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Reports of variability in the social behavior of the domestic dog (Canis lupus familiaris) are common across populations,
breeds, and individuals. This has often been considered a challenge for characterizing the nature and origins of the
domestic dog’s social cognition. Here, we propose that this variability might be explained by social plasticity, a trait
that could contribute to the success of the domestic dog and facilitate the dog-human bond. Additional research
specifically aimed at investigating population and individual variation in canine social behavior, such as attachment-
style research, may provide important insight into domestic dogs’ biological success, as well as knowledge that could
benefit both dogs and humans in a wide range of applied settings.
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It has been well established that domestic dogs are capable
of forming strong bonds with humans. While this comes as
no surprise to dog owners worldwide, disagreement among
scientists about the origins and nature of the dog-human
bond has led to many critical questions about canine social
cognition (Udell, Dorey, & Wynne, 2010b). Canine research
spans many scientific disciplines. Therefore, challenges
associated with assimilating theoretical ideas across scien-
tific frameworks may be responsible for some of this intel-
lectual disagreement. However, there has also been a
substantial amount of variability in the data themselves,
making it difficult to draw broad generalizations about the
unique qualities of dogs’ social cognition (Bentosela,
Wynne, D’Orazio, Elgier, & Udell, 2016; Gacsi, Kara, Bele-
nyi, Topal, & Miklési, 2009; Udell, Hall, Morrison, Dorey, &
Wynne, 2013). In fact, the presence of robust individual
and population variability in dogs’ social behavior may be
one of the strongest points of agreement among canine
behavioral researchers. It seems pragmatic to consider the
possibility that variability in dogs’ social behavior, or
domestic dogs’ social plasticity, may contribute to their suc-
cess as a species and facilitate dog-human bonding.

In the current review, we provide evidence that dogs
may best be described as social generalists. The term
“generalist” is often applied to species that can thrive in

many different environments, typically as a by-product of
being able to eat a wide variety of foods and adopt dif-
ferent foraging strategies. Here, we will use the term
“social generalist” to mean a species that can thrive in
many different settings as a result of an ability to adapt to
a wide variety of social environments and adopt different
social strategies. Dogs are already known to be faculta-
tively social; the degree to which free-living dogs form
social groups with other dogs is dependent on environ-
mental conditions, including resource availability and
quality (Paul, Majumder, Nandi, & Bhadra, 2015). How-
ever, there is a need to better understand the substantial
variability in the kinds of relationships dogs form with
other individuals, including humans, when environmen-
tal conditions favor prolonged social relationships.
While the full diversity of dog social behavior may be
most evident when taking into account broad popula-
tions around the world, including feral, free-roaming,
shelter, and working populations, it is possible to identify
meaningful individual variability even within the single
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most studied subpopulation: pet domestic dogs. Like-
wise, it is possible to discuss social relationships with
respect to other dogs, humans, or any number of other
species (e.g., relationships between livestock-guarding
dogs and sheep). Here, we will focus on the social behav-
ior of pet dogs toward humans.

The aim of the current review is not to claim that dogs
are the only species with this level of social flexibility or
this social strategy. Rather, we propose that the long-
observed variability in dogs’ sociocognitive performances
may be an important feature of their social success
instead of a roadblock to understanding it.

Canine Social Cognition and
Responsiveness Toward Humans

Over the past two decades, much attention has been
given to reported differences between wolves and dogs
in social behavior and cognition (Kubinyi, Viranyi, & Miklosi,
2007; Miklési et al., 2003; Udell et al., 2010b). While early
reports hypothesized that dogs alone should have the
capacity to understand human pointing, gaze, and other
communicative actions, there is now ample evidence dem-
onstrating that human-reared wolves, dingoes, coyotes,
and foxes (as well as other nondomesticated species)
can respond to human social cues (Barrera, Jakovcevic,
Mustaca, & Bentosela, 2012; Smith & Litchfield, 2009;
Udell, Spencer, Dorey, & Wynne, 2012).

