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a b s t r a c t

Affiliation between individuals is socially adaptive as it helps to build and maintain bonds between group
members and is central to social cohesion. One of the main factors in creating and maintaining affiliation
is behavioral synchronization, particularly local synchrony which is defined as being at the same place as
other individuals, whatever the activity. In dogs, a very social species, it is known that individuals who
are more closely affiliated will exhibit more local synchrony that less affiliated individuals. In ethology,
significance of the phenomenon is still undervalued, even in studies specifically aiming to describe the
social organization within groups. We suggest that local synchrony could be very informative for sci-
entists to consider when observing groups of dogs interacting. The present study thus investigated
whether local synchrony could be a tool to measure the degree of affiliation existing between dogs. To do
so, a target dog surrounded by three different dogs (one affiliated with the target dog, and two unfa-
miliar) was observed during a walk. An observer, who was deliberately unaware of the identity of the
three dogs relative to the target dog, analyzed the target dog’s behavior toward the other dogs. Results
revealed that the target dog spent significantly more time associating with the affiliated dog. The target
dog was observed in the same area, as well as in close proximity to the affiliated dog, and the target dog
also initiated more closeness with its affiliated conspecific compared to the two unfamiliar dogs. It is
concluded that local synchrony is therefore an effective tool to evaluate affiliation between dogs.
Theoretical as well as practical implications are discussed.

� 2019 Elsevier Inc. All rights reserved.
Introduction

To remain stable, a group needs to have a strong, social cohesion
between individual group members; this depends on various fac-
tors attracting individuals toward each other and keeping them in a
coordinated social unit (Lehmann et al., 2007). Affiliation between
individuals is thus a key factor. Affiliative behaviors are defined as
behaviors that participate in maintaining proximity between in-
dividuals, and they are thus acknowledged as actively participating
in increasing social cohesion (Engel & Lamprecht, 1997; Gautrais
et al., 2007; Duranton & Gaunet, 2016). One of the main factors in
creating and maintaining affiliation is behavioral synchronization,
broadly defined as doing the same thing at the same place at the
same time as other individuals (Duranton & Gaunet, 2016). There
are three components of behavioral synchronization: temporal
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synchrony, when several individuals switch activities at the same
time; local synchrony, when several individuals are in the same
place at the same time; and finally, activity synchrony, when several
individuals are doing the same activities at the same time
(Duranton & Gaunet, 2016; Duranton et al., 2017a).

In mammals, the relationship between affiliation and synchro-
nization is well documented. Behavioral synchronization is indeed
known to increase with affiliation between individuals, for
example, in baboons (King & Cowlishaw, 2009), wild bottlenose
dolphins (Sakai et al., 2010), and orangutans (Ross et al., 2008). In
humans, synchronization between individuals has been intensively
studied too. Humans synchronize their behaviors in numerous daily
situations such as when sitting side by side in rocking chairs
(Richardson et al., 2007), walking together (van Ulzen et al., 2008),
or simply chatting together (Richardson et al., 2008). It is known
that the more the people are affiliated, the more they behave in
synchrony (Cheng & Chartrand, 2003; Lakin et al., 2003). In adults,
it is also observed the other way around: individuals reported to
prefer someone who synchronized with them (even if nonaware of
it), compared with those who are not synchronized (Chartrand &
Bargh, 1999). It has been recently evidenced that behavioral
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Table 1
Characteristics of the dogs who took part in the study

Dog’s name Race Age (years) Sex

Apple Mixed shepherd 5 Female
Arya Mixed shepherd 8 Female
Astra Groenendal 9 Female
Bambou Mixed shepherd 10 Male
Beedle Pyrenean shepherd 10 Male
Betty French bulldog 10 Female
Cachou French bulldog 10 Female
Drop Golden retriever 8 Male
Ebene Samoyede 6 Male
Eden Jack Russell 3 Female
Endy Bichon 8 Male
Ethology Jack Russell 3.5 Female
Fancy Yorkshire terrier 8 Female
Ficelle Border collie 6 Female
Flèche Border collie 9 Female
Foufie Border collie 9 Female
Gringo Tervueren shepherd 5 Male
Guizmo Boxer 6 Male
Happy Jack Russell 3 Female
Jodie Border terrier 5 Female
Le Pti Leonberger 7 Male
Léon Bernese mountain 7 Male
Lina Mixed shepherd 2.5 Female
Lola Bernese mountain 2 Female
Maika Akita inu 1.5 Female
Max Boxer 9 Male
Méo Australian shepherd 4 Male
Oréo Newfoundland 7 Male
Peanuts Mixed molossoid 6 Male
Pongo Dalmatian 10 Male
Prince Australian shepherd 9 Female
Romy Shih tsu 6 Female
Shinook Mixed shepherd 5.5 Female
Time Jack Russell 5 Female
Vanille Labrador 4 Female
Zelda Labrador 8 Female
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synchronization even occurs between species; when considering
humans and dogs, behavioral synchronization increases with affil-
iation between individuals from these two species (Duranton et al.,
2016, 2017a,b, 2018b,c).

