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Simple Summary: Bans or restrictions on non-therapeutic tail docking of canine puppies are
becoming more widespread. Justifications for constraining this practice have usually referred
to hindrances to the tail contributing to unambiguous communication between different dogs,
the marked acute pain presumed to be experienced during the docking procedure itself,
the subsequent occurrence of chronic pain and heightened pain sensitivity, and other harmful
complications. The present re-examination of these matters led to the following conclusions: first,
the contribution the tail makes to canine communication has been seriously underestimated; second,
the capacity of puppies to consciously experience any pain at the early ages docking is usually
conducted has been markedly overestimated; third, the probability that docking causes significant
chronic pain and an ongoing heightened pain sensitivity is reaffirmed as high; and fourth, other
harmful effects are apparent, but their prevalence is not well documented. Nevertheless, it is
concluded that, overall, the life-long negative welfare impacts of tail docking in puppies, especially
impacts associated with impaired communication, as also the occurrence of chronic pain and
heightened pain sensitivity, still strongly justify banning or restricting docking unless it is undertaken
for therapeutic purposes.
Abstract: Laws, regulations and professional standards increasingly aim to ban or restrict
non-therapeutic tail docking in canine puppies. These constraints have usually been justified by
reference to loss of tail participation in communication between dogs, the acute pain presumed to be
caused during docking itself, subsequent experiences of chronic pain and heightened pain sensitivity,
and the occurrence of other complications. These areas are reconsidered here. First, a scientifically
robust examination of the dynamic functional foundations, sensory components and key features
of body language that are integral to canine communication shows that the role of the tail has been
greatly underestimated. More specifically, it shows that tail behaviour is so embedded in canine
communication that docking can markedly impede unambiguous interactions between different
dogs and between dogs and people. These interactions include the expression of wide ranges of
both negative and positive emotions, moods and intentions that are of daily significance for dog
welfare. Moreover, all docked dogs may experience these impediments throughout their lives, which
challenges assertions by opponents to such bans or restrictions that the tail is a dispensable appendage.
Second, and in contrast, a re-examination of the sensory capacities of canine puppies reveals that
they cannot consciously experience acute or chronic pain during at least the first week after birth,
which is when they are usually docked. The contrary view is based on questionable between-species
extrapolation of information about pain from neurologically mature newborns such as calves, lambs,
piglets and human infants, which certainly can consciously experience pain in response to injury, to
neurologically immature puppies which remain unconscious and therefore unable to experience pain
until about two weeks after birth. Third, underpinned by the incorrect conclusion that puppies are
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conscious at the usual docking age, it is argued here that the well-validated human emotional drive or
desire to care for and protect vulnerable young, leads observers to misread striking docking-induced
behaviour as indicating that the puppies consciously experience significant acute pain and distress.
Fourth, updated information reaffirms the conclusion that a significant proportion of dogs docked as
puppies will subsequently experience persistent and significant chronic pain and heightened pain
sensitivity. And fifth, other reported negative consequences of docking should also be considered
because, although their prevalence is unclear, when they do occur they would have significant
negative welfare impacts. It is argued that the present analysis strengthens the rationale for such bans
or restrictions on docking of puppies by clarifying which of several justifications previously used
are and are not scientifically supportable. In particular, it highlights the major roles the tail plays in
canine communication, as well as the lifetime handicaps to communication caused by docking. Thus,
it is concluded that non-therapeutic tail docking of puppies represents an unnecessary removal of a
necessary appendage and should therefore be banned or restricted.
Keywords: canine puppies; tail docking reassessment; tail-based communication; acute amputation
pain; “cuteness” misconceptions; welfare impacts; bans; laws; regulations; professional standards

1. Introduction
It may appear that the issue of non-therapeutic tail docking of canine puppies has already been
canvassed comprehensively and the matter well settled in favour of banning or restricting the practice.
This may especially be the case in light of the widespread and increasing adoption of laws, regulations
and professional standards that severely limit canine tail docking [1–14]. However, a reconsideration
of the stated harms of tail docking enumerated to support these constraints has drawn attention to
three main areas that merit further comment. First, the significance of the tail in canine communication
has generally been underestimated by advocates of a ban and therefore is more easily disregarded
by its opponents. This can be corrected by a scientifically supported understanding of the dynamic
foundations of successful behavioural interactions between dogs and their physical, biotic and social
environments. Second, and in contrast, the acute pain caused by tail docking of young puppies, which
are neurologically immature at birth, has been exaggerated by flawed extrapolation from pain-induced
responses in young that are neurologically mature at birth. This means that a ban based mainly on
the acute pain docking is said to cause is vulnerable to challenge on scientific grounds, a situation that
needs to be acknowledged and the rationale revised. Third, the genetically pre-programmed emotional
drive or desire of human beings to care for and protect vulnerable young, in particular their own
infants and the young of other familiar species, such as dogs, has generally been underestimated. This
validated emotional drive is positive in motivating the assiduous care that is usually directed towards
dependent newborn and young animals. At the same time, however, it may lead to subjectively
biased interpretation, for example, of behavioural responses to docking, which may contribute to
the formulation of scientifically unsupported conclusions. This recognition highlights a need to ensure
more circumspect reasoning.
The primary purpose of the present analysis is to strengthen, not undermine, the foundations of
bans or restrictions on non-therapeutic tail docking of puppies by clarifying which of several arguments
used are, and are not scientifically supportable. The paper begins with a detailed re-evaluation
of the significance of the tail in canine communication, emphasising the coherent integration of
form, function, behaviour and experiential capacities of the dog functioning as a whole biological
entity. The question of the acute pain presumed to be caused by tail docking is then revisited, taking
into consideration recent fuller understanding about when consciousness first appears in canine
puppies. After that the strong human drive or desire to nurture vulnerable young and its potential
impacts on the interpretation of observed docking-related behaviours are considered. Finally, various
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implications of the preceding evaluation are drawn together in the Discussion and Conclusions.
Other matters advanced to support or oppose canine tail docking have been evaluated in some detail
elsewhere [1,3,6,8,13] and therefore are given only brief attention here.
2. Animals Live as Dynamically Interacting Whole Entities
Each sentient animal is a living embodiment of dynamically unified and integrated forms,
functions, behaviours and related experiential capacities which are unique to its species and manifest
in combinations that evolved to secure its survival within particular environments. Each such animal
therefore exhibits biotic coherence as a whole entity and it is argued here that this should not be
compromised for trivial reasons.
2.1. Internal and External Functional Interactivity and Sensory Capacities
Internally there is widespread interactivity where the operation of each organ system of the body
directly or indirectly affects or depends on the operation of all other organ systems, and where their
functions combine to maintain stable conditions inside the body. Interactions with the environment
require inputs from externally directed sense organs, for example, for touch, temperature, taste,
smell, hearing and sight. One or more of these common sensory modalities may exhibit exaggerated
functional specialisation [15], thus enabling the affected species to successfully engage behaviourally
with otherwise insurmountable challenges posed by their ecological niche.
Examples include the exaggerated acuity of sight in eagles [16], smell and hearing in dogs [17–22],
and sight, hearing and smell in cats [21]. Other such evolved capacities include the rare sensory
modality of ultrasonic echolocation that aids toothed whales, dolphins, some bats, and swifts to find
their way in low light-intensity environments [23], the specialised receptors possessed by sharks and
rays that enable them to detect weak electromagnetic fields generated by living prey [24,25], and
the unusual chemical sensitivity of the forked tongue in reptiles that confers on them heightened
abilities to identify prey, recognize kin, choose mates, locate shelters and follow trails [26,27].
Internal functional stability is therefore dynamically maintained in the face of ever-changing
external circumstances. This provides a responsive functional platform that enables animals to
successfully interact behaviourally with their physical, biotic and social environments in ways which,
overall, are unique to each species. Wild dogs, wolves, dingoes, Indian pariah dogs and other canidae
provide good examples of such environmentally focused behavioural interactions, as well as their
capacity to communicate with each other.
2.2. Canine Behaviours That Involve Communication
Wild canidae usually live in packs and engage in a wide range of behaviours many of
which depend upon communication. These behaviours variously include, but are not limited to
the following [28–33]: exploring and/or monitoring key features of their environment such as
the location of water, prey, other food sources, resting areas, den sites and surveillance points; hunting
and scavenging for food as a pack or individuals; establishing territorial boundaries; responding
defensively to threats from non-pack animals; operating within the pack hierarchy; bonding with pack
members; nurturing and protecting young; playing; and engaging in sexual activity. Although living
in quite different circumstances, elements of some of these “wild” behaviours appear to be reflected in
the interactions of domestic dogs with each other and with people [30,33–35], and those interactions
clearly demonstrate communication capacities that utilise different sensory modalities [31,33,35–37].
2.3. Sensory and Behavioural Elements of Canine Communication
Dogs as social animals are well known to possess rich communication systems that support their
complexly interactive lives [21,32–34,36]. All major sensory modalities are involved, but especially
smell, taste, hearing and sight, and combinations of cues supplied by two or more of these senses
potentially increase the range and quality of the information communicated [21,28,29,31,33,36,38].
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The following descriptions of canine sensory involvement in behavioural expression, derived from
numerous sources [21,28–33,36–44], are provided to give wider insights into the holistic integration of
body form, function, sensory capacities and affective-behavioural dynamics. However, note that these
examples are limited and general, and are not intended to address nuanced distinctions of behavioural
interpretation (e.g., [45]). Moreover, to simplify the descriptions they have been separated according to
single sensory modalities, whereas in reality two or more would usually provide cues simultaneously.
Smell and taste detect chemical signatures that issue from various areas of the body, particularly
the mouth and anogenital area, and are present in urine and faeces. They can signal when a dog
is aggressive, fearful or confident, and indicate its sex, age and, if female, whether she is on heat,
pregnant or has recently given birth.
Hearing detects howls, barks of different types, growls, whines, whimpers, screams, yawns, sighs
and other vocal signals. These variously indicate emotions such as excitement, playfulness, confidence,
contentment, relaxed greeting, surprise, alarm, threat, anxiety, fear, panic, aggression, loneliness and
others, and may also give a broad indication of the levels of some of these experiences.
Vision is for observing and responding to overt and subtle behavioural cues in different
combinations. The cues and what they may indicate include, but are not limited to the following:

•
•

•

•

•

•

Eye gaze—e.g., averted eyes, brief glances and blinking may be signs of placation; assertive direct
eye-to-eye contact may indicate threat.
Ear position—e.g., ears slightly back and slightly splayed may indicate uncertainty; ears back,
flat against the head may indicate anxiety; ears erect or slightly forward may indicate alert,
focused attention.
Mouth shape and tongue—e.g., relaxed open mouth exposing rear teeth, i.e., “smiling”, may signal
a relaxed/calm dog; mouth relaxed, slightly open, tongue slightly visible may indicate a dog at
ease; mouth closed, no teeth or tongue visible may indicate calm focused attention; fleeting lip or
nose licking may indicate unease, discomfort or nervousness; lips curled or lifted to expose teeth
and perhaps gums may issue a warning or threat to another; lips retracted, snarling with mouth
open and teeth bared may indicate extreme threat and imminent high-level aggression.
Head position—e.g., the head down, only occasionally pointed at another dog, may be a placatory
sign; the head turned to one side may be a calming signal; the head pointed unwaveringly at
another dog may signal threat.
Body features, demeanour and gait—e.g., “play bow” when facing another dog, crouched with front
legs extended, rear body and tail elevated, may be an invitation to play; rolling on the back
and rubbing the shoulders on the ground may show the dog is calm/relaxed; sitting with one
forepaw raised may indicate the dog is unsure/anxious; muzzle nudge to threatening dog may
represent placation; when approached, sitting and allowing itself to be sniffed, may show the dog
is confident and not threatened; rolling on its side or back exposing its belly with no eye contact
may represent extreme placation; lowered body, cringing while looking up may indicate fear or
uncertainty; stiff-legged, standing upright may signal a challenge; slow stiff-legged movements,
body sloped forward, feet braced may indicate a potentially aggressive dog; hackles raised may
indicate threat of aggression or, alternatively, fear or uncertainty.
Tail behaviours—Table 1 provides examples that are expressive of emotional state and/or intentions,
and indicate that tail behaviour, in itself or, importantly, in combination with other behaviours,
enhances a dog’s capacity to communicate. Further enhancement is apparently achieved by
the laterality of tail wagging, the direction of which may signal positive and negative emotional
states. Thus, a dog seeing its owner, a positive stimulus eliciting approach tendencies, exhibits a
higher amplitude of tail wagging movements to the right side, whereas a dog seeing a potentially
threatening unfamiliar dog, a negative stimulus eliciting withdrawal tendencies, exhibits a higher
amplitude of tail wagging movements to the left side [46]. Importantly, dogs also seem to respond
emotionally to others displaying such tail-wagging asymmetry, because when seeing another
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exhibiting left- rather than right-biased tail wagging the observer dog shows elevated cardiac
activity and higher scores for anxiety behaviours [47].
Table 1. Characteristic forms of tail wagging and positions and the emotional states and intentions of
dogs they are considered to indicate (Adapted from: [1,3,28,33,34,36]).
Tail Behaviour

Emotional State and Intentions

Fast tail wag

Excited

Broad tail wag, wide swings pull the hips from side to side

Happily greeting special individual

Broad tail wag

Friendly

Slight tail wag, each swing only small

Greeting

Tail lower than horizontal but some distance from the legs,
sometimes swings back and forth

