflected in the dog’s behaviour during an attachment test.

The Monash Dog Owner Relationship Scale (MDORS)is a
multi-dimensional questionnaire developed to specifically
investigate the dog-owner relationship from the owner's
point of view (Dwyer et al, 2006). The MDORS ques-
tionnaire consists of 28 questions, the answers of which
contribute to an evaluation of the relationship according
to three characteristics (subscales): dog-owner interaction
(subscale 1), perceived emotional closeness (subscale 2)
and perceived costs (subscale 3). The questionnaire has
been validated and tested for reliability, resulting in Cron-
bach's coefficient alphas of 0.67, 0.84 and 0.84 (N=1125)
for subscales 1-3 (for details see Dwyer, 2004). It has been
used in other studies investigating the dog-owner rela-
tionship with respect to, e.g. the occurrence of behavioural
problems (Bennett and Rohlf, 2007), endocrine responses
during interaction between owner and dog (Handlin et al.,
2012) and responsible dog management among owners
(Rohlf et al., 2010).

The Ainsworth's Strange Situation Procedure (ASSP)
was developed within human developmental psychol-
ogy to investigate attachment between toddlers and their
parents (Ainsworth and Bell, 1970). The test includes chal-
lenging events aimed to activate the attachment system, an
innate and adaptive motivational system that predisposes
infants to seek the proximity of their attachment figure
in times of distress (Bowlby, 1958). The balance between

Information about breed, sex and age (years) of the participating dogs, gender of their owners as well as the length of their relationship (in months),

Breed Sex Age (years) Owner’s gender Length of relationship (months)
Australian Kelpie Male 3.0 Woman 34
Belgian Malinois Male 25 Woman 29
Border Terrier Neutered male 6.0 Woman 69
Cane Corso Female 4.0 Woman 23
Cross bred Neutered female 25 Woman 12
Dalmatian Neutered male 7.0 Man 80
Dalmatian Female 25 Woman 26
German Shepherd Male 2.0 Man 21
German Shepherd Male 4.0 Woman 45
German Shepherd Male 4.5 Man 53
German Shepherd Female 4.5 Woman 52
German Shepherd Female 4.0 Woman 14
German Shepherd Male 4.5 Man 50
Labrador Retriever Male 45 Woman 54
Miniature Poodle Female 4.0 Woman 20
Miniature Schnauzer Female 40 Woman 14
Norwegian Lundehund Male 2.0 Woman 22
Petit Basset Griffon Vendéen Male 55 Woman 49
Tibetan Spaniel Male 5.0 Woman 58
Toy Poodle Female 8.5 Woman 100
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Fig. 1. Overview of the test area. The black lines represent the tape on the floor that divided the larger room (room 1) into five zones (1: near entrance
door, 2: neutral zone, 3 and 4: owner's zone and stranger's zone each containing a chair, 5: neutral zone containing three toys). The entrance door is at the
left hand side of the figure and there is a door between room 1 and room 2 shown to the right in the picture. Room 2 was empty and was available to the

dogs from episode 4.

comfort seeking by the toddler to their object of attachment
and other more independent behaviours such as explo-
ration (once comfort has been obtained) is measured in
the ASSP and different styles of attachment have been
defined according to the dynamics in these behaviours
(Ainsworth et al., 1978). Because the dog-owner relation-
ship is proposed to share some features of the child-parent
bond (Topal et al., 1998), modified versions of the ASSP,
generally referred to as the Strange Situation Procedure
(SSP), are increasingly being used to assess the affectional
bond between dogs and humans (e.g. Palestrini et al., 2005;
Palmer and Custance, 2008; Prato Previde et al., 2003:
Valsecchi et al, 2010). Compared to other types of tests
related to the dog-owner relationship (e.g. the ‘picture
viewing test’ in Wedl et al., 2010), the SSP not only meas-
ures the proximity-seeking behaviour of the dog, but also
includes aspects related to the sense of security the owner
might provide the dog, which is an essential part of attach-
ment theory (Bowlby, 1958). In this study, we used the SSP
to investigate the dog’s affectional bond to its owner as a
measure of the strength of the relationship from the dog's
point of view.