One important aspect of behavioral synchronization is location
synchrony. Synchronization is strengthened when group members
are close to each other, for example, when they forage together at
specific locations (King & Cowlishaw, 2009). Moving together to the
same places prevents group members from becoming isolated from
each other, thus increasing their survival chances through a better
visual, chemical, or vocal communication (Braune et al., 2005;
Cortopassi & Bradbury, 2006; King & Cowlishaw, 2009). In addi-
tion, it is known that local synchrony increases with affiliation and
helps to foster bonds between groupmembers (Duranton & Gaunet,
2016). Thus, this primordial aspect of synchronization can be very
useful to consider when observing groups of individuals and the
way they interact together.

One species in which the importance of the local synchrony has
been described is dogs. It is known that behavioral synchronization
is “a basic part of social life in dogs” (Scott & Fuller, 1965), with a
special emphasis on local synchrony as to behave in a synchronous
way, dogsmaintain close contact with one another (Scott &McGray,
1967). The link between local synchrony and affiliation is also
described in dogs: (1) when they are still, affiliated dogs are often
observed resting close to each other (Scott & Fuller, 1965) and (2)
when they are moving, free-ranging dogs locally synchronize their
movements more with a leader toward whom they are affiliated
than with other groups members (Bonanni et al., 2010). In artificial
settings, the phenomenon of local synchrony has also been
observed at interspecific level: dogs exhibit more local synchrony
toward humans with whom they are affiliated to compared to
humans with whom they share a lower degree of affiliation
(Duranton & Gaunet, 2018).

Even if behavioral synchronization, and more precisely local
synchrony, of dogs with others (i.e., conspecifics or humans) is a
robust phenomenonnowwell documented andeasily identifiable by
observers (Duranton et al., 2018a), it has been little investigated in
natural contexts, and its overall value is still underevaluated in
ethology. Many studies have investigated the relationship between
dogs andhumans (Topál et al.,1998; Prato-Previde&Valsecchi, 2014;
Topál et al., 2015), or social organization among dogs of a group
(Bradshaw & Nott, 1995; Feddersen-Petersen, 2007; Cafazzo et al.,
2010) but rarely have they considered behavioral synchronization as
an indicator of affiliation between individuals.We propose that such
observations could add valuable information to better understand
the relationship between individuals and would therefore be rele-
vant to include in the studied variables when building sociograms in
dogs.We thus have investigated if observing the degree of behavioral
synchronization between dogs while they are interacting with each
other could enable ethologists to evaluate the degree of affiliation
betweendogs.We suggest that local synchronization canbeusedas a
tool to estimate affiliation between individuals.

Methods

Participants

Thirty-six dogs were recruited in Maisons-Laffitte, France (see
Annex Table 1 for more details). The dogs were between 1 and
10 years old (mean � standard error: 6.53 � 0.42 years). They all
regularly consulted a veterinarian and were up to date with their
vaccines and did not show any signs of aging (e.g., eye or joint
problems) that could have prevented them from walking, trotting,
or running. All selected dogs were used for meeting and interacting
with unfamiliar humans and dogs, and were described as friendly
with them (they werewilling to interact and did not show any signs
of stress in social situations with novel humans or dogs).

Ethical note

The study was conducted in accordance to the ASAB/ABS
Guidelines for the Use of Animals in Research, the legal re-
quirements of France (where it was carried out), and the institu-
tional guidelines of Ethodog. The dogs were neither physically nor
psychologically harmed in the course of the study. All the dogs were
free to move around within the testing area without any physical
constraints. After the test, each of the pet dogs returned to their
homes with their owners.

Procedure

Nine groups of 4 dogs were observed while walking together
(see Annex Table 2). All walks took place in the same area (see
Figure 1) to avoid any differences in behavior due to variations in
the landscape. All groups were composed of 2 dogs from the same
family (the target dog, D0, and his group mate D1), highly affiliated,
and 2 other dogs (D2 and D3) that were unfamiliar both to each
other and to the other dogs. All dogs were unleashed and were thus
free to move throughout the test area. The owners were instructed
not to talk to nor to interact with their dogs to ensure that they
were not modifying the dogs’ spontaneous behavior. In addition,
owners were instructed to walk very slowly to let the dogs move
and interact at their own rhythm. All walks lasted for 15 minutes
and followed the same trajectory through the testing area (the same
for all dogs, and no coming back, see details on Figure 1).