Unconcerned, relaxed

Tail half lowered, with slow wag

Insecure, not sure what to do next

Tail down, near hind legs, legs straight, tail swings back and
forth slowly

May feel unwell, somewhat depressed or in moderate pain

Tail down, near hind legs, hind legs bent to lower the body

Timid, apprehensive, insecure

Tail tucked between hind legs

Fearful, anxious

Tail horizontal, not stiff, pointing away from the dog

Focused attention

Tail horizontal, stiff, pointing straight out, away from the dog

Initial challenge, might lead to aggression

Tail up and slightly curved over back

Confident, feels in control

2.4. Tail Behaviour Is an Integral Element in Canine Communication
It is argued here on the basis of the above observations that despite it being a single appendage,
tail behaviour is so closely integrated into canine communication that docking can represent a major
impediment to unambiguous interactions between different dogs and between dogs and people.
For example, it has been suggested that docked as opposed to undocked dogs may be subject to
more frequent aggressive encounters because of increased chances of social misunderstanding [1,3,6].
This view is supported by an informal study of 431 encounters between dogs with long or short
(usually docked) tails, where 12% or 49 encounters involved aggressive interactions [36]. Of these
49 confrontations, 53% or 24 involved dogs with short tails as opposed to 24% or 12 predicted from
proportions in the mixed population. Although not entirely valid, given the informality of the study, it
is nevertheless interesting to note that this difference was highly significant (Chi square p < 0.0001). In
any event, it seemed that the dogs in this study with short tails were twice as likely to have aggressive
encounters than were dogs with longer (intact) tails [36]. The following observations are also consistent
with this: particular tail positions send placatory signals to other dogs [33,36] (Table 1); some forms
of tail wagging may be self-calming [34]; and in a robotic dog study, a long tail was more effective at
conveying intraspecific cues than was a short tail [48]. Moreover, it is noteworthy that tail activity
and position are strongly integrated with other behaviours, and thereby significantly contribute to
signalling wide ranges of both negative and positive emotions, moods and intentions which are of
daily welfare significance to dogs.
2.5. Conclusion
Many of those who oppose bans on docking (e.g., [49,50]) and some others commenting on
the practice (e.g., [12]) explicitly or implicitly consider tails to be a dispensable appendage and in doing
so clearly disregard tail behaviour as a key communication tool. The detailed analysis presented above,
incorporating consideration of the functional foundations, sensory components and key features of
body language, including tail behaviours that are integral to canine communication, challenges such
views and strongly supports bans on non-therapeutic tail docking.
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3. Pain Experience in Canine Puppies: Misleading Interspecies Extrapolations
3.1. Acute Pain and Tail Docking
A key factor advanced to support bans on tail docking in puppies is the acute pain they are
presumed to experience during and immediately after a docking procedure has been applied. However,
this view depends heavily on extrapolation of knowledge about pain mechanisms that operate in
the young of other species [1,3,4,6,12,13]. These species include cattle, sheep, pigs and human beings,
and their young have indeed provided compelling evidence of a capacity to consciously perceive pain
in response to injury shortly after birth (e.g., [51–67]). However, the conclusion that tail docking of
puppies within 5–7 days of birth causes a conscious experience of pain is only as secure as the validity of
the between-species extrapolations upon which it mainly rests. This matter now needs to be reassessed
in light of recent significant developments in understanding of species differences in the perinatal
ontogenesis of neuroanatomy and neurophysiology that has been outlined in a series of fully referenced
review articles [68–78].
Briefly stated the situation is this. The young of the terrestrial species just named, in common
with those of other ungulates and primates, are neurologically mature at birth, exhibiting characteristic
neuroanatomical and neurophysiological features that support the onset of conscious awareness of
all major sensory inputs during the first minutes-to-hours after birth (the mature group). In contrast,
the young of dogs, as well as of cats, ferrets, hamsters, rats, mice and rabbits, are neurologically immature
at birth, only developing the key features required to support the conscious perception of all major
sensory inputs after about two weeks (the immature group). Interestingly, the key neurological
features required to support such consciousness exhibit similar developmental trajectories in both of
these groups, but birth occurs later in the trajectory of the mature group and earlier in the immature
group [74,75,77].
3.1.1. Neurologically Mature Young
Young in the mature group exhibit the following key neurological features from several weeks
before birth, and this prepares them for an all-embracing sensory functionality very soon after birth:
(1) functional sensory receptors for touch, temperature, taste, smell, nociception, hearing, sight and
for other modalities (proprioception, vestibular) are connected to the brain by dedicated neural
pathways; (2) brain regions are well differentiated histologically, and cerebral cortical layers approach
histological maturity; (3) neural connections between the cerebral cortex and subcortical brain regions
are established and operational, allowing cortical processing of inputs from sensory receptors; (4)
mature patterns of cortical electrical activity that indicate continuous states of unconsciousness are
present before birth; (5) these unconscious states are maintained by neuroinhibitory mechanisms that
are unique to fetal life, with the result that sensory inputs cannot be perceived consciously as particular
sensations before birth; and (6) a transition from cortically-focused neuroinhibition to neuroactivation
during and immediately after birth leads to a rapid onset of the capacity to perceive and respond
consciously to all salient sensory inputs. These include nociceptive inputs perceived as pain. Note
that prerequisites for cortically-based conscious perception of sensory inputs are the establishment of
functional cortical-subcortical connectivity and, in the mature group, a favourable cortically-focused
neuroactivatory–neuroinhibitory balance that enables consciousness to be expressed after birth [75,78].
3.1.2. Neurologically Immature Young
Young in the immature group exhibit the following key neurological features at birth and for two
or more weeks thereafter: (1) the presence of functional sensory receptors and their neural pathways to
the subcortical regions of the brain for touch, temperature, taste, nociception and other modalities
(proprioception, vestibular), but not for hearing and sight, nor for voiding urine and faeces unless
the mother licks the anogenital region; (2) brain regions that are differentiated, but cortical cell
layers that are histologically immature; (3) no or functionally ineffective cortical-subcortical neural
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connections that only become established and functional at 14–21 days after birth; (4) no cortical
electrical activity, or the presence of electrical patterns that are intermittent or continuous but immature,
which develop into continuous more mature patterns after about 14–21 days; (5) an approximately
parallel appearance after the first 14–21 days of functional cortical-subcortical neural connectivity and
mature patterns of electrocortical activity; and (6) hearing and then sight becoming operational
after about 10–17 days. Thus, cortically-based conscious perception and processing of sensory
inputs, including nociceptive inputs, cannot occur until about 14–21 days after birth when functional
cortical-subcortical connectivity has developed.
These observations are supported by compelling evidence from freely behaving, unanaesthetised
rat pups [79], which are directly representative of the neurologically immature group. This study
demonstrated that incision-induced impulse barrages in pain pathways travelling from the skin via
the spinal cord to the subcortical regions of the brain do not result in electrical responses typical of a
“pain state” in the somatosensory cortex until 14–21 days after birth [79]. Moreover, an earlier study
of anaesthetised rat pups revealed a similar postnatal developmental pattern of their electrocortical
activity and similar ages of onset of specific electrocortical responses to nociceptive inputs caused by
tail clamping [80].
Also informative are the patterns of electrocortical activity recorded from canine puppies during
the first 35 days after birth [81–83]. At birth and for at least 7 days these patterns indicate immature
cortical functionality that is incompatible with consciousness [77]. Thus, epochs of low voltage electrical
activity having variable frequencies are punctuated by periods of no activity, after which electrical
activity becomes continuous, showing few distinguishable differences between periods of what are
commonly described as “sleep”, which predominate, and very brief periods of “arousal” [82]. During
“sleep” puppy behaviour consists of body jerks and twitches, course and fine tremors affecting the face
and body, occasional vocalisations, and sucking, crawling and scratching movements. In rat pups, these
