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Abstract
Handedness has proven to be the most effective and least intrusive measure of laterality in many species. Several studies have 
investigated paw preference in dogs (Canis familiaris) without considering the potential impact that owner’s handedness 
may have on it, despite dogs being a domesticated species. The aim of this study was to investigate whether owner handed-
ness influences paw preference in their dogs. Sixty-two dogs had their paw preference tested using a Paw Task and a Reach 
Task in their home over 10 days, recorded by their owners. Interestingly, it was found that left-handed owners were more 
likely to own a dog with a left paw bias, and right-handed owners were more likely to own a dog with a right paw bias. In 
the Paw Task, the hand presented to a dog did not significantly predict which paw the dog lifted in response. Furthermore, 
it was found that females displayed a right paw bias at all age groups. However, males had a left paw bias in puppyhood and 
right paw bias in older age groups. We conclude that owner handedness influences paw preference in dogs, and it should be 
considered when suitably pairing dogs to potential owners, especially in assistance work.
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Introduction

Handedness is the most common measure of behavioural 
lateralization in humans (Versace and Vallortigara 2015), 
with 90% of individuals being right hand dominant in most 
tasks (Papadatou-Pastou et al. 2020). Being right-handed is 
controlled by the left hemisphere of the brain, a crucial area 
for language and potentially accountable for the percentage 
of right-handed individuals among the human population 
(Corballis 2003). Lateralization is a feature of all mamma-
lian species, as well as most vertebrates (Rogers 2002) and 
invertebrates (Frasnelli 2013; Rogers et al. 2013). In most 
vertebrate species, the right hemisphere has been linked to 
information processing and recognising conspecifics (Rog-
ers 2002), with the left hemisphere used in discriminat-
ing between previously encountered objects (Rogers et al. 
2004). Hand preference in non-human primates has been 

found to be task specific (McGrew and Marchant 1999), with 
complexity and animacy of an object affecting hand prefer-
ence: A right-hand bias has been found only in behaviours 
directed towards inanimate target objects, but not towards 
animate targets (Fagot and Vauclair 1991; Forrester et al. 
2011, 2012). Furthermore, the strength of laterality has 
been shown to be an indicator of emotional functioning in 
chicks and dogs with weak lateralization being more reac-
tive in response to a stressor (Dharmaretnam and Rogers 
2005; Branson and Rogers 2006). It was also found that left 
handedness is linked to showing stronger fear responses in 
marmosets (Braccini and Caine 2009). Left limb biases have 
also been linked to aggression, reactivity, and vigilance in 
numerous species (Schneider et al. 2013; Siniscalchi et al. 
2014). As limb preference seems linked to emotional func-
tioning (Leliveld et al. 2013; Versace and Vallortigara 2015) 
it could be a predictor of vulnerability and poor welfare. 
Therefore, limb preference could be a useful measure when 
considering the welfare of captive species (Gordon and Rog-
ers 2015), and when considering the welfare of dogs in res-
cue centres and assistance dog training.

Handedness, or pawedness, is often assessed by observing 
the use of an animal’s dominant limb when participating in 
tasks (Batt et al. 2007). Paw preference in dogs has previ-
ously been studied through several tasks such as removal of 
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tape on their nose (Quaranta et al. 2004), taking a first step 
(Simon et al. 2022; Tomkins et al. 2012; Barnard et al. 2017; 
Wells et al. 2018), retrieving food from a can (Wells 2003), 
lifting a paw (Wells 2003; Wells et al. 2018) or stabilising 
a stuffed Kong™ (Simon et al. 2022; Branson and Rogers 
2006; Schneider et al. 2013; Siniscalchi et al. 2016). From 
a review of paw preference tests (Wells 2020), the two with 
the highest test–retest reliability and the easiest to implement 
for owners, without compromising welfare, are the reaching 
test (Wells 2003) and lifting a paw test (Wells 2003; Wells 
et al. 2018). Each of these tests independently involve either 
the owner or an interaction with an inanimate object. Using 
two paw preference tests per participant could, therefore, 
increase the validity of the data, as well as investigate the 
differences in the interactions.

Dogs show behavioural lateralization and have a popu-
lation-level right paw preference in both male and female 
dogs. Dogs present a sex bias in pawedness, like human 
handedness, showing a right limb preference  (Duncan 
et al. 2022), with a higher percentage of right pawedness 
in females than males (Hirnstein et al. 2019; Wells 2003; 
McGreevy et al. 2010; Quaranta et al. 2004; Laverack et al. 
2021). It creates speculation among the field of other factors 
that could contribute towards what influences handedness, 
such as sex hormones. In contrast to this, a recent meta-
analysis found no left or right paw bias at the population 
level, but only at the individual level in the species (Ock-
lenburg et al. 2019). Left paw laterality has been associated 
with an increased performance in dogs in tasks involving 
moving forward, searching, and finding objects (Van Alphen 
et al. 2005), whereas a weak paw preference makes a dog 
more likely to be distracted in agility training (Siniscalchi 
et al. 2014). Another factor found to influence paw prefer-
ence in dogs is age, with older dogs showing a stronger right 
paw bias than younger dogs (Laverack et al. 2021). Dog’s 
pawedness is more defined, and therefore easier to identify, 
once the dog is closer to social maturity (Overall and Dun-
ham 2002; Batt et al. 2008).