Table 2
Groups’ constitution

Group Number Dog’s name

1 D0 Le Pti
D1 Foufie
D2 Maika
D3 Guizmo

2 D0 Gringo
D1 Time
D2 Happy
D3 Méo

3 D0 Lola
D1 Max
D2 Flèche
D3 Apple

4 D0 Ethologie
D1 Beedle
D2 Oréo
D3 Ficelle

5 D0 Endy
D1 Lina
D2 Prince
D3 Zelda

6 D0 Shinook
D1 Eden
D2 Peanuts
D3 Vanille

7 D0 Arya
D1 Léon
D2 Pongo
D3 Romy

8 D0 Bambou
D1 Betty
D2 Astra
D3 Drop

9 D0 Jodie
D1 Cachou
D2 Ebène
D3 Fancy

Figure 1. Testing area. Open outside testing area, with green parts representing sub-
areas with grass and trees, and beige parts representing paths crossing the green parts.
(For interpretation of the references to color in this figure legend, the reader is referred
to the Web version of this article.)
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Behavioral analysis

Experimenter 1 recorded D0’s behaviors with a focal sampling
strategy during the whole walk. Observed variables were as fol-
lows: (1) close proximity: time spent by D0with one part of its body
less than 1 meter from D1, D2, and D3 (in seconds); (2) same area:
time spent by D0 within a circle of 5 meter radius from D1, D2, and
D3 (in seconds); and (3) initiation: when close proximity to a dog is
due to D0 initiating the movement, that is, getting in close prox-
imity with the other dog (in occurrences).

Experimenter 2 blind-coded the videos and experimenter 3 did
the blind reliability coding. Both of them did not know which dogs
were familiar or unfamiliar to each other and ignore the sex and age
of all dogs. Experimenter 1 provided only the names of each dogs to
experimenters 2 and 3 to ensure that experimenters 2 and 3 were
not aware of any information that could have let them know any-
thing about the dogs’ previous history. Dogs were not identified by
experimenter 1 as D0, D1, D2, and D3. After receiving the coding,
experimenter 1 was able to label the data by the correct dogs (D1,
D2, and D3), and it was on these data that statistics were performed.
The resulting Pearson correlation coefficients were good for all
variables (close proximity: 92% agreement, P < 0.001; same area:
90% agreement, P < 0.001; initiation: 98% agreement, P < 0.001).
Statistical analysis

A linear mixed-effects model (LMER) for dependent data was
used to test the influence of the dog (D1, D2, or D3) on D0’s close
proximity, same area, and initiation variables. Where needed, we
carried out post hoc comparisons with Holm-Bonferroni
corrections for multiple tests. Effect sizes (Cohen’s d) and 95%
confidence intervals (CIs) are provided.
Results

Close proximity

Dog D0 spent significantly more time in close proximity to dog
D1 (M ¼ 66.26 � 15.69 seconds, n ¼ 9) than to either dog D2
(M¼17.51�4.72 seconds, n¼ 9) or dog D3 (M¼17.6� 4.94 seconds,
n ¼ 9); LMER: overall effect: c2 ¼ 21.90, df ¼ 2, P < 0.001. Pairwise
post hoc comparisons yielded the following results: D1/D2: c2 ¼
11.63, df ¼ 1, P < 0.001 (significant after correction for multiple
tests), Cohen’s d ¼ 1.40, 95% CI [13.78-83.72]; D1/D3: c2 ¼ 10.99,
df ¼ 1, P < 0.001 (significant after correction for multiple tests),
Cohen’s d¼ 1.39, 95% CI [12.72,�84.60]; and D2/D3: c2¼ 0.00, df¼
1, P ¼ 0.98, Cohen’s d ¼ 0.00, 95% CI [�8.98 to 8.80]; see Figure 2A).
Same area

Dog D0 spent significantly more time in the same area as dog D1
(M ¼ 425.71 � 41.5 seconds, n ¼ 9) than to either dog D2 (M ¼
253.68 � 21.13 seconds, n ¼ 9) or dog D3 (M ¼ 248.46 �
37.66 seconds, n ¼ 9); LMER: overall effect: c2 ¼ 30.74, df ¼ 2, P <

0.001). Pairwise post hoc comparisons yielded the following re-
sults: D1/D2: c2 ¼ 21.24, df ¼ 1, P < 0.001 (significant after
correction for multiple tests), Cohen’s d ¼ 1.74, 95% CI [80.73-
263.30]; D1/D3: c2 ¼ 38.85, df ¼ 1, P < 0.001 (significant after
correction for multiple tests), Cohen’s d ¼ 1.49, 95% CI
[107.69, �246.79]; and D2/D3: c2 ¼ 0.01, df ¼ 1, P ¼ 0.91, Cohen’s
d ¼ 0.05, 95% CI [�97.65, 108.10]; see Figure 2B).
Initiation

Dog D0 initiated significantly more close proximity toward the
dog D1 (M ¼ 6.88 � 1.96, n ¼ 9) than to either dog D2 (M ¼ 1.55 �
0.47, n ¼ 9) or C3 (M ¼ 2.11 � 0.86 s, n ¼ 9); LMER: overall effect:
c2 ¼ 18.74, df¼ 2, P< 0.001. Pairwise post hoc comparisons yielded
the following results: D1/D2: c2 ¼ 14.96, df ¼ 1, P < 0.001 (signif-
icant after correction for multiple tests), Cohen’s d ¼ 1.40, 95% CI
[1.96-8.70]; D1/D3: c2 ¼ 8.34, df ¼ 1, P < 0.01 (significant after
correction for multiple tests), Cohen’s d ¼ 1.16, 95% CI (0.73-8.70);



Figure 2. Main results. ANOVAs, ***P < 0.001, still significant after correction for multiple tests.
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and D2/D3: c2 ¼ 0.36, df ¼ 1, P ¼ 0.54, Cohen’s d ¼ 0.26, 95% CI
(�2.83, 1.72); see Figure 2C.