movements have been attributed to intermittent neural impulse bursts generated in the spinal cord,
and not to electrocortical activity [84]. At this early stage, immature electrocortical activity in puppies
co-exists with long periods of unaroused behaviour, characterised as “sleep”, which is nevertheless
described behaviourally as “active”, and compares with alternating periods of “quiet sleep” that begin
to appear after about 7 days of age [82]. As noted elsewhere (e.g., [75,77]), the establishment of cyclic
“active”/“quiet” sleep electrocortical patterns coincides with the development of cortical-subcortical
neural connectivity, which once sufficiently functional would enable the conscious perception of
sensory inputs. Moreover, prolonged stimulation of nociceptors by strongly squeezing the tail of
puppies elicited behavioural arousal but had little effect on electrocortical activity prior to 7 days
of age [82]. Synchrony between behavioural arousal and a slight flattening of electrocortical waves
during nociceptor-induced stimulation of the tail was only occasionally seen at 7 days, but between
14 and 28 days of age such synchronous changes became increasingly apparent [82]. These changes
presumably also reflect aspects of the postnatal maturation of cortical functionality.
3.1.3. Comparison and Flawed Extrapolation
Regarding the conscious perception of pain by neurologically mature young of common livestock
species and full-term human infants, it should now be apparent, first, that the apparatus for perceiving
pain is functionally in place, but “dormant” or inhibited, for some weeks prior to birth, and second,
that this apparatus simply needs to be “switched on” by mechanisms related to birth for these young
to be able to subsequently experience injury-induced pain within minutes or hours. This is also true of
human infants born no more than about 8–10 weeks prematurely because, by then, their whole pain
perception apparatus is in place, albeit still maturing and “dormant”, and then it is also “switched on”
by mechanisms related to their premature birth [69,78]. The situation is different in puppies during
at least the first 7 days after birth because at that age functional cortical-subcortical connectivity is
absent or rudimentary. This rules out cortically-based conscious perception of all sensations, including
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the conscious experience of pain that would otherwise result from docking-induced impulse barrages
in pain pathways between the tail and brain [79,81–83].
It follows that drawing parallels between pain perception in puppies of tail docking age
and in prematurely born human infants, however cautiously expressed this extrapolation might
be [3,4,6,12], is neurologically inaccurate and therefore misleading. It is also apparent that similar
extrapolations from observations in ungulate young and human infants born at full-term are likewise
neurobiologically flawed. Finally, based on more appropriate comparisons with electrocortical activity
in newborn and young rat pups [79,80] and direct observation of such activity in puppies from birth to
35 days of age [81–83], it may be concluded that nociceptive barrages caused by docking of puppies
within 7 days of birth would not be consciously experienced as pain. Nevertheless, such docking
seems likely to give rise to persistent pain experiences in the longer term at least in some individuals,
as shall now be discussed.
3.2. Elevated Pain Sensitivity, Chronic Pain and Tail Docking of Puppies
3.2.1. Elevated Pain Sensitivity
Although young in the neurologically immature group are apparently not able to consciously
experience pain for at least the first week after birth, invasive procedures nevertheless stimulate
nociceptors and thereby elicit impulse barrages in the pain nerve tracts that are in place and
operational at that time [79]. These impulse barrages, processed by subcortical regions of the brain,
elicit withdrawal, vocal and other behavioural responses (see below), and also stimulate stress
hormone release and other physiological changes at and immediately after the invasive procedures are
conducted. Numerous studies in rats have established that exposure to neonatal noxious insults is
associated with long-term elevations in both basal nociceptive sensitivity and responses to injuries in
adulthood [85,86]. On this basis, therefore, docking of young canine puppies may lead to long-lasting
elevations in pain sensitivity and therefore to worse pain experience when invasive procedures are
applied at older ages. Interestingly, there is evidence that similar long-lasting increases in pain
sensitivity and experience could follow early noxious insults in young that are neurologically mature
at birth, specifically in human infants [87,88] and piglets [89], and possibly also in lambs [90,91].
3.2.2. Chronic Pain
Transection of peripheral nerves often leads to the formation of neuromas [89,92]. These are
bulb-shaped tangles of small fibres that sprout from the proximal ends of cut nerves and combine
with connective tissue [92]. Neuromas are sources of significant chronic pain in human beings [93],
often exhibit heightened sensitivity to touch [89], and after docking have been identified in the tail
stumps of dogs [94], piglets [95,96] and lambs [97]. Self-mutilation of tail stumps by dogs 1–4 years
after docking suggests that significant neuroma-related pain could have focused the dogs’ attention on
the area long after the amputation had occurred [94]. Taken together these observations suggest that
heightened tail-stump sensitivity to touch experienced as pain and/or to chronic pain are probable
neuroma-induced outcomes of docking in puppies.
3.3. Conclusions
The above analysis shows that sufficient maturation of the cerebral apparatus for puppies to
consciously experience pain does not develop until at least 14 days after birth. However, it also
shows that consequences of tail docking within 7 days of birth likely include an ongoing heightened
generalised sensitivity to pain (hyperalgesia) and, in the tail stump, neuroma-induced chronic pain
and persistently greater sensitivity to touch that elicits pain.
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4. Docking-Related Pain Intensity Inferred from Puppy Behaviour Is Overestimated
4.1. The Human Emotional Drive to Care for and Protect Vulnerable Young
Another factor that potentially biases interpretation of facts about newborns, which to date has
rarely been considered (e.g., [98,99]), relates to the emotional impact that vulnerable young have on
human beings. Charles Darwin [100] recognised that some characteristics of human infants motivate
adults to care for them in ways that increase survivorship of their own offspring. This innate drive or
desire among adult humans to both care for and protect the newborn is apparently triggered by certain
physical and behavioural features of infants that stimulate “innate releasing mechanisms” for affection
and nurturing responses [101–105]. Key among these features, collectively referred to as “cuteness”,
are a large rounded forehead, large, low-lying and wide-set eyes, shortened nose or muzzle, short and
thick limbs, clumsy movements and playfulness [101,106–108]. The helplessness or vulnerability of
infants can therefore be recognised instinctively and thereby ensures their care [109,110]. Although
the ubiquitousness of this “instinctive” response is sufficient in itself to indicate that it is a genetically
embedded drive, a neurophysiological basis for it has also been demonstrated. Thus, adult humans
(both female and male) exhibit highly specific and salient brain electrical activity within a seventh of a
second of being shown faces of newborn infants but not adult faces [111]. Moreover, it is apparent
that emotional responses to such neonatal features are not restricted to human offspring, as the young
of some other animal species also elicit them. Hence, puppies, kittens and other newborn animals
also evoke strong urges to care for, nurture and protect them. Also, many dog and cat breeds have
been selectively bred to retain juvenile characteristics into adulthood (neoteny), thereby making them
apparently more attractive [112–114].
It follows that the strength of protective emotional responses elicited by the “cute” features of
many newborn and very young mammals is likely to be heightened when they exhibit behaviours
that suggest the presence of “distress”, especially when the identified causes are noxious sensory
inputs. Understandably, this could reduce the capacity of observers to conduct dispassionate analyses
of the bases for neonatal behaviour.
4.2. Interpretation of Behavioural Responses to Docking in Puppies
A detailed account of distinct vocalisations elicited by surgical tail docking in 50 puppies has been
provided by Noonan and colleagues [2]. They reported that tail amputation itself, needle insertion
into tail skin prior to stitching, and knotting the stitch each elicited repeated and intense shrieking
vocalisations, which declined noticeably between these three actions. The average number of shrieks
during docking was 24 (range: 5 to 33), with none recorded during the 30 s after completion of docking.
Also reported was an average of 18 whimpers (range: 2 to 46) during docking, which declined to an
average of 3 (range: 0 to18) during the 30 s after docking. Vocalisation ceased on average 138 s (range:
5 to 840 s) after docking, and once the puppies were returned to their mothers they reportedly settled
into “sleep” on average after 3 min (range: 35 s to 14 min).
Noonan and colleagues [2] cautiously interpreted their finding thus (italics introduced for emphasis):