Importantly, reports that subpopulations of dogs
perform differently from one another on tests of social
cognition are becoming more common than reports of
dog-wolf differences, illustrating the importance of envi-
ronment, experience, breed, and individual differences in
the development of a dog’s social cognition. For exam-
ple, while many pet dogs excel at following a range of
human points to distant locations or containers to find a
reward, dogs living in shelters (Udell, Dorey, & Wynne,
2010a) and kennel-reared laboratory dogs (Lazarowski &
Dorman, 2015) often fail to follow a human’s point unless
additional training is provided. When presented with an
unsolvable task, dogs with agility training gaze longer at
their owners than do pets or search-and-rescue dogs
(Marshall-Pescini, Passalacqua, Barnard, Valsecchi, &
Prato-Previde, 2009). Highly trained obedience dogs
spend more time interacting with a testing apparatus and
appear to be better independent problem-solvers com-
pared to untrained pet dogs, which look at their owners
more (Marshall-Pescini, Valsecchi, Petak, Accorsi, &
Previde, 2008; Osthaus, Lea, & Slater, 2003). Dogs reared
in kennels from birth spend significantly less time gazing
at humans than do pets when confronted with an unsolv-
able task (ID’Aniello & Scandurra, 2016).

Even within pet populations, differences in respon-
siveness to human actions vary depending on a dog’s
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Fig. 1. Species, breed, and individual differences in point-following
performance demonstrated by Udell, Ewald, Dorey, and Wynne (2014).
Data points indicate the number of times (across 10 trials) that an indi-
vidual dog or wolf followed a human experimenter’s momentary distal
point to a container where the animal would receive a food reward.
The horizontal line represents performance at chance level. Dogs from
breeds selected for the maintenance or exaggeration of the first part
of the ancestral predatory motor sequence (orient, eye, stalk, chase),
Border Collies and Airedale Terriers, performed better on this human-
guided task than did those from a breed selected for inhibition of pred-
atory behavior, Anatolian Shepherds. Significant individual variability in
performance can also be seen within each breed.

morphology (size, muzzle shape, eye positioning; Helton
& Helton, 2010), testing environment (Udell, Dorey, &
Wynne, 2008), age (Dorey, Udell, & Wynne, 2010), and
gesture type (Udell etal., 2013). Breed selection for
different predatory-motor-pattern sequences has also
been associated with different levels of performance on
human-guided tasks (Udell, Ewald, Dorey, & Wynne,
2014); see Figure 1. Another study by Gacsi et al. (2009)
tested 180 pet dogs on their ability to follow a momen-
tary distal human point to a container concealing hidden
food over 20 trials. While on average, dogs performed
above chance level on the task, less than half of the dogs
tested followed the human point to the correct container
reliably. These studies provide evidence not only that
individual variability in performance on social tasks is
common in dogs, but also that few individual dogs
behave like the “average” dog.

Role of Domestication and Experience

While domestication does not predict absolute differ-
ences in the social intelligence of wild versus domesti-
cated canines, it may set the stage for greater flexibility in
social behavior. Domestication has been associated with
greater behavioral plasticity in many species, from song-
birds and farm animals to domestic dogs. This plasticity
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Fig. 2. Domestication and socialization as interacting evolutionary and developmental continuums. Individuals
can vary in their degree of socialization (e.g., in terms of the timing, quality, and quantity of prior interactions with
humans or other species) and in their degree of genetic domestication (e.g., in terms of number of generations or
strength of selection). This contributes to the variability in social behavior observed within and between each of

these broad categories.

has been attributed to developmental delays that result in
the extension and increased rate of juvenile-type behav-
ior into adulthood, or neoteny (Price, 1984). In dogs, this
includes prolonged gaze, extended greetings (Bentosela
et al.,, 2016; Nagasawa et al., 2015), and a tendency
toward hypersocial responses (Udell, 2015). Such devel-
opmental delays are also responsible for the extended
period of time during which initial socialization is possi-
ble for dogs, increasing the ease with which dogs can
bond to humans or other species compared to wild
canids (Udell et al., 2010b). For dogs, the sensitive period
for initial socialization starts around 3 weeks of age and
extends to 12 to 16 weeks of age. For wolves and other
wild canines, this window starts a few days after birth
and ends much earlier. If a wolf has not been socialized
to humans by 1 month of age, it is unlikely that a lasting
bond will be formed (Udell et al., 2010b). This affords
domestic dogs greater social plasticity, allowing for
greater diversification of social strategy compared with
wild canids, whose pups may have little chance under
natural conditions to encounter other species or social
environments outside of their den before the end of their
sensitive period for social development.