Although several genes have been associated with it 
(McManus et al. 2013), human handedness has been shown 
to be influenced by a number of environmental and cultural 
factors (e.g. Fagard and Dahmen 2004; Ocklenburg et al. 
2010; Fagard et  al. 2021), including parental influence 
(Laland 2008). Studies have proposed hypotheses on the 
role of human domestication in shaping dogs’ cognition, 
behaviour, and sociability (Range et al. 2019; Lazzaroni 
et al. 2020). As lateralization is expressed through behav-
iour and it is linked to cognition, human domestication may 
have played a role also in influencing dogs’ pawedness. Dogs 
have a similar ontogenetic experience to humans (Ocklen-
burg et al. 2019) and therefore, it can be argued that dogs 
can be used to delve deeper into human cognition (Johnston 
et al. 2017). Social learning has also played an integral part 

in the domestication process of dogs (Fugazza et al. 2018) 
and therefore it must be considered whether pawedness in 
dogs reflects their owners’ handedness. In agility-trained 
dogs, latency to complete obstacles was longer when owners 
were in the left visual field compared to the right (Siniscal-
chi et al. 2014). Thus, from lateralization studies with dogs, 
owners can gain more information to increase success in 
training and sports such as agility and flyball. Owner–dog 
compatibility is crucial in sporting success and strong lat-
eralization has shown to be beneficial in improving the 
efficiency of behaviours (Rogers et al. 2013). Among other 
potential processes, it has been hypothesised that domesti-
cated animals, like cats and dogs, may develop a stronger 
paw preference through imitation of humans (Ocklenburg 
et al. 2019). Social learning is advantageous for dogs as it 
reduces the risk of failure in trial-and-error learning and has 
proven to be a more efficient method of acquiring informa-
tion (Fugazza et al. 2018) as well as setting them up for suc-
cess. Although there is evidence of dogs learning through 
observing their owner (Kubinyi et  al. 2003), behaviour 
that is repeated over time is more likely to be remembered. 
Therefore, it is important to consider the length of time a 
dog has been owned for as recently obtained dogs may not 
have ‘socially learned’ from their owners yet. Investigating 
the potential influence of owners on dog’s pawedness would 
expand knowledge on social learning and behaviour, as well 
as lateralization. This could optimise the success of train-
ing (Batt et al. 2008; Tomkins et al. 2010) as well as reduce 
unnecessary training and costs on potentially unsuitable 
dogs (Slabbert and Odendaal 1999). Paw preference tests 
have also proven to not negatively impact the dog’s welfare 
unlike other behaviour tests such as the Startle Test (Svat-
berg 2002) and the Strange Situation Test (adapted by Topál 
et al. 1998). Therefore, more research using paw preference 
tests will contribute to the research on their effectiveness and 
what they can show.

The aim of this study was to explore how owner’s hand-
edness influences paw preference in dogs assessed by their 
owners through an online questionnaire and two tasks 
within their homes, a Paw Task (Wells et al. 2018) and a 
Reach Task (Wells 2003). These two tasks allowed us to 
obtain two measures of paw preference to assess the effect 
of interaction with the owner (in the Paw task) and with an 
object (in the Reach Task). The results of the two tasks were 
analysed against the information provided by the owners 
of their handedness; the dog’s age, neuter status, and sex. 
Given the premises of the potential effect of domestication 
and social learning, we could predict left-handed owners to 
be more likely to have left pawed dogs, and right-handed 
owners to be more likely to have right pawed dogs. Based on 
previous literature on paw preference in domestic dogs, we 
expected: (1) a predominant use of one paw, not necessar-
ily the same, in both tasks; (2) a higher percentage of right 
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pawed individuals in females than in male dogs; (3) older 
dogs will show a right paw preference more than younger 
dogs, especially males.

Materials and methods

Subjects

Sixty-two dogs of different breeds aged 0–12 participated 
in the study. Two owners specified that they were ambidex-
trous. Therefore, their data were removed. Of the remaining 
sixty dogs, 40 were Pedigree and 20 were Mixed Breed. 
Each dog was categorised into one of three age classes 
(Puppyhood, Adulthood, and Late Adulthood; Table  1; 
Wallis et al. 2016). There were 28 males (14 neutered, 14 
unneutered), and 32 females (20 neutered, 12 unneutered). 
All the dogs were companion animals whose owners gave 
informed written consent to them participating in the study 
and acknowledged that they could not be identified via the 
study (see Supplementary Material). None of the subjects 
were reactive around toys, nor had any mobility problems 
which could create motor bias. Sixty different owners (50 
right-handed and 10 left-handed) participated in the study. 
Participants were recruited through advertising on social 
media, and through the University of Lincoln’s Pets Can 
Do database.