Discussion

The present study showed that when observing a group of dogs
interacting together, local synchrony is a relevant tool to assess
affiliation between individuals. When allowed to move freely
through the testing area, dogs that were closely affiliated with each
other spent more time in close proximity to each other, spent more
time exploring the same areas together, and initiated more close-
ness between each other than with those who were less affiliated.

Such findings are in line with previous research supporting that
behavioral synchronization is linked to affiliation between dogs and
humans (Duranton & Gaunet, 2018) as well as between dogs
(Bonanni et al., 2010; Duranton & Gaunet, 2015). This is the first
time that local synchrony is validated as a functional tool to assess
affiliation when observing interacting dogs. These findings indicate
that synchronization and thus affiliation can be used in observa-
tional studies in, for example, free-ranging dogs, to add valuable
data and help ethologists build sociograms based on affiliative be-
haviors between individuals (Bonanni et al., 2010; Bonanni &
Cafazzo, 2014).

It is important to note that one could have expected to observe
the opposite phenomenon. Dogs are considered as a neophilic
species, implying thatddespite any previous learningdthey are
attracted to new objects, new individuals, or new aspects of the
environment that they had never met before (Greenberg, 2003).
One could thus have expected that dogs would have spent more
time in proximity to and interacting more with unfamiliar dogs
compared to familiar ones, especially during walks. Various studies
have described “neophilia” in dogs: puppies aged between 3 to
5 weeks approach unfamiliar objects without any fear-related be-
haviors (Freedman et al., 1961; Pluijmakers et al., 2010), and adult
pet dogs prefer interacting with new toys compared to familiar
ones (Kaulfuss &Mills, 2008; Kniowski, 2012). It has been suggested
that dogs might be naturally predisposed toward neophilia when
there are no other cues to indicate the valence of an object
(Kniowski 2012). Comparative studies demonstrate that, when
raised similarly, dog puppies and adults are more willing to
approach new objects than wolf puppies and adults (Moretti et al.,
2015; Marshall-Pescini et al., 2017).

There are significant limitations to these statements: (1)
learning experiences can modify neophilia tendencies in dogs
(Pyari, 2016); (2) all the cited studies pertained to neophilia toward
unfamiliar objects, not toward unfamiliar conspecifics. When facing
an unfamiliar conspecific, dogs may have a left-sided bias of tail
wagging, which implies a role of the right hemisphere of the
anterior brain regions, linked with withdrawal processes (Quaranta
et al., 2007). Such aspects were not investigated here. Owners’ at-
titudes may have influenced the dog’s behavior through social
referencingdthe fact that the dog is looking at its owners’ reaction
toward a stimulus to synchronize its own reaction (Duranton et al.,
2016). The owners indeed received instructions that they could not
interact with the dogs during the walk: it is plausible that dogs
perceived such a behavior as a signal not to interact with the other
dogs, as it has been previously demonstrated that an absence of
reaction from the owners leads dogs to be less willing to approach
and interact with an unfamiliar stimulus (Duranton et al., 2016).

We suggest that such a strong local synchrony observed be-
tween affiliated partners is likely due to attachment bonds, even if
there are no specific data enabling us to support such a statement at
this time. An attachment bond is a close, emotional relationship
between two individuals (Bowlby, 1958). Dogs’ ability to form
attachment bonds with humans (more specifically their owners)
has been well studied during the last decades: dogs are considered
as being able to form attachment bonds with their owners (Prato-
Previde & Valsecchi 2014; Nagasawa et al., 2015; Udell &
Brubaker, 2016). Surprisingly, very little is known about intraspe-
cific attachment in dogs, as this field of research has been neglected
by ethologists. One preliminary study conducted on attachment
bonds between puppies and their mothers evidenced that puppies
exhibit attachment toward their mothers, and they consider them
as a secure base (Prato-Previde et al., 2009). When considering
adult-adult attachments between dogs, to our knowledge, only two
studies were conducted. One has shown that adult dogs exhibit
more attachment behaviors toward their mother than toward
another cohabitant dog (Mariti et al., 2017). The other study failed
to evidence clear attachment behaviors between dogs living in the
same household, although the authors highlighted that dogs were
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less stressed when they were in the presence of a cohabitant dog
(Mariti et al., 2014). These failures are surprising as, based on what
is known in mammals, dogs living together and spending a lot of
time together are likely to develop attachment bonds (Cairns,1966).
Two of the essential criteria needed to identify attachment are the
ability to discriminate between individuals, and the demonstration
of a special behavior shown toward the specific individual of
attachment (Bowlby, 1969). Dogs do have the ability to discriminate
between an unfamiliar and a cohabitant dog and behave differently
toward the cohabitant (i.e., they exhibit prosocial behaviors only
toward their cohabitant dog [Quervel-Chaumette et al., 2015]).
Thus, the ability to form attachment bonds between adult dogs
appears plausible. Because the more two individuals are synchro-
nized, the more they are affiliated (Duranton & Gaunet, 2018), we
suggest that, as a first step, investigation of the existence of
attachment bonds between pet dogs has to be done between
partners exhibiting high level of behavioral synchronization, to
ensure that they are strongly affiliated. We also think that the
present study could add a relevant tool to estimate the existence of
attachment between adult dogs and encourage further research to
incorporate observations of behavioral synchronization (with at
least local synchrony) as an indicator of affiliation, and maybe
attachment, between dogs.