However, even for domestic dogs, prosocial behavior
toward humans still depends heavily on exposure during
the sensitive period of socialization. While an extended
window for socialization increases the likelihood that
dogs will form a bond with humans, it does not guaran-
tee it. The interaction between domestication and social-
ization best predicts the social phenotype an individual
will display as an adult (Coppinger & Coppinger, 2001,
Udell et al., 2010b; Fig. 2). In other words, domestication
does not give dogs new “social languages,” but it does
give them more time to learn them.

Dog-Human Attachment

From an ethological perspective, attachment has been
described as an affectionate tie between two individuals
that promotes a balance of proximity seeking and inde-
pendent activity/exploration. For species that require
care after birth, proximity and contact-seeking behavior
enhance the likelihood that the young of a species will
have access to warmth, protection, food, and other
resources provided by their caretakers early in life
(Bowlby, 1973). However, young animals also have to



330

Udell, Brubaker

Table 1. Behavioral Indicators and Predictors of Attachment Styles (Based on Schaffer & Emerson, 1964)

Attachment type

Behavioral indicators

Relationship predictors

Secure attachment

Preference for caretaker over stranger;
some distress when separated from
caretaker; is quickly calmed by caretaker’s
return (facilitating return to independent

Has received positive and consistent support
from attachment figure when encountering
new challenges/environments and in times
of stress

exploration and play: secure base effect)

Ambivalent/anxious attachment

Distress when separated from caretaker;
seeks comfort and prolonged contact
with caretaker after an absence, but slow

Has received mixed or inconsistent
availability and support from attachment
figure

to calm down or find comfort even after

caretaker returns
Avoidant attachment

Heavily self-reliant and independent;
withdraws from or avoids caretaker after

Has been ignored or dismissed by attachment
figure in times of stress

an absence and in times of stress

learn how to succeed as individuals within the broader
environment. Thus, another important role of the attach-
ment figure is to serve as a secure base, providing a
source of comfort and security that allows young to
investigate new territory and environmental features and,
ultimately, develop independence (Bowlby, 1973).

While there is evidence that dogs can form attachments
to humans (Topal, Mikl6ési, Csanyi, & Doka, 1998), this
attachment is not unique to the dog-human relationship.
There have been many scientific demonstrations of cross-
species attachments (Lorenz, 1952), as well as animal
attachments toward moving objects, puppets, and artifi-
cial mother figures made of wire and cloth (Harlow, 1958).
Furthermore, the simple presence of behavior associated
with attachment, including proximity seeking, separation
distress, and caretaker preference, does not provide suf-
ficient information to assess the quality of an individual
dog-human attachment relationship (Rehn, McGowan, &
Keeling, 2013). For example, while some minor distress
upon the departure of an attachment figure is normal,
Gaultier, Bonnafous, Bougrat, Lafont, and Pageat (2005)
reported that 56% of pet dogs living in the United States
exhibit behavior suggestive of separation anxiety disor-
der, which is characterized by fear, extreme distress, and
destructive behavior when separated from attachment fig-
ures. Hypersocial behavior in dogs has also been found to
interfere with independent problem-solving persistence
and ability (Udell, 2015). Therefore, the presence, quan-
tity, and quality of attachment behaviors are relevant
when evaluating the dog-human relationship.

Embracing Variation: Attachment
Styles
Attachment-style research, originally developed to evalu-

ate the quality of bonds between human children and
their mothers (Ainsworth & Bell, 1970), has recently been

adapted to explore different patterns of attachment
between dogs and humans. Although more than one
method for measuring attachment exists, many dog-
human attachment studies have utilized modified ver-
sions of the Strange Situation Test developed by Ainsworth
and Bell (1970). In the original test, infants would accom-
pany their mother to an unfamiliar room where they
were allowed to explore freely and play with a range of
available toys. Infants would then experience seven
3-minute episodes during which their response to the
presence, absence, and return of their mother and a
stranger were evaluated: (1) mother and infant are alone;
(2) mother, stranger, and infant are together; (3) mother
leaves stranger and infant alone; (4) mother returns,
stranger leaves; (5) mother leaves, infant is completely
alone; (6) stranger returns; and (7) mother returns,
stranger leaves. Different human infant attachment styles
are best predicted by caretaker behavior and home envi-
ronment (Schaffer & Emerson, 1964; Table 1). While chil-
dren often form a strong preference for one individual
during a brief period of development (typically between
7 and 12 months of age), the development of multiple
attachments by 18 months of age is considered the norm
(Schaffer & Emerson, 1964). Childhood attachment style
has also been used as a predictor of future outcomes,
including quality of future relationships, risk of depres-
sion, aggression, social competence, risk-taking, prob-
lem-solving, and motivation (Lynne, Shaver, & Collins,
1998; Ruiter, [Jzendoorn, & Wetenschappen, 1993).