Questionnaire

The dogs’ owners were asked to complete a questionnaire 
using JISC online surveys prior to the paw preference tasks 
to gather information about themselves, their dogs, and their 
social interactions. The questionnaire provided information 
on the owner’s gender, handedness, and on the demographi-
cal data of their dogs: age, breed, sex, neuter status, and 
health (for details see the full questionnaire in Supplemen-
tary Material).

Paw preference tests

Two previously employed tests were used and adapted to 
record the dogs’ paw preference: a Paw Task and a Reach 

task. All the dogs were required to undertake these two 
tasks within the dog’s homes over a 10 non-consecutive day 
period. To prevent carryover effects, the tasks were carried 
out at separate times during each day.

Paw Task

In the Paw Task, dogs were ensured to be sat symmetrically 
to prevent motor bias through uneven weight distribution. 
Owners were instructed to put one hand behind their back 
and offer their other hand flat upwards in front of their dog, 
keeping their arm central to their body. Following this, the 
owners would repeat the task using their opposite hand. 
Instructions were provided for the owners on which hand to 
present first each trial. The first hand presented to the dog 
alternated randomly each day, and each day consisted of two 
trials: one presenting the left hand, one presenting the right 
hand, and vice versa. The owner recorded the paw that was 
first lifted by the dog and ticked the LEFT or RIGHT box of 
the online questionnaire accordingly. If the dog did not lift 
a paw, the owner ticked the NIL box. This task was repeated 
with a maximum of two trials per day for the owner’s left 
and right hand for 10 non-consecutive days, generating a 
total of 20 paw lifts per animal for the Paw Task. (See Sup-
plementary Material for the written instructions delivered to 
the owners with figures’ support).

Reach Task

A desired object, chosen by owners, was placed in an out-
of-reach area that was small enough to prevent the animal 
retrieving the object with its mouth but large enough so the 
dog could comfortably put its paw underneath. If able to, the 
owners were instructed to ask their dog to sit and wait whilst 
the task was set up. If unable to, the dogs were to be gently 
held back by another person whilst the owner set up the 
study. The owner was instructed to place the desired object 
in the chosen area. They were then instructed to step away 
from the piece of furniture by approximately one metre to 
allow the dog to interact with the object. The owner recorded 
the paw that was first used by the dog to retrieve the object 
and ticked the LEFT or RIGHT box of the online question-
naire. If the dog did not interact with the object, or used 
their mouth, the owner ticked the NIL box. The trial was 
suspended after 60 s if there was no interaction to prevent 
frustration build-up. The owner remained present throughout 
the study but did not interact with the dog until the first paw 
used to reach for the object was recorded, or after 60 s. This 
task was repeated with a maximum of one trial per day for 
10 non-consecutive days, generating a total of 10 reaches. 
The owner noted what object was used, and whether the 
object was consistent or changed throughout the study. (See 

Table 1  Age, sex, and neuter status of subjects

Life stage Age in months Female (neu-
tered)

Male (neutered)

Puppyhood 0–24 8 (2) 7 (0)
Adulthood  > 24–72 13 (9) 14 (9)
Late adulthood  > 72 11 (9) 7 (5)
Total 32 (20) 28 (14)
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Supplementary Material for the written instructions deliv-
ered to the owners with figures’ support).

Analysis

All analyses were conducted in R 4.0.4 (R Core Develop-
ment Team). To test the effects of owner handedness on 
dog’s paw preference in the two tasks, we fitted general-
ised linear mixed-effects models using the glmer function 
in the lme4 package (Bates et al. 2015). Handedness was 
calculated  using a Laterality Index (LI) using the formula 
LI = (L − R)/L + R), where L and R indicate Left and Right 
pawed responses; therefore, a score of 1.0 represents exclu-
sive left pawed use and − 1.0 represents exclusive right 
pawed use (Siniscalchi et al. 2008). LI was calculated sepa-
rately for the Paw Task conducted by the owner presenting 
the Left and Right hand, and the Reach Task, providing three 
LI scores for each dog. When separating the left and the 
right hands presented for analysis, the tasks were referred 
to as Paw Task Left Hand and Paw Task Right Hand. Age 
group, sex, and neuter status (and their interactions) were 
fixed factors, and the unique reference number (URN) 
of the owner was a random effect to control for potential 
pseudoreplication.