Finally, our findings also have applied consequences for both pet
and shelter dogs. Pet dogs are captive animals that cannot choose
their living place nor the other dogs they live with. Dogs within the
same household may have conflicts leading to aggression and in-
juries (Sherman et al., 1996; van Kerkhove, 2004). We suggest that
using behavioral synchronization as a tool to identify the degree of
affiliation between dogs of the house could help to have a better
understanding of the social organization between them, to identify
the affinities between individuals, and thus to better manage them.
Behavioral synchronization, by helping identifying affiliation be-
tween group members could also be a useful tool to help managing
free-ranging dogs to improve the security of both humans and dogs
when relevant (Wright,1991; Ostanello et al., 2015). In addition, it is
relevant to know that dogs are capable of social learning through
interactions with conspecifics (Pongrácz et al., 2001; Kubinyi et al.,
2009), and more importantly that the similarity of behavior be-
tween interacting dogs is a precondition for social learning to occur
(Kubinyi et al., 2009). In other words, behavioral synchronization,
particularly local synchrony and affiliation, between cohabiting
dogs may be a useful tool to increase training efficiency. We suggest
using behavioral synchronization as a tool to estimate which dogs
are most likely to be involved in social learning together to improve
the efficiency of learning a new task for, for example, working dogs,
even from early ages (Slabbert & Rasa, 1997) or to reduce fear in a
dog through social facilitation, emotional contagion, or observa-
tional learning from a highly affiliated referent dog (Moretti et al.,
2015; Quervel-Chaumette et al., 2016). When considering shelter
dogs, it is known that behavioral synchronization of a dog with a
potential adopter increases the likelihood of adoption (Protopopova
&Wynne, 2014), but nothing is known about its role with the other
dogs of the house, if applicable. We propose that, during pre-
adoption visits, observing the degree of behavioral synchronization
between the dog and other dogs from the house of the potential
adopter could be a useful tool to evaluate the potential of a suc-
cessful adoption.
Acknowledgments

The author is grateful to the owners and their dogs for partici-
pating in the present research. Special thanks go toManon Corneille
for her help when video recording the tests, to Guillemine Gosset
for the video coding, to Marie Legain for the reliability coding, and
to Dr. Jessica Rock for her useful corrections and suggestions.

Ethical considerations

The study was conducted in accordance to the legal re-
quirements of the country for animal welfare, Rural Code Article
R214-17, and of the official French Legal Code of Animals (2018). The
study was observational and the dogs were neither physically nor
psychologically harmed in the course of the study. The dogs did not
undergo any physical intervention. The owners confirmed that they
were voluntarily participating in the study and knew that they
could stop at any time.

Conflict of interest

The author declares that there is no conflict of interest.

References

Bradshaw, J.W.S., Nott, H.M.R., 1995. Social and communication behaviour of com-
panion dogs. In: Serpell, J. (Ed.), The Domestic Dog: Its Evolution, Behaviour and
Interactions with People, Chapter 8. Cambridge University Press, Cambridge.

Braune, P., Schmidt, S., Zimmermann, E., 2005. Spacing and group coordination in a
nocturnal primate, the golden brown mouse lemur (Microcebus ravelobensis):
the role of olfactory and acoustic signals. Behav. Ecol. Sociobiol. 58 (6), 587e
596.

Bonanni, R., Cafazzo, S., Valsecchi, P., Natoli, E., 2010. Effect of affiliative and
agonistic relationships on leadership behaviour in free-ranging dogs. Anim.
Behav. 79, 981e991.

Bonanni, R., Cafazzo, S., 2014. The social organization of a population of free-ranging
dogs in a suburban area of Rome a reassessment of the effects of domestication
on dogs’ behaviour. In: Kaminski, J., Marshall-Pescini, S. (Eds.), 2014. The Social
Dog, Behavior and Cognition, Elsevier Inc., Chapter 3. Academic Press, an
imprint of Elsevier.

Bowlby, J., 1958. The nature of the child’s tie to his mother. Int. J. Psychanol. 39 (5),
350e373.