•

•
•

“Although it is difficult to objectively quantify the stress experienced by puppies undergoing tail
docking, observations recorded during this study suggest that the animals do experience pain.”
(Page 335);
“All pups appeared distressed by the amputation of the tail.” (Page 338);
“Observations of puppy behaviour suggested that they were initially distressed but returned to
normal levels within a short time (minutes rather than hours).” (Page 340).

The assumption here is that the puppies became conscious (“woke up”) during docking, because
if they had been unconscious (remained “asleep”) they could not have experienced anything, including
pain and/or distress. However, as outlined above (Section 3.1.2), neuroanatomical, neurophysiological
and electrocortical studies show that the capacity for cortically-based consciousness does not appear
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in puppies until cortical-subcortical connectivity is established at least 14 days after birth (also
see, [79,81–83]). So, how might the docking-induced vocalisations be understood?
As shrieking was elicited by the three noxious elements of docking [2], it is apparent that each one
caused nociceptive impulse barrages which, as suggested by the rat studies referred to above [79,80],
would have traversed spinal nerve pathways to reach the subcortical regions of the brain, but not
the cerebral cortex. Thus, the shrieks were likely generated by subcortical processing of the nociceptive
impulse barrages. The sonic quality, or timbre, of the shrieks evidently conveyed to the listener a sense
of distress or alarm in the puppies, but in the absence of consciousness, these vocalisations cannot be
described meaningfully as “distress” calls or “alarm” calls. The appellation “alerting” calls is more
neutral. This term could equally be applied to so-called “distress” calls elicited by cold challenge when
such immature young become separated from the warmth of their mother and/or littermates [44,115].
Alerting calls of both types, which would likely exhibit different sonic characteristics as one is elicited
by nociceptor activity and the other by thermoreceptor activity, are apparently designed to engage
the mother’s attention and to elicit protective behaviour on her part [77,116].
The piercing nature of the shrieks and the plaintive sound of the whimpers issuing from puppies,
which also present as helpless and vulnerable during docking, are likely to reinforce the human
emotional drive to care for and protect them. Thus, it is understandable that these vocalisations are
interpreted by many veterinarians and others as showing that puppies during docking do consciously
experience marked, albeit short-lived, pain and distress [1,117]. Likewise, the protective response helps
to explain why some animal care staff ignore or resist as implausible the relatively recent evidence to
the contrary, for example, saying that, “I do not care what the science says, I still think the puppies
experience pain” (comments made to the author on some occasions when he has presented the above
scientific analysis). In complete contrast, of course, many dog breeders consider that if any acute
pain is caused at all, it is trivial [1,117]. However, it may be reassuring for those who have persistent
concerns about docking-induced pain that as bans or restrictions on docking become more widespread,
a development the present author strongly supports, many more puppies will remain undocked and
therefore would not experience any pain that might be associated with docking.
4.3. Hypothesis Regarding the Existence of States of Subcortical Awareness in Immature Young
There is another area where a strong emotional drive or desire to care for and protect vulnerable
young could bias perspectives in favour of incautious conclusions for which there is as yet no definitive
evidence. It relates to the period before cortically-based consciousness begins in those immature young
that include canine puppies.
Once these immature young develop effective cortical-subcortical interactivity from about 14 days
after birth they become capable of consciously experiencing a wide range of negative feelings or
subjective states, known collectively as “affects” [77,118–120]. These affects include pain, as well
as breathlessness, thirst, hunger, nausea, dizziness, debility, weakness and sickness (which are
associated with sensory inputs mainly generated internally), and anxiety, fear, panic, frustration,
helplessness, loneliness, depression and boredom (associated mainly with the animal’s cortically-based
cognitive assessment of its external circumstances) [119,120]. Such young thereafter have a capacity
to have noxious experiences of various types where the character, intensity and duration determine
the aversiveness of the negative affect(s) involved [118,121,122].
However, it has been speculated that prior to this age the young might manifest states of
subcortical awareness that confer on them a limited capacity to have relatively undifferentiated
negative experiences of discomfort [123] or “raw basic affects” [124]. During this stage, an absence
of cortically-based cognitive influences means that such raw affects, if they exist at all, would be
generated almost entirely by sensory inputs associated with specific attributes of the young’s internal
functional state. Although such potential experiences could be unpleasant, it is not known how
aversive they may be [76]. Thus, the possibility that subcortically-based noxious experiences might
occur during this stage of neurological development can neither be ruled in, nor ruled out, especially
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as the notion of subcortical awareness is a speculation which, to date, has neither been definitively
supported nor definitively refuted by experimental evidence. Accordingly, those with a sincere and
strong motivation to care for and protect vulnerable puppies, who may find it persuasive to retain
the notion that the vocalisations elicited by docking are due to consciously experienced pain, even if
subcortically based, need to recognise that such a view lacks a secure scientific foundation.
4.4. Conclusions
The genetically embedded emotional response triggered by the “cute” features of vulnerable
young manifests as a compelling motivation to care for and protect them. It is important both to
acknowledge this as a validated drive and to respond to it by assiduously providing nurturing care.
It is equally important, however, to be aware of the potential for this impulse-to-nurture to hinder
dispassionate evaluation of the physiological mechanisms underlying the behaviours that trigger it, a
situation that is likely to be exacerbated when circumstances such as tail docking appear to threaten
the puppies. The erroneous view that young puppies can consciously experience pain (Section 3),
combined with a genuine emotionally-driven concern for them which may lead puppy behaviours to
be misinterpreted (this section), together suggest that the acute pain (but not chronic pain) presumed
to be caused by tail docking has been markedly overestimated.
5. Discussion and Conclusions
It is apparent that the genetically pre-programmed emotional drive exhibited by human beings,
and other mammals, to care for and protect vulnerable young of their own and some other species is
an important, yet often unrecognised factor that influences decisions about what are acceptable and
unacceptable ways of treating newborn and young animals (Section 4.1). This scientifically validated
emotional motivation-to-nurture, objectively observed, should be acknowledged as being of genuine
significance in any such deliberations. This is both to affirm its authenticity and to be aware of potential
pitfalls that may arise if its influence on interpretation of responses to potentially painful procedures
are not considered. Thus, the references above to misinterpretation of puppies’ behavioural responses
to tail docking (Section 4.2) are not intended to be critical of the many observers who believe that
puppies experience significant acute pain (e.g., [117]); rather, they are to highlight the caution it is now
understood should be exercised when evaluating those conclusions.
Reinforcing this point is the past faulty extrapolations of information about pain responses in
the young of species that are neurologically mature at birth to puppies which are neurologically
immature at birth (Section 3). However, the recent study of electrocortical responses to nociceptive
barrages in rat pups [79] provides more information that is directly applicable to puppies. This study
demonstrates convincingly that electrocortical activity typical of a “pain state” is not generated by
surgically-induced nociceptive barrages until 14–21 days after birth. These observations in rat pups,
when combined with the report on development of electrocortical activity in canine puppies [82],
confirm that both the degrees of neurological immaturity at birth and the subsequent patterns
of cerebral maturation are indeed similar in rat pups and canine puppies, and thereby validate
extrapolation of this information to puppies. It may be concluded, therefore, that the initial absence of
sufficient cortical-subcortical interactivity in puppies within 7 days of birth renders them incapable
of consciously experiencing pain when tail docked at that age. It also shows that their behavioural
responses, particularly vocalisations [2], are generated by subcortical processing of the associated
nociceptive barrages.
Those who have opposed bans or restrictions on canine tail docking on the basis that it does not
cause significant acute pain (e.g., [50,125]) may consider themselves to be vindicated by the analysis
presented thus far. However, it is the totality of negative impacts that needs to be considered and, as
outlined below, the remaining impacts, taken together, still strongly favour banning non-therapeutic
tail docking of puppies.
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Thus, as outlined above, there is evidence that tail docking within 7 days of birth is likely to
cause an ongoing heightened generalised sensitivity to pain (hyperalgesia) and, in the tail stump,
neuroma-induced chronic pain and persistently greater sensitivity to touch that elicits pain (Section 3.2).
Other negative impacts of tail docking in puppies, discussed in detail elsewhere [1,3,6,8,13],
also need to be considered. These include long-term loss or impairment of the following tail-related
functions in some dogs: counterbalancing actions during complicated movements, as also stabilising
the vertebral column and supporting the actions of back muscles; roles in successful and hygienic
defecation thereby minimising rectal dilatation, rectal sacculation and faecal incontinence; maintenance
of pelvic diaphragm integrity by minimising the risk of perineal hernia; and in females of large breeds,
reducing their predisposition to urinary incontinence. Also included are possible acute complications
of the procedure itself, such as haemorrhage, necrosis, infection, septicaemia, meningitis and in
extreme cases, death [126,127]. Although the prevalence of these negative impacts has not been well
documented [12], it is likely to vary with the proficiency of the docker and how quickly veterinary
support is sought when adverse outcomes are recognised [6].
Importantly, the present detailed analysis shows that loss of the tail likely causes other persistently
significant harms. These arise because tail behaviour is such an integral part of canine communication
that docking can markedly impede unambiguous interactions between different dogs and between
dogs and people (Section 2). These interactions extend well beyond aggressive encounters, emphasised
to date [1,3,6,36], and include the expression of a much wider range of negative emotions, moods and
intentions (Section 2 and Table 1) that are of daily significance for dog welfare [119,120]. In addition, and
not previously emphasised, docking can also compromise unambiguous communication of positive
emotions, moods and intentions between dogs (Section 2 and Table 1), which are equally important
for their welfare [118,120,128]. Taken together these observations strongly challenge assertions that
the tail is a dispensable appendage and provide compelling evidence that supports bans or restrictions
on non-therapeutic tail docking of puppies.
The present analysis therefore raises the matter of how such bans or restrictions may best be
framed in animal welfare legislation, regulations or professional standards. It is apparent that primary
reference to the avoidance of acute pain and distress caused by the procedure itself will be vulnerable to
scientific challenge unless the puppies are more than about 3 weeks of age. “Lasting harm”, however,
shows more promise as a basis, in particular in light of the significant lifelong impediments to
communication in all docked dogs, as well as the likely imposition of chronic pain and/or hyperalgesia
in a high proportion of dogs, and the other functional or pathological complications observed in
some dogs.
Recognition that animals of welfare interest are sentient is important in this context, as sentience
is the ability to perceive by the senses. A capacity for sentience combined with consciousness enables
animals to have both negative and positive experiences which are important to them and which
influence their welfare. Moreover, animals’ ability to communicate with each other and, in some cases,
with other species including human beings, is also an expression of their sentience. It is clear that
neurologically mature newborns develop the capacity for sentience before birth, enabling them to
express it when they become conscious within minutes or hours after birth. In contrast, young that are
neurologically immature at birth apparently only develop the capacity for sentience and then express it
from 2–3 weeks after birth [69,77].
Declarations that animals of welfare interest are sentient are spreading internationally.
For example, such declarations have been expressed in the European Union via the Treaty of Lisbon
(2008), via laws in France (2015), New Zealand (2015) and Quebec (2015) [129], by at least 46 countries
which supported a proposal that the United Nations issue a Universal Declaration on Animal
Welfare [130], and by the 180-member countries of the World Organisation for Animal Health (OIE)
which, in adopting the OIE Global Animal Welfare Strategy 2017, accepted a statement recognising
animal sentience [131]. These developments reflect a major shift in human attitudes towards animals.
Hence, legal and other means for recognising sentience among animals, including dogs, are important
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because they challenge their relegation to the status of commodities whose primary purpose is taken
to be the satisfaction of human whims, however trivial.
Reasons that support the non-therapeutic tail docking of dogs have been extensively critiqued
(e.g., [1,3,6,13,132]. When evaluated using the six questions framed by Morton [1], and somewhat
rephrased by Wansbrough [3], they fall a long way short of justifying the lasting harm docking causes.
The present analysis adds further weight to this view. These six questions bear repeating here [1,3]:
1.
2.
3.
4.
5.
6.

Is there adequate evidence that leaving the dogs intact predisposes them to harmful consequences?
Is there compelling evidence that the proposed interference is in the best interests of the dogs and
would be beneficial to the dogs?
Would the harmful consequences or the benefits occur in a significant proportion of the dogs and
therefore justify conducting the procedure on all dogs of a particular breed?
Does the proposed interference cause greater harm to the dog than the damage it is intended
to prevent?
Is there another way with no, or fewer, adverse effects that would achieve the same end?
Does the increase in “value” as a result of the interference justify the harm done to the dog?

Finally, it is concluded that non-therapeutic tail docking of dogs of any age should be banned. It is
recommended that justification for such bans included in laws, regulations or professional standards
should not be stated in terms the presumed pain and distress caused by the procedure itself at the age
when docking is usually performed in canine puppies. Rather, the preferred approach would be
simply to state that “non-therapeutic tail docking of dogs is not permitted”. However, if a justification is
required legally, the present analysis shows that statements to the effect that “tail docking represents
the unnecessary removal of a necessary appendage” would apply to all docked dogs and is supportable by
robust scientific observations.
Acknowledgments: The author wishes to thank Alice Crook, University of Prince Edward Island, for discussions
that motivated him to write this paper, Rebecca Ledger, Vancouver-based Animal Behaviour Consultant, for much
helpful information about dog behaviour, and Massey University colleagues Nikki Kells and Kat Littlewood for
clarifying discussion points and Rebecca Olsson for providing extensive practical help during the preparation of
the manuscript.
Conflicts of Interest: The author declares no conflict of interest.

References and Note
1.
2.
3.
4.
5.
6.
7.
8.

9.
10.

Morton, D. Docking of dogs: Practical and ethical aspects. Vet. Rec. 1992, 131, 301–306. [CrossRef] [PubMed]
Noonan, G.J.; Rand, J.S.; Blackshaw, J.K.; Priest, J. Behavioural observations of puppies undergoing tail
docking. Appl. Anim. Behav. Sci. 1996, 49, 335–342. [CrossRef]
Wansbrough, R.K. Cosmetic tail docking of dogs. Aust. Vet. J. 1996, 74, 59–63. [CrossRef] [PubMed]
Australian Veterinary Association (AVA). AVA calls for nation ban on tail docking. Aust. Vet. J. 1998, 76, 581.
Surgical Alteration to the Natural State of Animals—Policy and Background. Available online: http:
//www.ava.com.au/policy/31-surgical-alteration-natural-state-animals (accessed on 19 March 2018).
Bennett, P.C.; Perini, E. Tail docking in dogs: A review of the issues. Aust. Vet. J. 2003, 81, 208–218. [CrossRef]
[PubMed]
Lefebvre, D.; Lips, D.; Giffroy, J.M. The European Convention for the protection of pet animals and tail
docking in dogs. Rev. Sci. Tech. 2007, 26, 619–628. [CrossRef] [PubMed]
Literature Review on the Welfare Implications of Tail Docking-Dogs.
Available online:
https://www.avma.org/KB/Resources/LiteratureReviews/Pages/Welfare-Implications-of-TailDocking-Dogs-Backgrounder.aspx (accessed on 19 March 2018).
Cosmetic Alteration—Position Statement. Available online: https://www.canadianveterinarians.net/
documents/cosmetic-alteration (accessed on 19 March 2018).
RSPCA-Australia: Royal Society for the Prevention of Cruelty to Animals—Australia. Is the Tail Docking
of Dogs Legal? Available online: http://kb.rspca.org.au/is-the-tail-docking-of-dogs-legal_277.html
(accessed on 19 March 2018).