Results

Following model simplification, the paw used in the Reach 
Task was significantly predicted by owner handedness (Gen-
eral Linear Model: F1,54 = 31.38, P < 0.001***; Fig. 1a). The 
results show a left paw bias in dogs owned by a left-handed 
owner, and a right paw bias in dogs owned by right-handed 
owners in the Reach Task. There was no significant effect of 
sex (F1,54 = 2.45, P = 0.12), age group (F2,54 = 1.18, P = 0.31) 

or neuter status (F1,54 = 0.42, P = 0.52) for the paw used in 
the Reach Task.

Following model simplification, the paw used in 
the Paw Task Left Hand was significantly predicted by 
owner handedness (General Linear Model: F1,54 = 16.72, 
P < 0.001***; Fig. 1b). This specifically shown left paw 
bias in dogs owned by a left-handed owner, and right paw 
bias in dogs owned by right-handed owners in the Paw 
Task Left Hand. There was no significant effect of sex 
(F1,54 = 0.24, P = 0.62), age group (F2,54 = 0.22, P = 0.80) 
or neuter status (F1,54 = 0.89, P = 0.35) for the paw used in 
the Paw Task Left Hand.

Following model simplification, pawedness in the Paw 
Task Right Hand was significantly predicted by the inter-
action between sex and age group (General Linear Model: 
F2,52 = 4.38, P < 0.05*; Fig. 2a, b). Males showed a left 
paw bias in puppyhood, and a right paw bias in adulthood 
and late adulthood. In females, a right paw bias average 
was found in all three age groups. There was no significant 
effect of owner handedness (F1,52 = 1.27, P = 0.27), age 
group (F2,52 = 0.03, P = 0.97), sex (F1,52 = 2.47, P = 0.12) 
or neuter status (F1,52 = 0.13, P = 0.72) singly in the paw 
used in the Paw Task Right Hand. To have an 80% power 
of detecting a significance in owner handedness in the Paw 
Task Right Hand, a power analysis found n = 395 would 
be needed.

After controlling for the pseudoreplication, the own-
er’s left or right hand presented to the dog in the Paw 
Task did not have a significant effect of the paw the dog 
lifted in response, although on average dogs preferred to 
lift their right paw in response to the right hand offered 
(General Linear Mixed-effects Model: χ2(1) = 3.62, 
P = 0.057; Fig. 3). Sex (χ2(1) = 1.61, P = 0.20), age group 
(χ2(2) = 0.04, P = 0.98) and neuter status (χ2(1) = 0.17, 

Fig. 1  Median ± interquartile range of dogs’ pawedness in a the Reach Task and in b the Paw Task Left Hand for left- and right-handed owners
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P = 0.68) did not have a significant effect of the paw the 
dog lifted in response to the hand presented.

Discussion

The main aim of this study was to identify whether owner 
handedness influences paw preference in dogs. Left-
handed owners were significantly more likely to have a dog 
with a left paw bias, and right-handed owners were signifi-
cantly more likely to have a dog with a right paw bias. This 
was found in both the Reach Task and in the Paw Task Left 
Hand. Owner handedness was not shown to be a signifi-
cant predictor of dog pawedness in the Paw Task Right 
Hand. The reason for this may rely in the—although not 
significant—tendency that dogs tended overall to give the 
right paw when the right hand was offered. However, the 

interaction of sex and age group was a significant predictor 
of paw use in the Paw Task Right Hand. In line with previ-
ous research, females shown a right paw bias more than 
males (Laverack et al. 2021). It was also found that older 
male dogs presented a right paw bias more than younger 
dogs, like previous research (Laverack et al. 2021). How-
ever, this was found to be more stable in females who 
generally displayed a right paw bias throughout all age 
groups, whereas male dogs averaged with a left paw bias in 
puppyhood but presented a right paw bias in adulthood and 
late adulthood. This could be due to sex hormones at dif-
ferent ages; however, neuter status was not found to have 
a significant effect on paw preference in dogs in either 
of the tasks. An additional plausible explanation of paw 
preference becoming more evident with age may be linked 
to experience: younger individuals may show a slight paw 
preference and, as they use more and more this paw, they 
become more skilled with it and the preference becomes 
stronger. However, this cannot explain alone the difference 
of age effect between female and male dogs.