Bowlby, J., 1969. Attachment and loss, Vol. 1. Basic Books, New York.
Cairns, R.B., 1966. Attachment behavior of mammals. Psychol. Rev. 73 (5), 409e426.
Cafazzo, S., Valsecchi, P., Bonanni, R., Natoli, E., 2010. Dominance in relation to age,

sex, and competitive contexts in a group of free-ranging domestic dogs. Behav.
Ecol. 21, 443e455.

Chartrand, T.L., Bargh, J.A., 1999. The chameleon effect: The perceptionebehavior
link and social interaction. J. Pers. Soc. Psychol. 76 (6), 893e910.

Cheng, C.M., Chartrand, T.L., 2003. Self-monitoring without awareness: using
mimicry as a nonconscious affiliation strategy. J. Pers. Soc. Psychol. 85 (6), 1170e
1179.

Cortopassi, K.A., Bradbury, J.W., 2006. Contact call diversity in wild orange-fronted
parakeet pairs, Aratinga canicularis. Anim. Behav. 71 (5), 1141e1154.

Duranton, C., Gaunet, F., 2015. Canis sensitivus: affiliation and dogs’ sensitivity to
others’ behavior as the basis for synchronization with humans? J. Vet. Behav.:
Clin. Appl. Res. 10, 513e524.

Duranton, C., Gaunet, F., 2016. Behavioural synchronization from an ethological
perspective: overview of its adaptive value. Adap. Behav. 24 (3), 181e191.

Duranton, C., Bedossa, R., Gaunet, F., 2016. When facing an unfamiliar person, pet
dogs present social referencing based on their owners’ direction of movement
alone. Anim. Behav. 113, 147e156.

Duranton, C., Bedossa, T., Gaunet, F., 2017a. Interspecific behavioural synchroniza-
tion: dogs exhibit locomotor synchrony with humans. Sci. Rep. 7, 12384.

Duranton, C., Bedossa, T., Gaunet, F., 2017b. Do shelter dogs engage in social refer-
encing with their caregiver in an approach paradigm? An exploratory study.
Appl. Anim. Behav. Sci. 189, 57e65.

Duranton, C., Bedossa, T., Gaunet, F., 2018a. The perception of dogs’ behavioural
synchronisation with their owners depends partially on expertise in behaviour.
Appl. Anim. Behav. Sci. 199, 24e28.

Duranton, C., Bedossa, T., Gaunet, F., 2018b. Pet dogs synchronise their walking pace
with that of their owners in open outdoor areas. Anim. Cogn. 21 (2), 219e226.

Duranton, C., Bedossa, T., Gaunet, F., 2018c. Whenwalking in an outside area, shelter
dogs (Canis familiaris) synchronize activity with their caregivers, but do not
remain as close to them as do pet dogs. J. Comp. Psychol. https://doi.org/
10.1037/com0000171.

Duranton, C., Gaunet, F., 2018. Behavioural synchronization and affiliation: Dogs
exhibit human-like skills. Learn. Behav. 46, 364e373.

Engel, J., Lamprecht, J., 1997. Doing what everybody does? A procedure for inves-
tigating behavioural synchronization. J. Theor. Biol. 185, 255e262.

Feddersen-Petersen, D.U., 2007. Social behaviour of dogs and related canids. In:
Jensen, P. (Ed.), 2007. The Behavioural Biology of Dogs, Chapter 7. CAB Inter-
national, London, pp. 105e119.

http://refhub.elsevier.com/S1558-7878(19)30125-X/sref1
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref1
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref1
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref2
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref2
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref2
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref2
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref3
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref3
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref3
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref3
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref4
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref4
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref4
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref4
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref4
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref5
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref5
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref5
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref6
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref7
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref7
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref8
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref8
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref8
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref8
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref9
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref9
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref9
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref9
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref10
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref10
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref10
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref11
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref11
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref11
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref12
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref12
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref12
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref12
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref13
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref13
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref13
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref14
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref14
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref14
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref14
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref15
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref15
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref16
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref16
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref16
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref16
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref17
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref17
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref17
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref17
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref18
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref18
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref18
https://doi.org/10.1037/com0000171
https://doi.org/10.1037/com0000171
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref19
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref19
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref19
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref20
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref20
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref20
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref21
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref21
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref21
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref21


C. Duranton / Journal of Veterinary Behavior 36 (2020) 48e53 53
Freedman, D.G., King, J.A., Elliot, O., 1961. Critical period in the social development of
dogs. Science 133, 1016e1017.

Gautrais, J., Michelena, P., Sibbald, A., Bon, R., Deneubourg, J.-L., 2007. Allelomimetic
synchronization in Merino sheep. Anim. Behav. 74, 1443e1454.

Greenberg, R., 2003. The role of neophobia and neophilia in the development of
innovative behaviour of birds. In: Reader, S.M., Laland, K.N. (Eds.), Animal
Innovation. Oxford University Press, New York, NY, pp. 175e196.

