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Abstract 

Interhemispheric laterality has often been linked to different behavioral styles. This study 
investigates the link between limb preference and personality in donkeys. The sample consisted 
of 47 donkeys (Equus asinus), 30 males and 17 females. Limb preference was determined using 
observation of the leading limb in a motionless posture and personality was measured using the 
Donkey Temperament Questionnaire (French, 1993) completed by the donkeys’ keepers. A 
Principal Component Analysis obtained two components: Agreeableness and Extraversion. Age 
showed a positive relationship with Agreeableness, echoing trends in humans (Allemand, 
Zimprich & Hendriks, 2008; Allemand, Zimprich, & Martin, 2008; Donnellan & Lucas, 2008). 
Contrary to past research (Zucca et al., 2011), donkeys did not show a population-level 
preference towards either side. Limb preference significantly predicted the trait difficult to 
handle: donkeys with a preference to keep the right foot forward when motionless were harder 
to handle. This study presents the first investigation into limb preference and personality in 
donkeys, although more research is needed to clarify whether there is a population-level limb 
preference bias in donkeys, and the relationship between limb preference and Agreeableness. 
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Limb preference and personality in donkeys (Equus asinus) 

 

Laterality is a term that refers to the functional asymmetry of each hemisphere of the brain. It 
is a widespread phenomenon among animals (Rogers & Vallortigara, 2015; Wiper, 2017) that 
offers evolutionary advantages such as an increase in processing efficiency and a reduction of 
redundancy in the brain (Rogers et al., 2004; Vallortigara & Rogers, 2005). In the study of animal 
behaviour, laterality is commonly studied through motor preferences, which can be 
encountered in almost any vertebrate group, from primates (Meguerditchian et al., 2013) to fish 
(Cantalupo et al., 1995). More specifically, motor laterality has traditionally been studied as 
hand preference in primates (Hopkins et al., 2015; Hook & Rogers, 2008; Regaiolli et al., 2016), 
foot preference in other mammals, birds and amphibians (Cantalupo et al., 1996; Fabre-Thorpe 
et al., 1993; Harris, 1989) and locomotion in fish (Cantalupo et al., 1995). The tendency to study 
limb preference as the main sign of laterality might be due to analogy with human handedness. 
Hand preference is commonly used in psychology to investigate hemispheric dominance 
(Forrester et al., 2013) while animal research has often focused on hand and paw preferences 
(Rogers, 2009). 

In addition to these evolutionary advantages, motor laterality is associated with patterns of 
behaviour that reflect dominance of the contralateral hemisphere (Rogers, 2009). A common 
finding is that a left bias in motor behaviours is linked to stress-related behaviours, particularly 
in novel environments, governed by the right hemisphere. Left-handed chimpanzees (Pan 
troglodytes) take a longer time before exploring new environments and objects (Hopkins & 
Bennett, 1994). Similar patterns of behaviour are also present in humans (Wright et al., 2004) 
and other primates, with left-handed marmosets taking longer to start exploring new areas 
(Braccini & Caine, 2009 in Callithrix geoffroyi; Cameron & Rogers, 1999 in Callithrix jacchus; 
Ferández-Lázaro et al., 2019 in Callithrix jacchus, Callithrix  geoffroyi, Cebuella Oygmaea, 
Saguinus Imperator, Saguinus Oedipus, Leontopithecus rosalia, Pithecia Pithecia and Nycticebus 
pygmaeus). Evidence of this right-hemisphere specialization in avoidance and fear behaviours 
has also been seen in non-primate species and can manifest in different lateralised behaviours. 
In dogs (Canis lupus familiaris), for example, left-pawedness is associated with displaying more 
stress-related behaviours (Barnard et al., 2018) while, in pigs (Sus scofra), laterality in object 
manipulation with the snout shows that those that tend to use the left side are less bold 
(Goursot et al., 2019). This relationship between motor laterality and left biases in motor 
laterality across different species is consistent with the view that right hemisphere dominance 
is associated with slower approach behaviour in novel environments or to novel stimuli (Hopkins 
& Bennett, 1994). 