In our study, owners were asked to test their dogs paw 
preference in two tasks, Paw Task (Wells 2003; Wells et al. 
2018) and Reach Task (Wells 2003). These tasks have been 
reviewed for their efficacy in testing paw preference (Wells 
2020). The Reach Task has previously proven to be more 
effective in cats than dogs (Wells 2020). However, it has 
shown to be an appropriate measure of paw preference in 
dogs in this study as all dogs completed the tasks (Duncan 
et al. 2022). By using two measures of paw preference, we 
were able to assess an interaction with the owner and with 
an object. The Paw Task involves owner participation; how-
ever, this was controlled for by asking the owners whether 
their dogs had been previously taught to ‘give paw’. Due 
to the high percentage of subjects that had been taught to 
‘give paw’, i.e. 76.67%, it may be that the previous positive 
reinforcement for lifting a specific paw was more salient to 

Fig. 2  Median ± interquartile range of a female and b male dogs’ pawedness in the Paw Task Right Hand for the three age groups considered

Fig. 3  Median ± interquartile range of dog’s pawedness in the Paw 
Task for the left and right hand presented by the owners
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the dogs than observing and imitating the hand the owners 
presented during the Paw Task. This could help explain the 
non-significance of paw lifted to hand presented. In com-
parison to this, the Reach Task aims to remove owner bias 
by having the dog interact with a desired object without the 
owner in peripheral view of their dog. However, we should 
also consider that, although owners were instructed “to move 
away from the furniture to reduce their presence causing 
bias in how the dog interacts” (see Supplementary Mate-
rial) we could not prevent a possible influence of the owner 
movement and position during the task. For example, if the 
owners stepped away more to the right or left or were a bit 
to the left or to the right, instead of completely central, this 
may have biased what paw the dog used. This is especially 
true if we assume that typically dogs would have approached 
the object in a way that allowed them to have the maxi-
mum possibility of being in visual contact with the owner. 
Moreover, the significant result we found for the Reach Task 
could be a result of a higher ratio of right to left pawed dogs 
(Laverack et al. 2021), in comparison with the higher rate of 
right-handedness in humans (Papadatou-Pastou et al. 2020). 
Nevertheless, our data show that owner handedness signifi-
cantly predicts dog pawedness.

This study is based on data entirely collected by the dogs’ 
caregivers and therefore lacks the scientific precision of a 
laboratory experiment as the researchers could not control 
for extraneous variables. However, owners were given the 
option to score ‘NIL’ if their dog did not present a paw at 
any time during the tasks and we see no reason as to why 
the owners would provide incorrect information, or why they 
would feel the need to produce biased answers. Furthermore, 
there were several ‘NIL’ entries sporadically throughout the 
trial days, which shows that the owners felt they could enter 
the data accurately and did not receive pressure to select 
Left or Right accordingly. As well as detailed descriptions, 
photographs were provided to inform the human partici-
pants what was needed in the study and how to set up the 
tasks to ensure the study was as valid as possible in a home 
environment, and to ensure the study would be replicable 
for further research. Nevertheless, we cannot exclude that 
some caregivers may have committed small mistakes (e.g. 
in their position relative to the dog) which may have affected 
the results as an experimental setup like the one used in 
this study requires such precision and symmetry. The study 
took place within the owner’s and dog’s home environment 
encouraging natural behaviour for the dogs and increas-
ing the validity of data. However, in the future it would be 
important to run the study in a controlled experimental setup 
and also, as discussed above, to use an experimenter in addi-
tion to the caregiver to investigate this topic further.

There were more left-handed participants in the study 
when compared to the general population discovered in 
previous research (Papadatou-Pastou et al. 2020), with 

17% of the owners reporting to be left-handed. However, 
due to the nature of the study, it may appeal to left-hand-
ers to participate in a study as being left-handed is not 
considered ‘the norm’. Owner handedness was a highly 
significant predictor of paw preference in the Reach Task, 
and a significant predictor in the Paw Task Left Hand. 
This supports our hypothesis that owner handedness influ-
ences paw preference in dogs. Through development in 
the human environment, dogs have become socialised and 
learn through trial-and-error learning (Fugazza et al. 2018) 
and may have developed a stronger paw preference through 
their imitation of humans (Ocklenburg et al. 2019). In the 
Paw Task, if dogs have been previously positively rein-
forced to lift a specific paw in response to their owner’s 
left or right hand, then they will be more inclined to repeat 
this behaviour (Wells 2020). Therefore, it must be consid-
ered whether the Paw Task alone is a true reflection of the 
dog’s paw preference, which supports the use of two paw 
preference tests in this study. Although on average dogs 
preferred to give their right paw when the right hand was 
offered, the owner’s hand presented in the Paw Task did 
not have a significant effect on the paw lifted. Thus, this 
may suggest a longevity in the paw preference learned 
through the imitation of humans (Ocklenburg et al. 2019) 
and their handedness. Recent work has challenged the real 
presence or absence of imitation as a form of learning in 
the canine species (Huber et al. 2020). Indeed, in their 
study, Huber et al. (2020) showed that dogs develop such 
a strong relationship with their caregivers and are so eager 
to learn from them that they copy even causally irrelevant 
actions. Interestingly, the same pattern of “overimitation” 
for unnecessary actions does not occur when the actions 
are demonstrated by an experimenter instead of the car-
egiver (Huber et al. 2020). To verify this, in the future, it 
would be interesting to replicate our experiment with an 
experimenter instead of the caregiver.