Kaulfuss, P., Mills, D.S., 2008. Neophilia in domestic dogs and its implication for
studies in dog cognition. Anim. Cogn. 11, 553e556.

King, A.J., Cowlishaw, G., 2009. All together now: behavioural synchrony in baboons.
Anim. Behav. 78, 1381e1387.

Kniowski, L., 2012. Object neophilia in domestic purebred dogs. Liberty University,
Senior Honors Theses, 289.

Kubinyi, E., Pongrácz, P., Miklósi, Á., 2009. Dog as a model for studying con- and
heterospecific social learning. J. Vet. Behav.: Clin. Appl. Res. 4, 31e41.

Lakin, J.L., Jefferis, V.E., Cheng, C.M., Chartrand, T.L., 2003. The chameleon effect as
social glue: evidence for the evolutionary significance of nonconscious mimicry.
J. Nonverb. Behav. 27, 145e162.

Lehmann, J., Korstjens, A.H., Dunbar, R., 2007. Group size, grooming and social
cohesion in primates. Anim. Behav. 74, 1617e1629.

Mariti, C., Carlone, B., Ricci, E., Sighieri, C., Gazzano, A., 2014. Intraspecific attach-
ment in adult domestic dogs (Canis familiaris) : preliminary results. Appl. Anim.
Behav. Sci. 152, 64e72.

Mariti, C., Carlone, B., Votta, E., Ricci, E., Sighieri, C., Gazzano, A., 2017. Intraspecific
relationships in adult domestic dogs (Canis familiaris) living in the same
household: a comparison of the relationship with the mother and an unrelated
older female dog. Appl. Anim. Behav. Sci. 194, 62e66.

Marshall-Pescini, S., Virányi, Z., Kubinyi, E., Range, F., 2017. Motivational factors
underlying problem solving: comparing wolf and dogs’ puppies explorative and
neophobic behaviors at 5, 6, and 8 weeks of age. Front. Psychol. 8, 180.

Moretti, L., Hentrup, M., Kotrschal, K., Range, F., 2015. The influence of relationships
on neophobia and exploration in wolves and dogs. Anim. Behav. 107, 159e173.

Nagasawa, M., Mitsui, S., En, S., Ohtani, N., Ohta, M., Sakuma, Y., Onaka, T., Mogi, K.,
Kikusui, T., 2015. Oxytocin-gaze positive loop and the coevolution of human-
dog bonds. Science 348 (6232), 333e336.

Ostanello, F., Gherardi, A., Caprioli, A., La Placa, L., Passini, A., Prosperi, S., 2015.
Incidence of injuries caused by dogs and cats treated in emergency departments
in a major Italian city. Emerg. Med. J. 14 (2), 260e262.

Pongrácz, P., Miklósi, Á., Kubinyi, E., Gurobi, K., Topál, J., Csányi, V., 2001. Social
learning in dogs: the effect of a human demonstrator on the performance of
dogs in a detour task. Anim. Behav. 62, 1109e1117.

Prato-Previde, E., Valsecchi, P., 2014. The immaterial cord: the dog-human attach-
ment bond. In: Kaminski, J., Marshall- Pescini, S. (Eds.), The Social Dog,
Behaviour and Cognition. Elsevier. Academic Press, Elsevier, San Diego,
Waltham.

Prato-Previde, E., Ghirardelli, G., Marshall-Pescini, S., Valsecchi, P., 2009. Intraspecifc
attachment in domestic puppies (Canis familiaris). J. Vet. Behav.: Clin. Appl. Res.
4, 89e90.

Protopopova, A., Wynne, C.D.L., 2014. Adopter-dog interactions at the shelter: behav-
ioral and contextual predictors of adoption. Appl. Anim. Behav. Sci. 157, 109e116.
Pyari, M.S., 2016. Do free-ranging dogs have the tendency to hunt?. (Masters
Thesis). Indian Institute of Science Education and Research, Kolkata. http://
eprints.iiserkol.ac.in/id/eprint/400.

Pluijmakers, J.J.T.M., Appleby, D.L., Bradshaw, J.W.S., 2010. Exposure to video images
between 3 and 5 weeks of age decreases neophobia in domestic dogs. Appl.
Anim. Behav. Sci. 126, 51e58.

Quaranta, A., Siniscalchi, M., Vallortigara, G., 2007. Asymetric tail-wagging re-
sponses by dogs to different emotive stimuli. Curr. Biol. 17 (6), 199e210.

Quervel-Chaumette, M., Dale, R., Marshall-Pescini, S., Range, F., 2015. Familiarity
affects other-regarding preferences in pet dogs. Sci. Rep. 5, 18102.

Quervel-Chaumette, M., Faerber, V., Faragó, T., Marshall-Pescini, S., Range, F., 2016.
Investigating empathy like responding to conspecifics’ distress in pet dogs. PLoS
One 11 (4), e0152920.

Richardson, M.J., Marsh, K.L., Isenhower, R.W., Goodman, J.R.L., Schmidt, R.C., 2007.
Rocking together: dynamics of intentional and unintentional interpersonal co-
ordination. Hum. Mov. Sci. 26, 867e891.