To our knowledge, there are no studies that have investigated the relationship between 
laterality and personality in donkeys (Equus asinus), although there are studies in horses, a 
closely related species (Equus caballus). Horses with a left-eye preference show stronger 
emotional reactions to new objects (Larose et al., 2006). Similarly, research has shown that 
horses show a left-side visual preference bias during agonistic interactions as well as in reactivity 
and vigilance behaviours (Austin & Rogers, 2007; Austin & Rogers, 2014). However, limb 
preference in horses do not seem to show a direct relationship with behaviour, although young 
horses that showed a stronger preference, regardless of whether it was to the left or the right, 
had increased attention to the environment (Austin & Rogers, 2012). Donkey laterality has been 
studied in the form of limb preference. Zucca et al. (2011) recorded the forelimb positioned at 
the front in a resting position for donkeys in two experimental conditions: a small enclosure and 
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a large open field. For donkeys that could roam in an open field, Zucca et al., (2011) found a clear 
population-level right forelimb preference when standing, contrary to biases found in horses 
(McGreevy & Rogers, 2005). However, this bias disappeared when placed in a small paddock. 
These results suggest that right biases while motionless are the norm under normal 
circumstances but are affected by stressful situations such as a reduced enclosure size. 

An important consideration that needs to be made when discussing limb preference in 
quadrupedal animals is the action used to measure lateral biases. Most studies researching 
motor laterality focus on actions that involve using a limb to interact with objects (Rogers, 2009). 
A different, less common approach is to investigate locomotion laterality by measuring the limb 
that initiates movement in quadrupedal animals (Hopkins, 2008; Morcillo et al., 2006). However, 
past studies in horses (Austin & Rogers, 2012; McGreevy & Rogers, 2005) and donkeys (Zucca et 
al., 2011) record the leading limb in a motionless quadrupedal position instead of leading limb 
when initiating movement. This methodological difference is important, as the forelimb when 
initiating movement from a quadrupedal position is always the opposite to the limb extended 
in a stationary posture. Given the predominant role of the right hemisphere in stress and 
avoidance behaviours (Westergaard et al., 2001), initiating movement might be a more relevant 
behaviour than a stationary leading limb when investigating the link between personality and 
laterality in donkeys. Thus, while the current study uses measures of laterality of limb preference 
in a stationary posture, it is important to consider that a right bias in stationary posture might 
reflect a left bias in initiating movement and vice versa. A possible interpretation, competing 
with Zucca et al.’s (2011) explanation of their right-population bias as the norm, is that right-
biases indicate a left preference to initiate the movement, potentially reflecting a more stress-
related personality.  

The connection between the right hemisphere and stress-related behaviours is well-established 
in mammals (Westergaard et al., 2001). Avoidance and withdrawal responses and other stress-
related behaviours are an important component of overall personality in mammals (Koolhaas et 
al., 1999) including humans (Hecht, 2013). Donkeys tend to have a reserved personality and 
older donkeys tend to be more used to interacting with humans (Gonzalez-de Cara et al., 2017). 
Assessing personality through trait ratings has revealed two components named “obduracy” and 
“vivacity” (French, 1993). Obduracy loaded items such as “agitated” and “difficult to handle” 
while “vivacity” loaded items such as “playful”, “outgoing” and “calm” (French, 1993). These two 
factors have since been reconsidered as Agreeableness and Extraversion respectively in an effort 
to make them more easily comparable with personality research in other species (Gosling & 
John, 1999). However, the link between laterality and personality has been investigated less 
often and appears to be less clear. Exploring the link between personality and laterality in 
donkeys will further our understanding of the influence of hemispheric asymmetries on general 
behaviour, outside of exploration and avoidance situations. While most research exploring the 
link between motor laterality and personality has focused on limb preferences when interacting 
with the environment (Barnard et al., 2018) and, more specifically in hand preference in 
primates (Braccini & Caine, 2009; Cameron & Rogers, 1999; Ferández-Lázaro et al., 2019; 
Hopkins & Bennett, 1994; Tomasseti et al., 2019) the present study will further our 
understanding of the topic by investigating a different measure of motor laterality in 
quadrupedal animals.  