The Strange Situation Test has been successfully
adapted for use with dog-owner pairs, beginning with
Topal, Miklosi, Csanyi, and Doka (1998). While the dog-
specific attachment-style methodology and analysis is
still evolving (see Rehn et al., 2013, for a discussion), this
demonstrated ability to detect reliable and distinct pat-
terns of dog-owner attachment is promising. Additional
evidence that dogs can form multiple and new
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attachments with distinct attachment styles, as well as the
identification of reliable predictors of differing social
responses, will likely be of critical importance to under-
standing social flexibility in dog-human relationships
(Gacsi, Topal, Miklosi, Déka, & Csanyi, 2001). Therefore,
more research is needed, especially with regard to canine
attachment-style classifications. Although Topal et al.
(1998) divided dogs into different categories of attach-
ment behavior along insecure-secure dimensions, use of
the attachment-style labels found in the human literature
has posed challenges, given that analysis of human
attachment styles has relied more heavily on behavior
during separation (alone) and reunion episodes than has
been the case in the dog literature (Rehn et al., 2013).
Different coding techniques, including holistic categori-
zation and bin scoring, have also been found to provide
more reliable attachment-style designations in humans
(Waters, 1978) than the duration measures typically used
in studies with dogs—an important consideration for the
future design and interpretation of dog attachment
research. A better understanding of dog-human attach-
ment styles may help inform fostering and adoption prac-
tices, the diagnosis or treatment of behavior problems,
and the determination of suitability for working roles,
and could even serve as an indicator of the effects that
major life events, environmental changes, or stressful
work environments have on established dog-human
bonds. It may also allow us to compare the human-
directed social behavior of pet dog populations in differ-
ent parts of the world and to evaluate possible cultural
influences on dog-human attachment, social behavior,
and cognition.

Conclusion: Dogs as Social Generalists

While prior studies have reported individual and popula-
tion variability in domestic dogs’ social behavior and cog-
nition, a greater focus on individual variability as a feature
of dogs’ success in human environments may yield new
insights into the origins and nature of the dog-human
relationship. Attachment research provides an important
model for how embracing findings of variability in the
dog-human relationship can enhance our knowledge
instead of obstructing it.

It has been proposed that in quickly evolving anthro-
pogenic (human-controlled) environments, generalist
species outperform specialists because of their superior
ability to quickly adapt and thrive (Clavel, Julliard, &
Devictor, 2011). Dogs may represent one important
example of this trend. However, future research should
also consider the potential costs of being a social gener-
alist. For example, while dogs quickly learn to respond to
communicative gestures and vocalizations of other
bonded species (Udell et al., 2010b), this may be associ-
ated with reduced precision in signaling to other dogs

(Goodwin, Bradshaw, & Wickens, 1997). Neoteny, includ-
ing the extended period for social development that con-
tributes to dogs’ social plasticity, may make dogs more
prone to separation anxiety (Gaultier etal., 2005).
Increased attentiveness to human social stimuli may
inhibit effective independent problem-solving behavior
(Udell, 2015). Interestingly, a similar pattern of behavior
has also been observed in grey parrots with intensive
human socialization (Pepperberg, 2004), further suggest-
ing that these trends may be strategy-specific instead of
species-specific.

Reported variation in the social behavior of owned
dogs toward humans, while significant, is just the tip of
the iceberg. Three-quarters of the world’s dogs are free-
living scavengers (Coppinger & Coppinger, 2001). At the
species level, dogs’ normal social behavior toward
humans varies dramatically—ranging from fearful and
aggressive (Ortolani, Vernooij, & Coppinger, 2009) to
securely bonded (Topal et al., 1998). Therefore, under-
standing socialization and domestication as interacting
continuums driving significant individual variability in
social behavior will be especially important to our future
understanding of the domestic dog.
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