Animals 2018, 8, 82

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.
36.

14 of 18

College of Veterinarians of British Columbia Bylaws, Part 4: Ethics and Standards. Available online:
http://cvbc.ca/CVBC1/Registration_Contents/Files/Part%204%20-%20Ethics%20and%20Standards.pdf
(accessed on 20 March 2018).
Canine Tail Docking: Independent Report. Available online: https://www.mpi.govt.nz/dmsdocument/
19013-canine-tail-docking-independent-report (accessed on 5 April 2018).
Sinmez, C.C.; Yigit, A.; Aslim, G. Tail docking and ear cropping in dogs: A short review of laws and welfare
aspects in the Europe and Turkey. Ital. J. Anim. Sci. 2017, 16, 1–21. [CrossRef]
Position Statement on Elective/Cosmetic Surgeries. Available online: http://www.wafederation.org/
position-statements/ (accessed on 22 April 2018).
Nielsen, B.L. Making sense of it all: The importance of taking into account the sensory abilities of animals in
their housing and management. Appl. Anim. Behav. Sci. 2018. [CrossRef]
Jones, M.P.; Pierce, K.E.; Ward, D. Avian vision: A review of form and function with special consideration to
birds of prey. J. Exot. Pet Med. 2007, 16, 69–87. [CrossRef]
Peters, R.P.; Mech, L.D. Scent-Marking in Wolves. Am. Sci. 1975, 63, 628–637. [PubMed]
Gazit, I.; Terkel, J. Domination of olfaction over vision in explosives detection by dogs. Appl. Anim. Behav.
Sci. 2003, 82, 65–73. [CrossRef]
Bijland, L.; Bomers, M.; Smulders, Y. Smelling the diagnosis: A review on the use of scent in diagnosing
disease. Neth. J. Med. 2013, 71, 300–307. [PubMed]
Lord, K. A Comparison of the Sensory Development of Wolves (Canis lupus lupus) and Dogs (Canis lupus
familiaris). Ethology 2013, 119, 110–120. [CrossRef]
Broom, D.M.; Fraser, A.F. Introduction and concepts. In Domestic Animal Behaviour and Welfare, 5th ed.;
CAB International: Wallingford, UK, 2015; pp. 3–19.
Polgár, Z.; Miklósi, Á.; Gácsi, M. Strategies used by pet dogs for solving olfaction-based problems at various
distances. PLoS ONE 2016, 10, e0131610.
Holland, R.A.; Waters, D.A.; Rayner, J.M.V. Echolocation signal structure in the Megachiropteran bat
Rousettus aegyptiacus Geoffroy 1810. J. Exp. Biol. 2004, 207, 4361–4369. [CrossRef] [PubMed]
Hopkins, C.D. A biological function for electroreception in sharks and rays. J. Exp. Biol. 2010, 213, 1005–1007.
[CrossRef] [PubMed]
How Skates, Sharks Use Electricity to Sense Prey. Available online: https://www.the-scientist.com/?articles.
view/articleNo/48748/title/How-Skates--Sharks-Use-Electricity-to-Sense-Prey/ (accessed on 7 April 2018).
Seigel, R.A.; Collins, J.T. Snakes: Ecology and Behavior; MsGraw-Hill, Inc.: New York, NY, USA, 1993.
Schwenk, K. Of tongues and noses, chemoreception in lizards and snakes. Trends Ecol. Evol. 1995, 10, 7–12.
[CrossRef]
Fox, M.W. The anatomy of aggression and its ritualization in Canidae: A developmental and comparative
study. Behaviour 1969, 35, 243–258. [CrossRef]
Kleiman, D.G. Social behaviour of the Maned Wolf (Chrysocyon brachyurus) and Bush Dog (Speothos venaticus):
A study in contrast. J. Mammal. 1972, 53, 791–806. [CrossRef]
Miklósi, Á. Intraspecific social organization in dogs and related forms. In Dog Behaviour, Evolution and
Cognition, 2nd ed.; Oxford University Press: Oxford, UK, 2015; pp. 172–182.
Miklósi, Á. The perceptual world of the dog. In Dog Behaviour, Evolution and Cognition, 2nd ed.; Oxford
University Press: Oxford, UK, 2015; pp. 183–204.
Miklósi, Á. Affiliative and agonistic social relationships. In Dog Behaviour, Evolution and Cognition, 2nd ed.;
Oxford University Press: Oxford, UK, 2015; pp. 223–251.
Bradshaw, J.; Rooney, N. Dog social behaviour and communication. In The Domestic Dog: Its Evolution,
Behavior and Interactions with People; Serpell, J., Ed.; Cambridge University Press: Cambridge, UK, 2017;
pp. 133–159.
Rugaas, T. On Talking Terms with Dogs: Calming Signals, 2nd ed.; Dogwise Publishing: Wenatchee, WA, USA,
2006, ISBN 1929242360.
Miklósi, Á.; Topál, J.; Csányi, V. Comparative social cognition: What can dogs teach us? Anim. Behav. 2004,
67, 995–1004. [CrossRef]
Coren, S. How to Speak Dog; Simon and Schuster: New York, NY, USA, 2000, ISBN 9781471109416.

Animals 2018, 8, 82

37.

38.
39.
40.
41.
42.

43.

44.

45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.

59.

15 of 18

Range, F.; Viranyi, Z. Social cognition and emotions underlying dog behavior. In The Domestic Dog: Its
Evolution, Behavior and Interactions with People; Serpell, J., Ed.; Cambridge University Press: Cambridge, UK,
2017; pp. 182–209.
Adachi, I.; Kuwahata, H.; Fujita, K. Dogs recall their owner’s face upon hearing the owner’s voice.
Anim. Cogn. 2007, 10, 17–21. [CrossRef] [PubMed]
Miklósi, Á. Communication, play and collaboration. In Dog Behaviour, Evolution and Cognition, 2nd ed.;
Oxford University Press: Oxford, UK, 2015; pp. 252–279.
Miklósi, Á. Social learning and social problem solving. In Dog Behaviour, Evolution and Cognition, 2nd ed.;
Oxford University Press: Oxford, UK, 2015; pp. 280–298.
Miklósi, Á. The organization of individual behaviour. In Dog Behaviour, Evolution and Cognition, 2nd ed.;
Oxford University Press: Oxford, UK, 2015; pp. 324–345.
Hart, B.J.; Hart, L.A. Breed and gender differences in dog behavior. In The Domestic Dog: Its Evolution,
Behavior and Interactions with People; Serpell, J., Ed.; Cambridge University Press: Cambridge, UK, 2017;
pp. 118–132.
Lockwood, R. Ethology, ecology and epidemiology of canine aggression. In The Domestic Dog: Its Evolution,
Behavior and Interactions with People; Serpell, J., Ed.; Cambridge University Press: Cambridge, UK, 2017;
pp. 160–181.
Serpell, J.; Duffy, D.L.; Jagoe, J.A. Becoming a dog: Early experience and the development of behavior.
In The Domestic Dog: Its Evolution, Behavior and Interactions with People; Serpell, J., Ed.; Cambridge University
Press: Cambridge, UK, 2017; pp. 93–117.
Byosiere, S.-E.; Espinosa, J.; Smuts, B. Integrating the function of play bows in adult pet dogs (Canis lupus
familiaris). Behav. Processes 2016, 125, 106–113. [CrossRef] [PubMed]
Quartana, A.; Siniscalchi, M.; Vallortigara, G. Asymmetric tail-wagging responses by dogs to different
emotive stimuli. Curr. Biol. 2007, 17, R199–R201.
Siniscalchi, M.; Lusito, R.; Vallortigara, G.; Quaranta, A. Seeing left- or right-asymmetric tail wagging
produces different emotional responses in dogs. Curr. Biol. 2013, 23, 2279–2282. [CrossRef] [PubMed]
Leaver, S.D.A.; Reimchen, T.E. Behavioural responses of Canis familiaris to different tail lengths of a
remotely-controlled life-size dog replica. Behaviour 2008, 145, 377–390. [CrossRef]
Tail Docking Statements. Available online: https://www.massfeddogs.org/Downloads/TailDockStatements.
pdf (accessed on 22 April 2018).
CKC Supports Freedom of Choice Despite BC Ban on Tail Docking. Available online: https://www.ckc.ca/
en/News/2016/November/CKC-Supports-Freedom-of-Choice-Despite-BC-Ban-on-T (accessed on 22 April
2018).
Mellor, D.J.; Murray, L. Effects of tail docking and castration on behaviour and plasma cortisol concentrations
in young lambs. Res. Vet. Sci. 1989, 46, 387–391. [PubMed]
Mellor, D.J.; Murray, L. Changes in the cortisol responses of lambs to tail docking, castration and ACTH
injection during the first seven days after birth. Res. Vet. Sci. 1989, 46, 392–395. [PubMed]
Mellor, D.J.; Molony, V.; Robertson, I.S. Effects of castration on behaviour and plasma cortisol concentrations
in young lambs, kids and calves. Res. Vet. Sci. 1991, 51, 149–154. [CrossRef]
Molony, V.; Kent, J.E.; Robertson, I.S. Behavioural responses of lambs of three ages in the first three hours
after three methods of castration and tail docking. Res. Vet. Sci. 1993, 55, 236–245. [CrossRef]
Molony, V.; Kent, J.E.; Robertson, I.S. Assessment of acute and chronic pain after different methods of
castration of calves. Appl. Anim. Behav. Sci. 1995, 46, 33–48. [CrossRef]
Stillwell, H.J.; St. Louis, P.A.; Nippo, M.M.; Rhodes, R.C., III. Physiological responses associated with
tail-docking in 3- and 7-day old lambs. J. Anim. Sci. 1994, 72 (Suppl. 1), 323.
Petrie, N.J.; Mellor, D.J.; Stafford, K.J.; Bruce, R.A.; Ward, R.N. Cortisol responses of calves to two methods of
tail docking used with or without local Anaesthesia. N. Z. Vet. J. 1996, 44, 4–8. [CrossRef] [PubMed]
Mellor, D.J.; Cook, C.J.; Stafford, K.J. Quantifying some responses to pain as a stressor. In The Biology of
Animal Stress: Assessment and Implications for Welfare; Moberg, G.P., Mench, J.A., Eds.; CAB International:
Wallingford, UK, 2000; pp. 171–198.
Johnson, C.B.; Sylvester, S.P.; Stafford, K.J.; Mitchinson, S.L.; Ward, R.N.; Mellor, D.J. Effects of age on
the electroencephalographic response to castration in lambs anaesthetised using halothane in oxygen from
birth to 6 weeks old. Vet. Anaesth. Analg. 2009, 36, 273–279. [CrossRef] [PubMed]