To investigate in detail the possibility of there being an
association between the owner's perception of his/her rela-
tionship to the dog and the level of attachment behaviours
expressed by the dog, two methods, frequently used sepa-
rately in previous studies, were applied to the dog-owner
dyads in this study: (1) the owners completed the MDORS
questionnaire allowing assessment of their perception of
their relationship with their dog and (2) dogs and owners
participated in the SSP in order to evaluate the dog’s
affectional bond to its owner. The results from these two
methods were then used to investigate possible corre-
lations between the dog's bond to its owner and the
owner's view of their relationship. The prediction is that
the stronger the relationship is perceived as being by the
owner, the more strongly bonded also the dog is to its
owner.

2. Material and methods
2.1. Subjects

Twenty dog-owner dyads, recruited by advertisement
and personal contacts, participated in the study (Table 1).
The mean age of the owners was 34.6 + 3.4 years (+SE),
ranging from 17 to 69 years old, and there were 16 women
and four men. The mean age of the dogs was 4.1 + 0.4 years
and there were 12 males and eight females. All dogs were
primarily kept as companion animals. The inclusion criteria
were that the dog was between 2 and 8 years old and had
been living together with the current owner for at least 6
months.

Before the study, dog owners were informed that the
experiment was about the relationship between dogs and
humans, but no specific details about the aim of the study
were given. The study was reviewed and approved by the
Swedish Ethical Committee on animal research in Upp-
sala, Sweden (Permit Number: C132/9) and by the Swedish
Board of Agriculture for the use of privately owned dogs in
research (Permit Number: 31-49977/09).

2.2. MDORS questionnaire

Before the SSP, the owner was asked to answer the
MDORS questionnaire (for details, see Dwyer et al., 2006),.
The questions had been translated into Swedish. Although
the questions were presented in a random order, they
contribute to three subscales: the first subscale includes
information about interactions between the dog and the
owner (e.g. '"How often do you hug your dog?'); the second
subscale deals with the emotional relationship with the dog
(e.g. 'Twish my dog and | never had to be apart’) and the last
subscale is about costs and efforts of owning and caring for
the dog (e.g. ‘My dog costs too much money’). The answers
insubscales 1 and 2 were labelled 1-5 (very seldom/totally
disagree - very often/strongly agree) and the answers in
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Table 2

Episode overview of the protocol used in the test where the dog (D), the owner (0) and a stranger (8) participated (for further details see Rehn et al., 2013).

T. Rehn et al. / Applied Animal Behaviour Science 150 (2014) 65-73

Episode Minute Present in the Main event in each episode

test area

1 1st-3rd D+0 O sits quietly in the chair (ignoring the dog).

2 4th-6th D+0+S S enters, sits quietly in chair for 1 min (ignoring the dog), starts a conversation with O for the
second min, then sits on floor and initiates play® with the dog using the toys during the last
min. Returns to chair after 45 s if dog does not want to play. O leaves the room unobtrusively
at the end of the episode.

3 7th-9th D+S S continues play/initiates play® again with the dog. Returns to chair after 45 s if dog does not
want to play. 20 s before end of episode, S opens the door to room 2 and then leaves via the
entrance door in room 1.

4 10th-12th D Dog is alone in test room, with access to room 2.

5 13th-15th D+0 O enters, waits 75, greets the dog for 105, then sits down and ignores the dog,

6 16th-18th D+S S enters, waits 75, greets the dog for 10, then sits down and ignores the dog. O leaves the

room when S stops greeting the dog.

* Before the test, the owner of the dog was shown the three toys and asked to ‘grade’ them according to what they believed would be most/least
interesting/fun to the dog. The toy the owner thought was the most interesting to the dog was always introduced first by the stranger (initiating play for
amaximum of 15s per toy) and as soon as the dog was engaged in play, that toy was used. If the dog lost interest at any time, another toy was used. This
gave a maximum time of 45 s (3 x 15 s) to initiate play with a dog that was not interested at all, or the dog could choose to play until the end of the episode

with one or more toys.

subscale 3 were labelled 5-1 (very seldom/disagree - very
often/strongly agree). The sum of scores from the total
MDORS as well as for all questions within each subscale was
calculated for the owner, where a high score represented a
‘strong’ bond in all subscales.

2.3. The Strange Situation Procedure (SSP)

Owners who participated in the SSP together with
their dog were introduced to the protocol of the test and
informed about how to behave before the experiment by a
test leader who was not taking part in the SSP. During the
actual test, owners were continuously guided by the female
experimenter acting as the stranger. It was always the same
person taking the role as the stranger and she had never
met the dog before the test. The stranger wore the same
clothes on all test occasions. The test leader was always
situated in a room adjacent to the test area, monitoring the
experiment.