For the non-significant result of owner handedness in the 
Paw Task Right Hand, a power analysis was undertaken and 
a recommended sample size for a significant result is 395. 
The subject size for this study, although small in comparison 
to previous studies (Laverack et al. 2021), was representa-
tive of mixed breed and pedigrees, including a subject from 
each breed group. The subjects were of various ages with a 
balance of females to males as well as a mix of neutered and 
unneutered. Therefore, the data are representative of dogs 
owned in the UK and can be generalised accordingly.

The interaction of sex and age was significantly associ-
ated with paw preference. For females, an average right paw 
bias was found consistent among all age groups, whereas 
males averaged with a left paw bias in puppyhood but stabi-
lised with an average right paw bias in the older age groups. 
This is in line with previous studies (Laverack et al. 2021). 
The development in male hormones could be a factor in 
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the change of paw preference through ages; however, neuter 
status was not found to be a predictor of paw preference nor 
in this study nor in previous research (Duncan et al. 2022) so 
future research should investigate which developmental fac-
tors may influence paw preference in male dogs.

For further research, it is important to consider how long 
a dog has been owned for before owner handedness influ-
ences the dog’s paw preference. The survey questioned when 
the dogs were obtained; however, it was difficult to work 
out the amount of time each dog was owned due to the age 
categories used in the questionnaire; and estimating would 
have decreased the validity of the analysis. In our study, we 
classified dogs into three age groups due to the constraint 
of 60 subjects, but the categories consisted of a wide age 
range. Therefore, to pinpoint when a dog’s paw preference 
stabilises, a shorter age range would be necessary. Further 
research into the critical periods of paw preference would not 
only increases our understanding of dog’s cognition (Range 
et al. 2019; Lazzaroni et al. 2020), but would improve train-
ing in assistance work (Batt et al. 2008; Tomkins et al. 2010) 
by ensuring the training is undertaken at critical periods.

Paw preference could be used to assess the suitability of 
an animal for assistance work (Wells 2020). If owner hand-
edness has an influence on dog’s pawedness, it needs to be 
considered whether this could impact the human–canine 
relationship (e.g. through better coordination in some 
tasks—Ghirlanda et al. 2009), and whether it could deter-
mine a dog’s success within training or participating in a 
sport. Motor lateralization, or pawedness, has an associa-
tion in the success of guide dog training (Batt et al. 2008; 
Tomkins et al. 2010). Therefore, further research into the 
area could optimise success of training whilst also suitably 
pairing a guide dog with its compatible left-, or right-handed 
owner. Research into this topic could also improve success 
for rehoming dogs. Paw preference tests are not only effec-
tive, but they do also not negatively impact the dog’s wel-
fare and incite stress unlike other behaviour tests such as 
the Startle Test (Svartberg 2002) and the Strange Situation 
Test (adapted by Topál et al. 1998). If more research could 
support the importance of paw preference tests to assess 
suitability of assistance work, it could reduce the use of 
less animal welfare friendly tests whilst continuing to save 
unnecessary training and costs on potentially unsuccessful, 
or unsuitable, dogs (Slabbert and Odendaal 1999). Further-
more, if owner handedness is found to have an influence on 
dog’s pawedness, then it produces more opportunity for the 
dogs to continue assistance work with further training or 
sets up the next owner for success by having a compatible 
pawedness–handedness.

In conclusion, our data suggest that owner handedness 
influences paw preference in dogs, although we need to 
consider the limits of the current study in terms of data 
collection. There is also strong evidence of a sex and age 

interaction influencing strength and direction of paw pref-
erence in dogs. This highlights the importance of further 
research into dog’s sex and age hormones that could con-
tribute towards paw preference. We believe this study pro-
vides an important starting point for future research on the 
influence of caregivers’ handedness on dogs’ paw preference 
and potentially on the efficiency of assistance dog training to 
match dogs with potential owners more suitably.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s10071- 022- 01673-x.

Acknowledgements We would like to thank all owners and their dogs 
that participated in this study. We would also like to thank Tom Pike 
and Jamie Smith for their statistical support and guidance.

Funding Open access funding provided by Università degli Studi di 
Trento within the CRUI-CARE Agreement.

Declarations 

Conflict of interest The authors report no conflict of interest.