The objective of this study was to replicate the findings of a validated personality questionnaire 
for donkeys (French, 1993), as well as to investigate the relationship between motor laterality 
and personality in donkeys. In light of previous research on donkeys (Zucca et al., 2011), we 
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would expect to find a population-level right bias while motionless. However, research in other 
mammals indicates that a right leading limb while motionless reflects a preference to initiate 
movement with the left limb, which would be associated with stress-related factors of 
personality. 

 

 

Method 

Sample 

The sample consisted of 47 donkeys, 17 females and 30 castrated males with an age range of 2 
to 36 years. All of them were used to being handled by keepers and had received basic training 
to facilitate daily tasks. The donkeys were fed hay and fresh vegetables twice a day, had access 
to grass in their enclosures and had water ad libitum. There were ten groups of donkeys (Table 
1), each group having been formed in order to accommodate the animals to enclosures of 
different sizes while accounting for the social preferences of the donkeys. The study was 
observational and non-invasive and was approved by Universidad de Córdoba. 

 

Table 1. Donkey groups, including size, sex and age 
range of each group. 

Group Group size Sex 
Age range 
(years) 

1 12 Mixed 3 – 16 

2 6 Mixed 2 – 17 
3 5 Mixed 16 – 20 
4 2 Males 18 – 24 
5 3 Males 23 – 27 
6 5 Mixed 10 – 29 
7 11 Mixed 9 – 36 
8 5 Mixed 2 – 10 
9 4 Males 7 – 28 
10 2 Males 17 – 32 

 

 

Measures 

Personality was measured using the Donkey Temperament Questionnaire (French, 1993) 
translated into Spanish. This questionnaire includes eight pairs of opposing adjectives to score 
animals: gentle-rough, shy-outgoing, calm-nervous, obliging-wilful, friendly-spiteful, content-
agitated, staid-playful and easy handling-difficult. Scores for each scale were measured in a 1-7 
Likert scale. During the original development of the questionnaire, each adjective was defined 
on the reverse of the form but this was removed following the pilot study as it was deemed not 
necessary by the keepers (French, 1993). For the current study, four keepers answered the 
questionnaires in order to obtain inter-rater reliability. The keepers were familiar with all the 
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donkeys, having spent a minimum time of one year with all of them, and made their ratings 
based on general patterns of behaviour over several months. 

 

Procedure  

Data collection consisted of 20 minutes of continuous focal observations, recording the leading 
limb in a motionless quadrupedal position (Austin & Rogers, 2012; McGreevy & Rogers, 2005) 
for at least 5 seconds (Zucca et al., 2011). A minimum of 20 events were recorded per animal. 
Two focal observations were conducted per animal, registering a minimum of 22 and a 
maximum of 54 events, with an average of 35 events per animal. Two donkeys did not achieve 
the minimum of 20 behaviours observed and they were excluded from the analysis of laterality. 
Observations were collected while the animals were standing, resting or grazing, but not when 
the animals were interacting with a feeder, since the lateral position of feeders in the enclosures 
could influence the posture. Animals were not observed if there were humans present (i.e. 
keepers being nearby or visitors). While a leading limb measure is common in research in 
donkeys and horses (Austin & Rogers, 2012; McGreevy & Rogers, 2005; Zucca et al., 2011), it 
also reflects an opposite preference for initiating movement. This way, a preference towards 
keeping the right limb in a leading position while motionless reflects a tendency to initiate 
movement with the left limb. All observations were carried out from May - June 2014 between 
06:30 and 10:00 in the morning and between 19:00 and 21:00 in the evening during periods of 
activity for the donkeys.  

 

Data availability 

The dataset used and analysed in this study is available from the corresponding author on 
reasonable request. 