2.4. Test area for the SSP

The test area comprised two relatively bare rooms sepa-
rated by adoor (Fig. 1). Room 1 was 17.1 m? and room 2 was
8.3m?. In the beginning of the test, the door between the
two rooms was closed. Room 1 was divided into five areas
using tape on the floor to facilitate monitoring of the dog’s
location during the test. The room included a water bowl,
two chairs (one was allocated for the owner and the other
one for the stranger, balanced between dyads throughout
the experiment) and three toys (a ball, a rope tug toy and a
squeaking toy).

One digital video camera: SONY Handycam® (HDR-
SR10E, Sony Corporation, Japan) and two wireless surveil-
lance cameras (Vivotek network camera PT3124, VIVOTEK
INC,, Taiwan) covered room 1. The test area was cleaned
and disinfected between tests.

2.5. Procedure

The test consisted of six episodes each lasting for
3min (Table 2). Reunion behaviour is suggested to be the
most important aspect to consider when assessing attach-
ment in toddlers (Ainsworth et al., 1978) and reunion
events outside the test procedure are used when evaluat-
ing attachment in older children (Main and Cassidy, 1988).
Therefore, we deliberately chose to use a similar protocol to
that used by Palmer and Custance (2008), where there was
a ‘pure’ reunion with the owner, i.e. the owner was the first
one to come back to the room following the episode where
the dog was completely alone. This is in contrast to some
of the other SSP protocols where it is the stranger who is
the first person to return after the dog has been alone.

2.6. Data collection

The videos were analyzed in real-time by two trained
observers recording a total of 13 behavioural variables
(Table 3), using instantaneous sampling every 5s and
one/zero sampling within the same time interval. These
were summarized as proportion of time per episode or
min, depending on the behaviour of interest and the type of
comparison. Greeting behaviour, which measured the ini-
tial reaction of the dog to a person’s return, was recorded
both quantitatively (duration of tail wagging and physical
contact) and qualitatively (scored 0-2 from no greeting to
intense greeting, adapted from Prato Previde et al., 2003).

2.7. Statistical analyses

Inter-observer agreement was analyzed using the
Attribute Agreement Analysis in Minitab® Statistical Soft-
ware (version 16.1.0, Copyright © 2010, Mintab Inc., USA)
by means of parallel coding of 10% of the total sample
(two video recorded tests). Inter-observer agreement was
always higher than 88% (measured for each behaviour vari-
able). All other analyses were performed in SAS® (version
9.2, Copyright © 2002-2010, SAS Institute Inc., Cary, NC,
USA).
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Table 3
Ethogram.
Behaviour Definition Sampling method
Exploration Motor activity directed towards the physical aspects of the environment; the dog is Instantaneous (55)
sniffingflicking/manipulating something within the distance of 10 cm (nose-object)
Passive Sitting, lying or standing without engaging in play, exploration and without being Instantaneous (55s)
focused on the door, stranger or owner
Social play Motor activity directed towards a toy when interacting with a person Instantaneous (5s)
Independent play Motor activity directed towards a toy without any interactions with a person Instantaneous (55s)
Following Locomotion directed against/behind/in the same direction as a person® who is also in 1/0 sampling (5s)

locomotion
Oriented to door
Oriented to person
Contact door

the muzzle
Contact person

Vocalization Barking, growling, howling and/or whining
Location Zone 1,2,3,4,5, orroom 2

Tail wagging Repetitive wagging movement of the tail
Greeting

Sitting, standing or lying and focused on the entrance door (>2s)
Sitting, standing or lying and focused on person® (>2s)
Scratching, jumping up against the door and/or physical contact with the door with

Physical contact with person,” initiated by the dog, regardless of visual orientation

Approaching, tail wagging, jumping and contact directed towards the entering person?

1/0 sampling (5s)
1/0 sampling (55)
1/0 sampling (5s)

1/0 sampling (5s)
1/0 sampling (5s)
Instantaneous (5s)
1/0 sampling (5s)
Score 0-2"

4 Person: either O (owner) or S (stranger).

b Greeting scores: 0=no approach, 1=the dog initiated approach, but showed mild greeting with minimal physical contact and low frequency of tail
wagging, 2 =the dog quickly approached the owner and showed intense greeting, physical contact by jumping up/leaning on the owner, possibly vocalizing

and strongly wagging its tail (adapted from Prato Previde et al.,, 2003).