Ethics approval The study was granted a favourable ethical decision by 
the Ethics Committee, School of Life Sciences, University of Lincoln 
UoL2020-1069.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Barnard S, Wells DL, Hepper PG, Milligan AD (2017) Association 
between lateral bias and personality traits in the domestic dog 
(Canis familiaris). J Comp Psychol 131(3):246–256

Bates D, Maechler M, Bolker B, Walker S (2015) Fitting linear mixed-
effects models using lme4. J Stat Softw 67:1–48

Batt L, Batt M, McGreevy P (2007) Two tests for motor laterality in 
dogs. J Vet Behav Clin Appl Res:47–51

Batt LS, Batt MS, Baguley JA, McGreevy PD (2008) Factors associ-
ated with success in guide dog training. J Vet Behav 3(4):143–151

Blau A (1946) The master hand: A study of the origin and meaning 
of left and right sidedness and its relation to personality and lan-
guage. American Orthopsychiatric Association, New York

Braccini SN, Caine NG (2009) Hand preference predicts reactions to 
novel foods and predators in marmosets (Callithrix geoffroyi). J 
Comp Psychol 123(1):18–25

https://doi.org/10.1007/s10071-022-01673-x
http://creativecommons.org/licenses/by/4.0/


 Animal Cognition

1 3

Branson NJ, Rogers LJ (2006) Relationship between paw preference 
strength and noise phobia in Canis familiaris. J Comp Psychol 
120(3):176–183

Corballis PM (2003) Visuospatial processing and the right-hemisphere 
interpreter. Brain Cogn 53(2):171–176

Dharmaretnam M, Rogers LJ (2005) Hemispheric specialization and 
dual processing in strongly versus weakly lateralized chicks. 
Behav Brain Res 162(1):62–70

Duncan A, Simon T, Frasnelli E (2022) Investigating the influence 
of neuter status on paw preference in dogs and cats. Laterality 
10:1–20

Fagard J, Dahmen R (2004) Cultural influences on the development of 
lateral preferences: a comparison between French and Tunisian 
children. Laterality 9:67–78

Fagard J, De Agostini M, Huet V, Granjon L, Heude B (2021) Is hand-
edness at five associated with prenatal factors? Int J Environ Res 
Public Health 18:3529

Fagot J, Vauclair J (1991) Manual laterality in nonhuman primates: a 
distinction between handedness and manual specialization. Psy-
chol Bull 109(1):76–89

Forrester GS, Leavens DA, Quaresmini C, Vallortigara G (2011) 
Target animacy influences gorilla handedness. Anim Cogn 
14(6):903–907

Forrester GS, Quaresmini C, Leavens DA, Spiezio C, Vallortigara G 
(2012) Target animacy influences chimpanzee handedness. Anim 
Cogn 15(6):1121–1127

Frasnelli E (2013) Brain and behavioral lateralization in invertebrates. 
Front Psychol 4:939

Fugazza C, Moesta A, Pogány Á, Miklósi Á (2018) Social learning 
from conspecifics and humans in dog puppies. Sci Rep 8(1):1–10

Ghirlanda S, Frasnelli E, Vallortigara G (2009) Intraspecific competi-
tion and coordination in the evolution of lateralization. Philos 
Trans R Soc Lond B 364:861–866

Gordon DJ, Rogers LJ (2015) Cognitive bias, hand preference and 
welfare of common marmosets. Behav Brain Res 287:100–108

Hirnstein M, Hugdahl K, Hausmann M (2019) Cognitive sex differ-
ences and hemispheric asymmetry: a critical review of 40 years 
of research. Lateral Asymmetr Body Brain Cogn 24(2):204–252

Huber L, Salobir K, Mundry R, Cimarelli G (2020) Selective overimi-
tation in dogs. Learn Behav 48:113–123

Johnston AM, Holden PC, Santos LR (2017) Exploring the evolution-
ary origins of overimitation: a comparison across domesticated 
and non-domesticated canids. Dev Sci 20(4):12460

Kubinyi E, Topál J, Miklósi A, Csányi V (2003) Dogs (Canis famil-
iaris) learn their owners via observation in a manipulation task. J 
Comp Psychol 117(2):156

Laland KN (2008) Exploring gene-culture interactions: insights from 
handedness, sexual selection and niche-construction case studies. 
Philos Trans R Soc Lond B 363:3577–3589

Laverack K, Pike TW, Cooper JJ, Frasnelli E (2021) The effect of sex 
and age on paw use within a large sample of dogs (Canis famil-
iaris). Appl Anim Behav Sci 238:105298

Lazzaroni M, Range F, Backes J, Portele K, Scheck K, Marshall-Pes-
cini S (2020) The effect of domestication and experience on the 
social interaction of dogs and wolves with a human companion. 
Front Psychol 11:785

Leliveld LM, Langbein J, Puppe B (2013) The emergence of emotional 
lateralization: evidence in non-human vertebrates and implica-
tions for farm animals. Appl Anim Behav Sci 145(1–2):1–14

McGreevy PD, Brueckner A, Thomson PC, Branson NJ (2010) Motor 
laterality in 4 breeds of dog. J Vet Behav 5(6):318–323

McGrew WC, Marchant LF (1999) Laterality of hand use pays off in 
foraging success for wild chimpanzees. Primates 40(3):509–513

McManus IC, Davison A, Armour JA (2013) Multilocus genetic 
models of handedness closely resemble single-locus models in 

explaining family data and are compatible with genome-wide 
association studies. Ann N Y Acad Sci 1288:48–58