Animals 2018, 8, 82

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.

79.
80.
81.
82.
83.
84.
85.

16 of 18

Taylor, A.A.; Weary, D.M. Vocal responses of piglets to castration: Identifying procedural sources of pain.
Appl. Anim. Behav. Sci. 2000, 70, 17–26. [CrossRef]
Sutherland, M.A.; Tucker, C.B. The long and short of it: A review of tail docking in farm animals. Appl. Anim.
Behav. Sci. 2011, 135, 179–191. [CrossRef]
Sutherland, M.A. Welfare implications of invasive piglet husbandry procedures, methods of alleviation and
alternatives: A review. N. Z. Vet. J. 2015, 63, 52–57. [CrossRef] [PubMed]
Anand, K.J.S.; Hickey, P.R. Pain and its effects in the human neonate and fetus. N. Eng. J. Med. 1987, 317,
1321–1329. [CrossRef] [PubMed]
Craig, K.D.; Whitfield, M.F.; Grunau, R.V.E.; Linton, J.; Hadjistavropoulos, H.D. Pain in the preterm neonate:
Behavioural and physiological indices. Pain 1993, 52, 287–299. [CrossRef]
Schuster, A.; Lenard, H.G. Pain in newborns and prematures: Current practice and knowledge. Brain Dev.
1990, 12, 459–465. [CrossRef]
Goubet, N.; Clifton, R.K.; Shah, B. Learning about pain in preterm newborns. J. Dev. Behav. Pediat. 2001, 22,
418–427. [CrossRef]
Marchant, A. ‘Neonates do not feel pain’: A critical review. Biosci. Horizons 2014, 7, 1–9. [CrossRef]
Mellor, D.J.; Gregory, N.G. Responsiveness, behavioural arousal and awareness in fetal and newborn lambs:
Experimental, practical and therapeutic implications. N. Z. Vet. J. 2003, 51, 2–13. [CrossRef] [PubMed]
Mellor, D.J.; Diesch, T.J.; Gunn, A.J.; Bennet, L. The importance of ‘awareness’ for understanding fetal pain.
Brain Res. Rev. 2005, 49, 455–471. [CrossRef] [PubMed]
Mellor, D.J.; Diesch, T.J. Onset of sentience: The potential for suffering in fetal and newborn farm animals.
Appl. Anim. Behav. Sci. 2006, 100, 48–57. [CrossRef]
Mellor, D.J.; Diesch, T.J. Birth and hatching: Key events in the onset of ‘awareness’ in lambs and chicks. N. Z.
Vet. J. 2007, 55, 51–60. [CrossRef] [PubMed]
Diesch, T.J.; Mellor, D.J.; Johnson, C.B.; Lentle, R.G. Responsiveness to painful stimuli in anaesthetised
newborn and young animals of varying neurological maturity (wallaby joeys, rat pups and lambs). AATEX J.
2008, 14, 549–552.
Mellor, D.J.; Diesch, T.J.; Gunn, A.J.; Bennet, L. Fetal ‘awareness’ and ‘pain’: What precautions should be
taken to safeguard fetal welfare during experiments? AATEX J. 2008, 14, 79–83.
Mellor, D.J.; Diesch, T.J.; Johnson, C.B. When do mammalian young become sentient? ALTEX 2010, 27,
275–280.
Mellor, D.J. Galloping colts, fetal feelings and reassuring regulations: Putting animal welfare science into
practice. J. Vet. Med. Educ. 2010, 37, 94–102. [CrossRef] [PubMed]
Campbell, M.L.H.; Mellor, D.J.; Sandøe, P. How should the welfare of fetal and neurologically immature
postnatal animals be protected? Anim. Welf. 2014, 23, 369–379. [CrossRef] [PubMed]
Mellor, D.J.; Lentle, R.G. Survival implications of the development of behavioural responsiveness and
awareness in different groups of mammalian young. N. Z. Vet. J. 2015, 63, 131–140. [CrossRef] [PubMed]
Mellor, D. Transitions in neuroinhibition and neuroactivation in neurologically mature young at birth,
including the potential role of thoracic compression during labour; page 7. In Aleman, M.; Weich, K.M.;
Madigan, J.E. Survey of veterinarians using a novel physical compression squeeze procedure in
the management of neonatal maladjustment syndrome in foals. Animals 2017, 7, 69. [CrossRef] [PubMed]
Chang, P.; Fabrizi, L.; Olhede, S.; Fitzgerald, M. The development of nociceptive network activity in
the somatosensory cortex of freely moving rat pups. Cereb. Cortex 2016, 26, 4513–4523. [CrossRef] [PubMed]
Diesch, T.J.; Mellor, D.J.; Johnson, C.B.; Lentle, R.G. Electroencephalographic responses to tail clamping in
anaesthetised rat pups. Lab. Anim. 2009, 43, 224–231. [CrossRef] [PubMed]
Fox, M.W. Postnatal development of the EEG in the dog—1. J. Small Anim. Prac. 1967, 8, 71–76. [CrossRef]
Fox, M.W. Postnatal development of the EEG in the dog—II. J. Small Anim. Prac. 1967, 8, 77–107. [CrossRef]
Fox, M.W. Postnatal development of the EEG in the dog—III. J. Small Anim. Prac. 1967, 8, 109–111. [CrossRef]
Khazipov, R.; Luhmann, H. Early patterns of electrical activity in the developing cerebral cortex of humans
and rodents. Trends Neurosci. 2006, 29, 414–418. [CrossRef] [PubMed]
Ren, K.; Anseloni, V.; Zou, S.-P.; Wade, E.; Novikova, S.; Ennis, M.; Traub, R.; Gold, M.; Dubner, R.; Lidow, M.
The sensitive period and developmental time course for long-term alterations in pain responsivity after
neonatal local inflammatory insult. Pain 2004, 110, 588–596. [CrossRef] [PubMed]

Animals 2018, 8, 82

86.
87.
88.
89.

90.
91.
92.
93.
94.
95.
96.

97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.

109.
110.
111.

112.
113.
114.
115.