Wilcoxon signed rank tests were used to explore
the dogs’ reactions during the SSP. The dogs’ behaviour
towards, or in the presence of, the owner and the stranger
was compared to each other to test whether the dogs used
their owner as a secure base and if they discriminated
between the owner and the stranger. The proportion of
time spent performing exploration and independent play
or in passive behaviour was compared between episode 5,
where the owner was present, and episode 6, where only
the stranger was present. The level of social play was com-
pared using data collected from the last minute of episode
2, when the owner was present, and the first minute of
episode 3, when only the stranger was present. Seeking the
proximity of the owner or the stranger was compared by
testing behaviour scores (oriented towards person, follow-
ing person, located in person’s zone and physical contact
with person) collected in episodes 1 and 5, where the
owner was present, with scores recorded in episodes 3 and
6 (stranger present). The proportion of time in physical
contact with person and tail wagging were compared by
testing the scores collected during reunion with the owner
in the first minute of episode 5 with those during reunion
with the stranger in the first minute of episode 6.

Six attachment variables were created based on differ-
ences in the dogs’ behaviour between episodes of the SSP
where the owner was either present (episodes 1, 2 and 5)
or not (episodes 3, 4 and 6). These were created using sim-
ilar comparisons as described above, but with the aim to
describe the magnitude of the change in behaviour of the
dog as the difference of the duration, measured as a propor-
tion of time, spent performing a particular behaviour in the
two situations. For example, the variable ‘change in explo-
ration’ was calculated by taking the difference between
the time a dog spent exploring when accompanied by its
owner and the time it spent exploring when the owner was
absent. In this particular case, the hypothesis was that the
stronger the bond to the owner, the more the dog would
explore when the owner was present (using the owner as a

secure base) compared to when the owner was absent; i.e. a
large, positive value for the ‘change in exploration’ variable.
Variable measures for ‘change in exploration’, ‘change in
independent play’ and ‘change in passive behaviour’ were
calculated for each dog based on data collected in episode 5
and episode 6. For ‘change in social play’, which was offered
to the dog only during the last minute of episode 2 and
the first minute of episode 3, differences in the duration of
play behaviour between these times were calculated. With
regards to the reunion behaviours, ‘change in physical con-
tact’ and ‘change in tail wagging’, variable measures were
based on differences during the first minute of episode 5,
when the owner returned, and the first minute of episode
6, when the stranger returned.

Each of the six attachment variables, as well as the
length of a dyad’s relationship (duration of ownership in
months), were correlated with the total MDORS score, as
well as the scores from each MDORS subscale, using Spear-
man’s rank-order correlation tests.

3. Results
3.1. Dogs’ relationship to their owners (S5P)

The results of the comparison of the dogs' behaviour
when it was together with the owner vs. when the owner
was absent and the dog was alone together with the
stranger, were similar to those that have been found pre-
viously (e.g. Palmer and Custance, 2008; Prato Previde
et al., 2003). The results from this study are summarized
in Table 4.

The distributions of the magnitude of changes in dog's
behaviour in those episodes when only the owner was
present vs. those episodes when the owner was absent but
where a stranger was together with the dog (attachment
variables) are presented in Fig. 2. These values were further
used for the correlation tests in Section 3.3,
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Table 4
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Summary of results from the dogs’ behaviour during the Strange Situation Procedure. Comparisons of the dogs’ behaviour were made between episodes
where the owner was present (episodes (Ep) 1, 2 and 5; min 6, 13) and where the stranger was present (episodes (Ep) 2, 3 and 6; min 7, 16). Results are
presented as mean proportion of time + SE.