Ocklenburg S, Bürger C, Westermann C, Schneider D, Biedermann H, 
Güntürkün O (2010) Visual experience affects handedness. Behav 
Brain Res 207:447–451

Ocklenburg S, Isparta S, Peterburs J, Papadatou-Pastou M (2019) Paw 
preferences in cats and dogs: meta-analysis. Lateral Asymmetr 
Body Brain Cogn 24(6):647–677

Overall KL, Dunham AE (2002) Clinical features and outcome in dogs 
and cats with obsessive-compulsive disorder: 126 cases (1989–
2000). J Am Vet Med Assoc 221(10):1445–1452

Papadatou-Pastou M, Ntolka E, Schmitz J, Martin M, Munafò MR, 
Ocklenburg S, Paracchini S (2020) Human handedness: a meta-
analysis. Psychol Bull 146(6):481–524

Quaranta A, Siniscalchi M, Frate A, Vallortigara G (2004) Paw prefer-
ence in dogs: relations between lateralised behaviour and immu-
nity. Behav Brain Res 153(2):521–525

Range F, Marshall-Pescini S, Kratz C, Virányi Z (2019) Wolves lead 
and dogs follow, but they both cooperate with humans. Sci Rep 
9(1):1–10

Rogers LJ (2002) Lateralization in vertebrates: its early evolution, 
general pattern, and development. Adv Study Behav 31:107–161

Rogers LJ, Zucca P, Vallortigara G (2004) Advantages of having a 
lateralized brain. Proc R Soc Lond Ser B Biol Sci 271(6):420–422

Rogers LJ, Rigosi E, Frasnelli E, Vallortigara G (2013) A right antenna 
for social behaviour in honeybees. Sci Rep 3(1):1–4

Schneider LA, Delfabbro PH, Burns NR (2013) Temperament and lat-
eralization in the domestic dog (Canis familiaris). J Vet Behav 
8(3):124–134

Simon T, Frasnelli E, Guo K, Barber A, Wilkinson A, Mills DS (2022) 
Is there an association between paw preference and emotionality 
in pet dogs? Animals 12(9):1153

Siniscalchi M, Quaranta A, Rogers LJ (2008) Hemispheric specializa-
tion in dogs for processing different acoustic stimuli. PLoS ONE 
3(10):3349

Siniscalchi M, Bertino D, Quaranta A (2014) Laterality and perfor-
mance of agility-trained dogs. Lateral Asymmetr Body Brain 
Cogn 19(2):219–234

Siniscalchi M, d’Ingeo S, Fornelli S, Quaranta A (2016) Relationship 
between visuospatial attention and paw preference in dogs. Sci 
Rep 6(1):1–8

Slabbert JM, Odendaal JS (1999) Early prediction of adult police 
dog efficiency—a longitudinal study. Appl Anim Behav Sci 
64(4):269–288

Svartberg K (2002) Shyness–boldness predicts performance in working 
dogs. Appl Anim Behav Sci 79(2):157–174

Tomkins LM, Thomson PC, McGreevy PD (2010) First-stepping Test 
as a measure of motor laterality in dogs (Canis familiaris). J Vet 
Behav 5(5):247–255

Tomkins LM, Thomson PC, McGreevy PD (2012) Associations 
between motor, sensory and structural lateralisation and guide 
dog success. Vet J 192(3):359–367

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

Van Alphen A, Bosse T, Frank I, Jonker CM, Koeman F (2005) Paw 
preference correlates to task performance in dogs. 27th Annual 
conference of the cognitive science society. Cognitive Science 
Society, Stresa, pp 2248–2253

Versace E, Vallortigara G (2015) Forelimb preferences in human beings 
and other species: multiple models for testing hypotheses on lat-
eralization. Front Psychol 6:233

Wallis LJ, Virányi Z, Müller CA, Serisier S, Huber L, Range F (2016) 
Aging effects on discrimination learning, logical reasoning and 
memory in pet dogs. Age 38(1):6



Animal Cognition 

1 3

Wells DL (2003) Lateralised behaviour in the domestic dog. Canis Fam 
Behav Process 61(1–2):27–35

Wells DL (2020) Paw preference as a tool for assessing emotional 
functioning and well-being in domestic dogs and cats: a review. 
Appl Anim Behav Sci 236:105–148

Wells DL, Hepper PG, Milligan AD, Barnard S (2018) Stability of 
motor bias in the domestic dog, Canis familiaris. Behav Proc 
149:1–7

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Does owner handedness influence paw preference in dogs?
	Abstract
	Introduction
	Materials and methods
	Subjects
	Questionnaire
	Paw preference tests
	Paw Task
	Reach Task

	Analysis

	Results
	Discussion
	Acknowledgements 
	References