 

Data analysis 

Results for the questionnaires were tested for inter-rater reliability; items with significant Intra 
Class Correlations were retained. Two items showed poor reliability: friendly-spiteful (IIC= 0.154, 
p= 0.289) and content-agitated (ICC= 0.206, p= 0.221) and were removed from all subsequent 
analysis. In order to obtain the overall personality scores for the Donkey Temperament 
Questionnaire (French, 1993), Principal Component Analysis was used to identify underlying 
dimensions of personality, using a varimax rotation (Freeman et al., 2013; French, 1993; King & 
Figueredo, 1997). Variables with loadings ≥ .5 in a component were considered salient, using a 
conservative criterion (Weiss et al., 2011; Úbeda & Llorente, 2015). Components were calculated 
using the “regression” method on SPSS v.26. Sex differences in personality were explored using 
independent-samples t-tests between males and females using Bonferroni correction (p < .025). 

 

We calculated limb preference indices for each animal using the formula LI = (R – L) / (R + L) 
(Hopkins, 1995), where R was the frequency of right-hand use and L was the frequency of left-
hand use. LI ranges from -1.0, indicating a left-limb preference, to +1.0, which indicates a right-
limb preference. Values close to 0 indicates no preference. A one sample t-test was carried out 
in order to assess population-level preferences in the group. The relationship between limb 
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preference and personality was tested using multiple linear regression analysis, using both the 
personality components and individual item-pairs as outcome variables, while limb preference 
and age were included as predictor variables in the model.  

 

Results 

 

Based on z-scores, 15 donkeys showed a significant leftward lateralization, 18 showed a 
significant rightward lateralization and 12 showed no preference; two donkeys did not achieve 
the minimum 20 observations needed and were excluded from the limb preference analysis. 
Table 2 shows the descriptive statistics for all personality items, as well as for the variables limb 
preference and age. The one sample t-test did not reveal a significant population-level 
preference (t(44)= 0.767, p= .224).  

 

Table 2. Mean and standard deviation for age, limb preference and 
personality items. 
  Females Males 
  Mean SD Mean SD 
Age (years) 21.41 9.24 13.60 9.000 
Limb preference indices -0.077 0.114 0.130 0.082 
Staid-Playful 3.353 0.218 4.625 0.202 
Shy-Outgoing 3.765 0.288 4.286 0.193 
Calm-Nervous 3.412 0.251 4.036 0.199 
Gentle-Rough 3.471 0.221 3.821 0.189 

Obliging-Wilful 3.500 0.243 3.804 0.193 

Easy to handle - Difficult to 
handle 

3.265 0.206 3.714 0.200 

 

The results for the Principal Component Analysis showed a significant Bartlett’s test of sphericity 
(X2(15)= 163.131, p < .001), indicating that the data were appropriate for PCA. The KMO measure 
of sampling adequacy was .770, which is above the recommended levels of .5. Inspection of the 
scree plot showed two components from the data, which coincides with the two components 
showing eigenvalues of > 1, explaining a total of 80.79% of the variance in the data. Table 3 
shows the item loadings for the rotated components. The items rough, difficult to handle, wilful 
and nervous all loaded positively on Component 1. Component 2 loaded the items playful and 
outgoing. In order to facilitate comparisons, we used Gosling and John’s (1999) classification 
under the Big Five component names, inverting the scores of Component 1 and naming it 
“Agreeableness”, and naming Component 2 “Extraversion”. Independent samples t-tests 
showed no significance difference between males and females in Agreeableness (t(45)= 1.294, 
p= .202). However, there was a significant difference in Extraversion (t(45)= -3.082, p= .004), 
with males showing higher scores. Table 4 shows the means and standard deviations for 
Agreeableness and Extraversion in male and female donkeys. 
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Table 4. Mean and standard deviation for Agreeableness and 
Extraversion for males and females. 
  Females (n=17) Males (n=30) 
  Mean SD Mean SD 
Agreeableness 0.25 0.95 -0.14 1.02 

Extraversion -0.55 0.98 0.31 0.88 

 

 

 

Regression predicting Agreeableness 

 

Linear regressions were conducted to predict Agreeableness based on limb preference and age. 
The model was close to significance (R2 = .131, F(2, 42) = 3.159, p = .053). The coefficient for age 
was significant, while the coefficient for limb preference was close to significance (Table 5) 

Table 5. Simple linear regression showing laterality and age as predictors of 

Agreeableness for male and female donkeys. 