Results

Behaviour Comparison
Secure-base effects Ep5 Ep6
Exploration 0.06 + 0.02 0.003 + 0.002
Passive 0.43 + 0.02 0.40 + 0.02
Independent play 0.22 + 0.08 0.11 + 0.06
Min 6 Min 7
Social play 0.60 + 0.08 041 + 0.10
Proximity-seeking Ep1+5 Ep3+6
Oriented to person 0.07 + 0.02 0.02 + 0.005
Contact person 0.07 + 0.02 0.03 + 0.01
Following person 0.01 £ 0.02 0.03 £ 0.03
Vocalization 0.09 + 0.03 0.23 + 0.06
Contact door 0.01 + 0.004 0.02 + 0.007
Location near door 0.08 + 0.02 0.34 + 0.06
Oriented to door 0.06 = 0.02 0.27 + 0.05
Greeting Min 13 Min 16
Greeting score 1.35 £ 0.11 0.85 = 0.11
Physical contact person 0.30 + 0.06 0.07 + 0.02
Tail wagging 0.72 + 0.05 0.42 + 0.07

S(N=20)=26, P=0.006
ns
S(N=20)=18, P=0.008

S(N=20)=46, P=0.03

S(N=20)=37.5, P=0.03
S(N=20)=40.5, P=0.08
S(N=20)=-69, P=0.004
S(N=20)=-56, P=0.006
S(N=20)=-19.5, P=0.02
S(N=20)=-78.5, P<0.001
S(N=20)=-72.5, P<0.001

S(N=20)=18, P=0.008
S{N=20)=59, P<0.001
S(N=20)=91.5, P<0.001

a) Changes in exploration

19
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Magnitude of change in behaviour when owner
present vs. absent

Magnitude of change in behaviour when owner
present vs. absent

Fig. 2. Distribution of the magnitude of changes (x-axis, proportion of time) when owner present vs. owner absent (A-values) in the dogs’ (y-axis) levels
of (a) exploratory behaviour (episode 5 vs. 6), (b) social play (min 6 vs. 7), (c) individual play (episode 5 vs. 6) and (d) passive behaviour (episode 5 vs. ).
The figure also presents changes in the dogs’ levels of (e) initiating physical contact with person (min 13 vs. 16) and (f) tail wagging (min 13 vs. 16) when

greeting the owner vs. the stranger (A-values).
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3.2. Owners’ relationship to their dogs (MDORS)

The scores achieved in the questionnaire were sum-
marized to a total MDORS score as well as separately for
each MDORS subscale for each dog owner. In our sam-
ple, the owners’ scored a total of between 93 and 122
points (109.7 +£1.7, mean = SE) for the total MDORS score,
out of a potential range from 28 to 140 points. In sub-
scale 1 (dog-owner interaction) the owners’ scores ranged
between 30 and 39 points (34.7 +0.6) out of a possible
range from 9 to 45 points. For subscale 2 (perceived emo-
tional closeness) the owners scored between 30 and 47
points (36.4 + 1.0) out of a range from 10 to 50 points. In
subscale 3 (perceived costs), the owners scored between 30
and 45 points (37.9 + 1.1) out of a range from 9 to 45 points.
The total MDORS score for each owner, as well as their
scores in each subscale were used for further correlation
tests in Section 3.3.

3.3. Correlations between SSP and MDORS

Since we did not observe a difference in the level of
passive behaviour according to which person was accom-
panying the dog within the SSP, possible correlations
between the variable ‘changes in passive behaviour’ and
MDORS results were never tested.

All results from the Spearman rank-order correlation
analyses are presented in Table 5. Only two significant cor-
relations were found, both involving MDORS subscale 1
(dog-owner interaction). The attachment variable ‘change
in independent play’ was negatively correlated with sub-
scale 1 and there was a positive correlation between
subscale 1 and the ‘change in physical contact’ with the
owner and with the stranger at reunion. There was no
significant correlation between the length of the dyad's
relationship (Table 1) and the MDORS.

4. Discussion

The characteristics of both the owner and the dog are
rarely combined when evaluating the quality of a partic-
ular dog-human relationship. Therefore, in this study we
wanted to test whether or not there were any associations
between how the owner perceived the relationship with
their dog and the strength of the dog’s bond to its owner.
Results showed that dogs who initiated more physical con-
tact with their owners upon reunion during the SSP had
owners who scored high in MDORS subscale 1, i.e. were
owners who interacted a lot with their dogs. Furthermore,
anegative correlation was found between changes in inde-
pendent play in the SSP and MDORS subscale 1, i.e. dogs
belonging to owners that interacted a lot with them on a
regular basis played less on their own. There was no corre-
lation to the overall MDORS, no correlation to the subscale
“Perceived cost” and, perhaps most importantly, we found
no correlations between the dog’s behaviour in the SSP test
and the MDORS subscale “Perceived emotional closeness”.
In summary, there is no support from this study for the
view that the strength of the relationship an owner feels to
his/her dog is mirrored in the strength of the relationship
of the dog to its owner.