17 of 18

LaPrairie, J.L.; Murphy, A.Z. Long term impact of neonatal injury in male and female rats: Sex differences,
mechanisms and clinical implications. Front. Neuroendocr. 2010, 31, 193–202. [CrossRef] [PubMed]
Taddio, A.; Goldbach, M.; Ipp, M.; Stevens, B.; Koren, G. Effect of neonatal circumcision on pain responses
during vaccination in boys. Lancet 1995, 345, 291–292. [CrossRef]
Taddio, A.; Katz, J.; Ilersich, A.L.; Koren, G. Effect of neonatal circumcision on pain response during
subsequent routine vaccination. Lancet 1997, 349, 599–603. [CrossRef]
Giminiani, P.; Edwards, S.A.; Malcolm, E.M.; Leach, M.C.; Herskin, M.S.; Sandercock, D.A. Characterisation
of short- and long-term mechanical sensitisation following surgical tail amputation in pigs. Sci. Rep. 2017, 7,
4827. [CrossRef] [PubMed]
McCracken, L.; Waran, N.; Mitchinson, S.; Johnson, C.B. Effect of age at castration on behavioural response
to subsequent tail docking in lambs. Vet. Anaesth. Analges. 2010, 37, 375–381. [CrossRef] [PubMed]
Impey, S. The Effect of Early Post-Natal Castration on Subsequent Electroencephalogram Response to Tail
Docking in Lambs. Master’s Thesis, Massey University, Palmerston North, New Zealand, 2015.
Gregory, N.G. Pain. In Physiology and Behaviour of Animal Suffering; Blackwell Publishing: Oxford, UK, 2004;
pp. 94–140.
Campbell, J.N.; Meyer, R.A. Mechanisms of neuropathic pain. Neuron 2006, 52, 77–92. [CrossRef] [PubMed]
Gross, T.L.; Carr, S.H. Amputation neuroma of docked tails in dogs. Vet. Path. 1990, 27, 61–62. [CrossRef]
[PubMed]
Herskin, M.S.; Thodberg, K.; Jensen, H.E. Effects of tail docking and docking length on neuroanatomical
changes in healed tail tips of pigs. Animal 2015, 9, 677–681. [CrossRef] [PubMed]
Sandercock, D.A.; Smith, S.H.; Di Giminiani, P.; Edwards, S.A. Histopathological characterization of tail
injury and traumatic neuroma development after tail docking in piglets. J. Comp. Path. 2016, 155, 40–49.
[CrossRef] [PubMed]
French, N.P.; Morgan, K.L. Neuromas in docked lamb’s tails. Res. Vet. Sci. 1992, 52, 389–390. [CrossRef]
Mellor, D.J. Farmer and public perspectives on neonatal lamb mortality. Welf. Pulse 2010, 6, 12–13.
Mellor, D.J.; Diesch, T.J.; Johnson, C.B. Should mammalian fetuses be excluded from regulations protecting
animals during experiments? ALTEX 2010, 27, 199–202.
Darwin, C. The Expression of the Emotions in Man and Animals; University of Chicago Press: Chicago, IL, USA,
1872.
Lorenz, K. Die angeborenen Formen möglicher Erfahrung. Z. Tierpsychol. 1943, 5, 235–409. [CrossRef]
Fullard, W.; Reiling, A.M. An investigation of Lorenz’s “Babyness”. Child Dev. 1976, 47, 1191–1193. [CrossRef]
Gould, S.J. The Panda’s Thumb; W.W. Norton and Company: New York, NY, USA, 1980.
Morreall, J. Cuteness. Br. J. Aesthet. 1991, 31, 39–47. [CrossRef]
Morris, P.H.; Reddy, V.; Bunting, R.C. The survival of the cutest: Who’s responsible for the evolution of
the teddy bear? Anim. Behav. 1995, 50, 1697–1700. [CrossRef]
Lorenz, K. Studies in Animal and Human Behavior; Methuen: London, UK, 1971; Volume II.
Brosch, T.; Sander, D.; Scherer, K.R. That Baby Caught My Eye . . . Attention Capture by Infant Faces. Emotion
2007, 7, 685–689. [CrossRef] [PubMed]
Glocker, M.L.; Langleben, D.D.; Ruparel, K.; Loughead, J.W.; Gur, R.C.; Sachser, N. Baby schema in infant
faces induces cuteness perception and motivation for caretaking in adults. Ethology 2009, 115, 257–263.
[CrossRef] [PubMed]
Bowlby, J. An ethological approach to research in child development. Br. J. Med. Psychol. 1957, 30, 230–240.
[CrossRef] [PubMed]
Bowlby, J. Attachment and loss. In Volume 1: Attachment; Basic Books: New York, NY, USA, 1982.
Kringelbach, M.L.; Lehtonen, A.; Squire, S.; Harvey, A.G.; Craske, M.G.; Holliday, I.E.; Green, A.L.; Aziz, T.Z.;
Hansen, P.C.; Cornelissen, P.L.; et al. A specific and rapid neural signature for parental instinct. PLoS ONE
2008, 3, e1664. [CrossRef] [PubMed]
Lawrence, E.A. Neoteny in American perceptions of animals. In Perceptions of Animals in American Culture;
Hoage, R.J., Ed.; Smithsonian Institution Press: Washington, DC, USA, 1989.
Archer, J. Why do people love their pets? Evol. Hum. Behav. 1997, 18, 237–259. [CrossRef]
Stafford, K. The Welfare of Dogs; Springer: Dordrecht, The Netherlands, 2006.
Allin, J.T.; Banks, E.M. Effects of temperature on ultrasound production by infant albino rats. Dev. Psychobiol.
1971, 4, 149–156. [CrossRef] [PubMed]

Animals 2018, 8, 82

18 of 18

116. Newman, J.D. Neural circuits underlying crying and cry responding in mammals. Behav. Brain Res. 2007,
182, 155–165. [CrossRef] [PubMed]
117. Noonan, G.J.; Rand, J.S.; Blackshaw, J.K.; Priest, J. Tail docking in dogs: A sample of attitudes of veterinarians
and dog breeders in Queensland. Aust. Vet. J. 1996, 73, 86–88. [CrossRef] [PubMed]
118. Mellor, D.J. Enhancing animal welfare by creating opportunities for ‘positive affective engagement’. N. Z.
Vet. J. 2015, 63, 3–8. [CrossRef] [PubMed]
119. Mellor, D.J. Moving beyond the ‘Five Freedoms’ by updating the ‘Five Provisions’ and introducing aligned
‘Animal Welfare Aims’. Animals 2016, 6, 59. [CrossRef] [PubMed]
120. Mellor, D.J.; Beausoleil, N.J. Extending the ‘Five Domains’ model for animal welfare assessment to
incorporate positive welfare states. Anim. Welf. 2015, 24, 241–253. [CrossRef]
121. Mellor, D.J.; Patterson-Kane, E.; Stafford, K.J. The Sciences of Animal Welfare; Wiley-Blackwell Publishing:
Oxford, UK, 2009.
122. Green, T.C.; Mellor, D.J. Extending ideas about animal welfare assessment to include ‘quality of life’ and
related concepts. N. Z. Vet. J. 2011, 59, 316–324. [CrossRef] [PubMed]
123. Merker, B. Consciousness without a cerebral cortex: A challenge for neuroscience and medicine. Behav. Brain
Sci. 2007, 30, 63–81. [CrossRef] [PubMed]
124. Panksepp, J. Emotional feelings originate below the neocortex: Toward a neurobiology of the soul.
Commentary on Merker, B. Consciousness without a cerebral cortex: A challenge for neuro-science and
medicine. Behav. Brain Sci. 2007, 30, 101–103. [CrossRef]
125. USA Kennel Clubs Tail Docking Statements 2009. Available online: https://www.massfeddogs.org/
Downloads/TailDockStatements.pdf (accessed on 30 May 2018).
126. Fadeyemi, A.J. Tail docking in dogs: Evaluation of current practices and ethical aspects in southwest Nigeria.
J. Vet. Med. Anim. Health 2014, 6, 18–24.
127. Eyarefe, O.D.; Oguntoye, C.O. Cosmetic tail docking: An overview of abuse and report of an interesting case.
BMC Vet. Res. 2016, 12, 41. [CrossRef] [PubMed]
128. Mellor, D.J. Positive welfare states and promoting environment-focused and animal-to-animal interactive
behaviours. N. Z. Vet. J. 2015, 63, 9–16. [CrossRef] [PubMed]
129. The Evolution of the Legal Status of Animals: From Things to Sentient Beings. 2018. Available online:
https://www.globalanimalnetwork.org/evolution-legal-status-animals-things-sentient-beings (accessed on
28 April 2018).
130. UDAW: Universal Declaration on Animal Welfare. 2014. Available online: https://en.wikipedia.org/wiki/
Universal_Declaration_on_Animal_Welfare (accessed on 28 April 2018).
131. World Organisation for Animal Health: Paris, France. 2017. Available online: http://www.oie.int/fileadmin/
Home/eng/Animal_Welfare/docs/pdf/Others/EN_OIE_AW_Strategy.pdf (accessed on 10 May 2018).
132. Diesel, G.; Pfeiffer, D.; Crispin, S.; Brodbelt, D. Risk factors for tail injuries in dogs in Great Britain. Vet. Rec.
2010, 166, 812–817. [CrossRef] [PubMed]
© 2018 by the author. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