Predictor B SE b Β t p CI 

Constant -0.499 0.3  -1.66 0.104  -0.285 

      0.108 

Limb 

preference 
-0.586 0.327 -0.263 -1.793 0.08 

-1.246 

Table 3. Rotated item loadings for the principal component 

analysis (percentage of variance accounted for). 

  
C1: Agreeableness 

(58.69%) 

C2: Extraversion 

(22.11%) 

Staid-Playful 0.404 0.812 

Shy-Outgoing -0.076 0.901 

Calm-Nervous 0.709 0.479 

Gentle-Rough 0.911 0.081 

Obliging-Wilful 0.921 0.084 

Easy to handle - 

Difficult to handle 

0.879 -0.109 

Note: item scores for Agreeableness were inverted. 
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            0.073 

Age 0.032 0.016 0.303 2.069 0.045 0.001 

      

0.064 

 
 

In order to explore the relationship between limb preference and personality further, we 
calculated linear regressions for the items that make up Agreeableness: nervous, rough, wilful 
and difficult to handle. The regression models showed that limb preference could not predict 
nervous (R2 = .131, F(2, 42) = 3.364, p = .052), rough (R2 = .095, F(2, 42) = 2.214, p = .122), or 
wilful (R2 = .111, F(2, 42) = 2.496, p = .085). However, the regression model predicting difficult 
to handle was significant (R2 = .149, F(2, 42) = 3.686, p = .034), accounting for 10.9% of the 
variance (Adjusted R2 = .109). Age and limb preference are significant predictors of difficult to 
handle; younger donkeys with a right-limb preference are more difficult to handle (Table 6). 

 

Table 6. Simple linear regression showing limb preference and age as 

predictors of difficult to handle. 

Predictor b SE b β t P CI 

Constant 4.07 0.292  13.942 < .001 3.48 

      4.659 

Limb 

preference 
0.642 0.318 0.293 2.023 0.049 0.002 

       1.283 

Age -0.033 0.015 -0.313 -2.161 0.036 -0.063 

 

     -0.002 

 
 

Regression predicting Extraversion 

 

Since there was a significant difference between male and female donkeys in Extraversion, the 
regression model predicting this variable was conducted for males and females separately. For 
female donkeys, the linear model predicting Extraversion was not significant (R2 = .008, F(2, 16) 
= 0.055, p = .946). Results for B coefficients can be seen in Table 7. 
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The linear model predicting Extraversion for male donkeys was also not significant (R2 = .111, 
F(2, 25) = 1.568, p = .228). Results for B coefficients can be seen in Table 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Lastly, we calculated linear regressions for the items that make up Extraversion, also including 
sex as a predictor variable. The model predicting outgoing was not significant (R2 = .076, F(3, 

Table 7. Simple linear regression showing limb preference and age as 

predictors of Extraversion for female donkeys. 

Predictor b SE b β t p CI 

Constant -0.748 0.725   -1.032 0.319 -2.302 

      0.806 

Limb 

preference 

-0.164 0.603 -0.079 -0.273 0.789 -1.458 

       1.129 

Age 0.009 0.031 0.082 0.283 0.781 -0.057 

 

     0.075 

 

Table 8. Simple linear regression showing limb preference and age as 

predictors of Extraversion for male donkeys. 