The fact that owners who interact a lot with their dog
on a daily basis (playing, rewarding, and having physical
interactions, etc. with the dog) had dogs who initiated much
more physical contact upon reunion with their owner may
be explained by the previous experience of the dog, where
it has been rewarded by the owner for initiating physical
contact. Also, based on the items included in MDORS sub-
scale 1, these owners spend more time with their dog, e.g. in
front of the TV and when visiting friends. So the increased
physical contact at reunion may be merely a reflection of
a more owner-dependent dog who is not as used to being
left alone and hence reacts by showing increased comfort-
seeking behaviour during this challenging test situation.
This interpretation somewhat supports the results by Wed|
etal. (2010) who found a positive correlation between the
amount of time the owner spent with their dog and the
level of the dog’s social attraction to the owner.

The dogs who initiated a lot of physical contact with
their owners upon reunion also showed least difference in
play when in the presence of their owner vs. the stranger,
indicating that they did not use their owner as a secure
base from whom to move away and confidently engage
in more independent behaviour. One could speculate that
the behaviour pattern in our study reflects features of an
attachment style resembling the ‘clinging’ behaviour of
children with an insecure ambivalent attachment style (e.g.
Ainsworth et al., 1978; Main and Solomon, 1986). Note-
worthy though, was that none of the owners in this study
reported having a dog with behavioural problems related
to separation anxiety, so these patterns seem to be sub-
tle outcomes of their routine interactions. An alternative
explanation may be that these dogs are so well socialized
(as they are used to accompanying their owners) that they
did not change their independent play behaviour based on
whether or not the owner was present in the room. The lat-
ter would then resemble an insecure avoidant attachment
style.

The dogs in this study were mainly pure-bred, com-
ing from a specific region of Sweden and most owners
were women. As the participation was voluntary, there is
always the risk of attracting a specific type of dog owner,
which may also have biased the test population. These
facts, in addition to the rather limited number of subjects,
means that the results including the absence of other sig-
nificant correlations, should be interpreted cautiously. It
may be that a larger, more heterogeneous sample would
have revealed more aspects related to the dynamics in the
dog-owner relationship. Although the results of this study
do imply that these correlations, if they exist, are weak.
However, the approach used in this study raises a variety
of issues about quantifying the strength of the relationship
that are discussed in more detail below.

4.1. Using the SSP and MDORS as test tools

Several aspects of the dogs’ behaviour during the SSP
in this study were in agreement with attachment theory
and support findings in previous studies (e.g. Palmer and
Custance, 2008; Prato Previde et al., 2003; Topal et al,
1998). Dogs explored and played more in the presence
of their owner and they showed more proximity-seeking
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Table 5
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Summary of the results from the Spearman rank correlation tests between changes of the dog's behaviour in the Strange Situation Procedure (SSP) and
owner’s score in the Monash Dog Owner Relationship Scale (MDORS) total, subscale 1, subscale 2 and subscale 3 (spearman rho) (N=20).

Behavioural variable in SSP MDORS total MDORS subscale 1 MDORS subscale 2 MDORS subscale 3
Change in exploration -0.36 -0.08 -0.26 -0.14
Change in social play -0.24 0.05 0.07 -0.35
Change in independent play 0.08 ~0.52 0.35 0.02
Change in physical contact at reunion 0.24 0.56 0.16 -0.13
Change in tail wagging at reunion 0.36 0.27 0.30 0.23
Relationship length 0.20 0.08 0.07 0.10

' P<0.05.

behaviours and greeted their owner more intensively than
the stranger. These results indicate that the owner is a
unique person to the dog from whom it seeks comfort,
security and reassurance.

The approach used to assess the strength of the affec-
tional bond was based on assumptions within attachment
theory. It was first assumed that differences in the amount
of time spent performing key behaviours related to the
secure base effect (exploration, play and passive behaviour)
when the dog was with the owner compared to the
stranger was related to the strength of the affectional
bond. Although logical, this assumption might be wrong
since it encompasses behaviours which are influenced not
only by the quality of the bond, but also by dog person-
ality (e.g. Marinelli et al, 2007; Svartberg et al., 2005).
Another assumption was that differences in the amount
of proximity-seeking behaviour reflect the strength of the
bond. It seems reasonable to believe that these behaviours
are less affected by factors such as personality or training
of the dog and hence more related to an affectional bond.