Richardson, D.C., Dale, R., Shocley, K., 2008. Synchrony and swing in conversation:
coordination, temporal dynamics, and communication. In: Embodied Commu-
nication in Humans and Machines, Chapter 4. Oxford University Press, Oxford,
New York.

Ross, M.D., Zimmermann, E., Menzler, S., 2008. Rapid facial mimicry in orangutan
play. Biol. Lett. 4, 27e30.

Sakai, M., Morisaka, T., Kogi, K., Hishii, T., Kohshima, S., 2010. Fine-scale analysis of
synchronous breathing in wild Indo-Pacific bottlenose dolphins (Tursiops
aduncus). Behav. Processes. 83, 48e53.

Sherman, C.K., Reisner, I.R., Taliaferro, L.A., Houpt, K.A., 1996. Characteristics,
treatment, and outcome of 99 cases of aggression between dogs. Appl. Anim.
Behav. Sci. 47 (1e2), 91e108.

Scott, J.P., Fuller, J.L., 1965. Genetics and the Social Behavior of the Dog. The Uni-
versity of Chicago Press, Chicago and London.

Scott, J.P., McGray, C., 1967. Allelomimetic behavior in dogs: negative effects of
competition on social facilitation. J.Comp. Physiol. Psychol. 63, 316e319.

Slabbert, J.M., Rasa, O.A.E., 1997. Observational learning of an acquired maternal
behaviour pattern by working dogs pups: an alternative training method ? Appl.
Anim. Behav. Sci. 53 (4), 309e316.

Topál, J., Miklósi, Á., Csányi, V., Dóka, A., 1998. Attachment behavior in dogs (Canis
familiaris): a new application of Ainsworth’s (1969) strange situation test.
J. Comp. Psychol. 112 (3), 219e229.

Topál, J., Miklósi, Á., Csányi, V., 2015. Dog-human relationship affects problem
solving behavior in the dog. Anthrozoös 10, 214e224.

Udell, M.A.R., Brubaker, L., 2016. Are dogs social generalists? canine social
cognition, attachment, and the dog-human bond. Curr. Dir. Psychol. Sci. 25
(5), 327e333.

van Kerkhove, W., 2004. A fresh look at the wolf-pack theory of companion-animal
dog social behavior. J. Appl. Anim. Welf. Sci. 7 (4), 279e285.

van Ulzen, N.R., Lamoth, C.J.C., Daffertshofer, A., Semin, G.R., Beek, P.J., 2008. Char-
acteristics of instructed and uninstructed interpersonal coordination while
walking side-by-side. Neurosci. Lett. 432, 88e93.

Wright, J.C., 1991. Canine aggression toward people: bite scenarios and prevention.
Vet. Clin. North Am. Small Anim. Pract. 21 (2), 299e314.

http://refhub.elsevier.com/S1558-7878(19)30125-X/sref22
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref22
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref22
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref23
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref23
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref23
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref24
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref24
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref24
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref24
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref25
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref25
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref25
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref26
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref26
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref26
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref27
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref27
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref28
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref28
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref28
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref29
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref29
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref29
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref29
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref30
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref30
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref30
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref31
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref31
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref31
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref31
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref32
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref32
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref32
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref32
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref32
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref33
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref33
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref33
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref34
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref34
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref34
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref35
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref35
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref35
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref35
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref36
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref36
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref36
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref36
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref37
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref37
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref37
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref37
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref38
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref38
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref38
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref38
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref39
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref39
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref39
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref39
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref40
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref40
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref40
http://eprints.iiserkol.ac.in/id/eprint/400
http://eprints.iiserkol.ac.in/id/eprint/400
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref42
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref42
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref42
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref42
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref43
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref43
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref43
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref44
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref44
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref45
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref45
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref45
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref46
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref46
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref46
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref46
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref47
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref47
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref47
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref47
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref48
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref48
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref48
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref49
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref49
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref49
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref49
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref50
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref50
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref50
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref50
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref50
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref51
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref51
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref52
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref52
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref52
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref53
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref53
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref53
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref53
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref54
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref54
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref54
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref54
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref55
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref55
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref55
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref56
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref56
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref56
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref56
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref57
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref57
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref57
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref58
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref58
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref58
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref58
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref59
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref59
http://refhub.elsevier.com/S1558-7878(19)30125-X/sref59

	Local synchrony as a tool to estimate affiliation in dogs
	Introduction
	Methods
	Participants
	Ethical note
	Procedure
	Behavioral analysis
	Statistical analysis

	Results
	Close proximity
	Same area
	Initiation

	Discussion
	Acknowledgments
	Ethical considerations
	Conflict of interest
	References