Predictor b SE b β t p CI 

Constant 0.688 0.306   2.245 0.034 0.057 

      1.318 

Limb 

preference 

-0.070 0.380 -0.036 -0.185 0.855 -0.853 

       0.712 

Age -0.031 0.019 -0.324 -1.672 0.107 -0.070 

 

     0.007 
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41) = 1.125, p = .350). However, the model predicting playful was significant (R2 = .382, F(3, 41) 
= 8.433, p < .001), accounting for 33.6% of the variance (R2= .336). Age and sex (male coded 1 
and female coded 0) were significant predictors, with younger donkeys being more playful and 
male donkeys being more playful than females (Table 9) 

Table 9. Simple linear regression showing limb preference, age and sex as 

predictors of playful. 

Predictor b SE b β t P CI 

Constant 4.296 0.439  9.779 < .001 3.409 

      5.183 

Limb 

preference 
0.466 0.34 0.181 1.37 0.178 -0.221 

       1.153 

Age -0.042 0.017 -0.344 -2.491 0.017 -0.077 

      -0.008 

Sex 0.877 0.333 0.366 2.631 0.012 0.204 

 

     1.55 

 
 

 

Discussion 

The findings of this study show that age and limb preference can significantly predict the trait 
difficult to handle in donkeys. The personality questionnaire uncovered two components, similar 
to those obtained by French (1993), although this study excluded two items (friendly and 
content) due to poor reliability. The components were named Agreeableness and Extraversion 
following Gosling and John’s (1999) classification. There was no population-level lateral bias to 
keep the right forelimb extended when motionless. The model predicting Agreeableness was 
just above significance, with the coefficients showing that Agreeableness could be predicted by 
age, as older donkeys were more agreeable. Limb preference showed a tendency close to 
significance to predict Agreeableness in donkeys, where a right preference while motionless 
would indicate lower scores in Agreeableness. Interestingly, limb preference and age predicted 
the trait difficult to handle in donkeys, with younger and right-biased donkeys being more 
difficult to handle. On the other hand, neither age nor limb preference could predict 
Extraversion for males or female donkeys. 
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The findings of the Principal Component Analysis show two clear factors of personality. The first 
component, named Agreeableness, is similar to the factor named “obduracy” by French (1993), 
although inverting the scores. Obduracy loads the items rough, willful, spiteful, agitated and 
difficult to handle, while Agreeableness loads the inverted score for rough, willful, difficult to 
handle and the additional nervous, while spiteful and agitated were removed due to poor 
reliability. It is likely that the removal of the two items with low reliability affected the overall 
structure of the components, which explains the slight differences in item loadings from French 
(1993). As each adjective was paired with an opposite, donkeys with high Agreeableness can be 
described as calm, gentle, obliging and easy to handle. Agreeableness in animals is often 
interpreted as indicating a tendency towards cooperation, a lack of aggression and protective 
and gentler behavior (Freeman & Gosling, 2010; Gosling & John, 1999), although in this study, 
the item “nervous” also indicates a relation to stress. The second component in the present 
study was named Extraversion, and loads the items “playful” and “outgoing”, similar to the 
factor named “vivacity” by French (1993). It is interesting to note that, despite some differences 
between the current study and French’s (1993) original research developing and validating the 
questionnaire, the overall dimensions of personality are similar and correspond to two common 
dimensions found across species (Freeman & Gosling, 2010; Gosling & John, 1999). The data 
show that males are significantly more Extraverted than females, with higher scores on playful, 
although there is no difference in Agreeableness. Our study also found that older donkeys show 
higher Agreeableness, with lower scores on difficult to handle and playful than younger ones. 
Agreeableness is known to change over time in humans, increasing in older adults in comparison 
with children and younger adults (Allemand, Zimprich & Hendriks, 2008; Allemand, Zimprich, & 
Martin, 2008; Donnellan & Lucas, 2008). Our results indicate that this is also the case in donkeys: 
they become easier to handle with age, becoming less playful and, importantly, easier to handle. 
It is expected that older donkeys are more used to being handled by humans (González-de Cara 
et al., 2017), and this could help partially explain a possible change in overall Agreeableness in 
older donkeys. 