As stated earlier, reunion behaviour has been suggested
to be the most relevant indicator of attachment levels
(Ainsworth et al., 1978; Marinelli et al., 2007; Topal et al.,
1998). This implies that more detailed observations of the
dogs’ greeting responses would serve as a reliable indi-
cator of the strength of the bond. One cannot however
exclude that the higher levels of physical contact initiated
by the dog upon reunion are merely a consequence of being
rewarded for this behaviour previously. Although it may
also be that rewarding the dog for close physical contact in
the past has enhanced the bond.

The SSP has been frequently used to evaluate the bond
between dogs and their owners, but the test has been crit-
icized regarding general procedural problems (Wed] et al.,
2010), but also more specific issues concerning possible
order effects (Fallani et al., 2006; Palestrini et al., 2005:
Palmer and Custance, 2008; Prato Previde et al., 2003).
An evaluation of the SSP, including the usual treatment
where dogs participated in the test with a familiar per-
son and a stranger, as well as a control treatment where
two strangers participated with the dogs, showed that
exploration decreased throughout the test procedure irre-
spective of whether there was a familiar person in the room
or a stranger who followed the same protocol as the famil-
iar person(Rehn et al., 2013).In this study however, the aim
was to look at differences in the magnitude of the change
in behaviour, where all dogs were subjected to the same
test set up, and to compare it with the owner's scores from
the relationship questionnaire. This makes the study less

sensitive to these specific problems. The SSF was originally
developed to investigate the behavioural responses of very
young children. Dogs differ in their background and their
training and management (such as being separated from
the owner in different contexts and environments) prob-
ably affects the results of the SSP to a large extent. At the
same time, there are no other well recognized tests that
assess the bond between animal and human, which left us
with few alternative methods to use in the current study.
Nevertheless, the limitations mentioned above might make
the procedure less sensitive to the strength of the bond and
so explain why few correlations were found in this study.

The behaviour of dogs during the SSP (related to
the reunion episodes with the owner and the stranger)
was only correlated to the owners’ score in MDORS
‘dog-owner interaction’ subscale. Although seemingly log-
icalto interpret, this subscale has the lowest reliability with
a Cronbach’s coefficient alpha at 0.67 (Dwyer, 2004; Dwyer
etal, 2006). The main reason for this is that answers in this
subscale may be influenced by the owner's lifestyle, e.g.
whether or not the owner owns a car (How often do you
take your dog in the car?) or how often he/she is visiting
friends (How often do you take your dog to visit people?).
Indeed how often the person is reunited with their dog
and the length of time they are separated on each occasion
will ultimately influence the type of reunion behaviour that
develops between the dog and its owner.

In this study, dogs were assessed based on their reac-
tion to an immediate stressor while owners were tested
using their perception of a situation, rather than putting
the owner in that situation and observing their reactions.
Thus we used an attitudinal approach to assess the owner's
bond while a behavioural test was used to evaluate the
dog’s bond. In the future, the reaction of both members
in the dyad during a challenging situation could serve as a
better measure of the strength of the relationship. In such
a situation though, it is difficult to entangle whether or
not social referencing influences the reactions, i.e. the fact
that the behaviour of the owner could affect how the dog
reacts, as has been shown to a frightening stimulus (Merola
et al., 2012). Furthermore, the MDORS is not based on
the specific criteria included in attachment theory (Dwyer
et al,, 2006), but only covers parts of it. In future studies, a
questionnaire-based evaluation of the owner should per-
haps be more closely linked to items related to attachment
theory, so that the same types of motivational systems are
investigated in both dyad members. There is clearly more
work needed to investigate both sides of the dog-owner
relationship.
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5. Conclusion

The findings in this study suggest that owners that inter-
act frequently with their dog on a regular basis have dogs
showing more proximity-seeking behaviour upon reunion
and less independent play behaviour. This might be a con-
sequence of being reinforced for close interaction by the
owner, or these dogs may have developed an attachment
style similar to insecurely attached children. Other than
this there was no evidence to support the view that because
a person has a strong emotional bond to their dog, their dog
is similarly attached to them, but these results should be
confirmed in a larger study.
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