The findings of the study show that, contrary to what we expected, the donkeys did not show a 
significant right forelimb bias when motionless. These results contrast with those found by Zucca 
et al. (2011), which suggest that, when kept in large fields, donkeys have an overall bias towards 
keeping the right forelimb extended when motionless, although this preference is not apparent 
when the donkeys are moved to smaller paddocks. In light of Zucca et al.’s (2011) conclusions, 
we could extrapolate that our sample could potentially have had higher stress levels, which 
influenced the overall lateral bias, as they were kept in paddocks rather than large fields. 
Interestingly, the results of the study also show that limb preference can significantly predict 
how easy or difficult if is to handle donkeys. Donkeys that have a right-limb bias are more 
difficult to handle than those with a left-bias when motionless. This contrasts with past research 
showing that left-biased animals tend to show more signs of stress-related behaviour in 
exploration (Barnard et al., 2018; Braccini & Caine, 2009; Cameron & Rogers, 1999; Fernández-
Lázaro et al., 2019; Goursot et al., 2019; Hopkins & Bennett, 1994). This apparent contradiction 
could be due to donkeys becoming more left-biased as they age, since research has shown 
(Zucca et al., 2011) that donkey limb preference can be affected by the environment. A second 
possible explanation is that recording limb preference when motionless is, in fact, reflecting a 
preference to initiate movement with the opposite limb. According to this interpretation, 
donkeys that have a preference to initiate movement with their left limb would be more difficult 
to handle, which fits with past evidence in other animal species suggesting that left-preferences 
are associated with stress-related behaviours (Barnard et al., 2018; Braccini & Caine, 2009; 
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Cameron & Rogers, 1999; Fernández-Lázaro et al., 2019; Goursot et al., 2019; Hopkins & 
Bennett, 1994). This alternate explanation highlights how important it is for researchers to be 
clear when detailing measures of laterality, as some biases in actions can lead to different and 
potentially contradictory interpretations when compared with past research. 

While laterality in donkeys and horses has traditionally been measured when motionless (Austin 
& Rogers, 2012; McGreevy & Rogers, 2005; Zucca et al., 2011), it is important to consider that, 
in other quadrupedal animals it is often measured by assessing the leading limb when initiating 
movement (Morcillo et al., 2006). When a quadrupedal animal initiates movement, the forelimb 
that is extended before initiating the movement supports the body, while the other forelimb is 
extended forward (Hopkins, 2008). This way, the forelimb initiating movement is always the 
opposite to the limb extended in a stationary posture. It is possible that, by measuring the 
extended forelimb in a stationary posture, we are measuring the opposite of the leading limb, 
as donkeys that tend to rest with their right forelimb extended will tend to initiate movement 
with their left forelimb. As noted previously, if a right-bias in stationary donkeys indicates a left 
preference to initiate a movement, it could potentially reflect a more stress-related personality, 
and align with research showing that left-biased animals tend to show more signs of stress-
related behavior during exploration (Barnard et al., 2018; Braccini & Caine, 2009; Cameron & 
Rogers, 1999; Ferández-Lázaro et al., 2019; Goursot et al., 2019; Hopkins & Bennett, 1994). It 
would also be consistent with left visual preferences and emotional reactions in horses (Austin 
& Rogers, 2007; 2012; 2014; Larose et al., 2009). 

Overall, the findings of the current study do not show a right forelimb preference when 
motionless. This might be because the donkeys were in smaller paddocks rather than large 
fields, as in Zucca et al’s (2011) study. However, the data show an effect of age on personality, 
with older donkeys becoming more agreeable. Older donkeys were also less difficult to handle 
and less playful. Interestingly, donkeys that had a preference to keep the right limb extended 
when motionless were similarly more difficult to handle. Overall, males were significantly more 
extraverted than females. The link between personality and laterality remains uncertain and 
requires further research to clarify whether there is a population-level laterality bias in donkeys, 
and the relationship between laterality and Agreeableness. 
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