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ARTICLE INFO ABSTRACT

Keywords: Replicability is a fundamental tenet of the scientific method and scientific reporting, but there is a preponderance
Character to publish scientific research in English to increase international recognition, regardless of the country of origin
Equus caballus of the research. Questionnaires are widely used to assess personality in animals. These psychometric instruments
gf:;?szé};ire are mainly published in English but can be used all over the world in other languages. However, without
Reliability safeguards relating to the translation process, the replicability of the quality of the instrument may change from
Temperament its originally reported value. This study focuses on the particular issue of cross-cultural reliability of psycho-

metric instruments used for assessing animals that have been translated from their original context. We examined
the replicability of the structure of a personality scale originally used in Japanese (but reported in the English
literature) on an English population (n=100), and then the reliability of the structure of a French translation of
the English version with additional translational safeguards (e.g. back-translation and sense checking) on a
French population (n = 159 horses). Horses were rated by 3 evaluators to also allow calculation of inter-rater
reliability. We found that there was greater reliability and similarity of structure between the adapted English
translation and French version of the Japanese scale, than with the originally published structure of the in-
strument used in Japan. These results highlight the importance of never assuming the reliability and thus validity
of semantic instruments used to assess animal behaviour which have been published in a different language to
that in which they were originally developed.

1. Introduction stable behavioural traits, can help to improve the quality of life of
captive animals such as zoo, farm, laboratory and working animals, as
well as pets (see reviews by Mills, 1998; Powell and Gartner, 2011;

Sebastian et al., 2011; Watters and Powell, 2012; Wilson et al., 2019).

In the animal literature, the terms temperament and personality are
often used interchangeably although it has been suggested the two

should not be considered synonyms, but there appears to be little
consensus over their distinction (Brady et al., 2018). One suggestion is
that temperament should be used to refer to the behavioural tendencies
resulting from individual biological differences present in early life,
which are stable across time and situations (Bates, 1987; 1989; Lansade
et al., 2008); by contrast personality may be considered what is evident
as a result of the impact of environmental stimuli on the temperament
(von Borstel, 2013; Finkemeier et al., 2018). However, for others (e.g.
Brady et al., 2018), the latter is referred to as character, with personality
referring to general biologically-based traits underpinning individual
differences and temperament limited to a subset of these traits related to
affect. Regardless of the terminology used, assessment of relatively
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Two methods are widely used to do this: behavioural tests and
questionnaires (Manteca and Deag, 1993; Gosling, 2001). They both
make it possible to assess individual differences but provide different
information. Behavioural tests assess the reaction of individuals
(behavioural and physiological responses) in various situations such as
exposure to novelty, opening of an umbrella and animal-human
encounter (cattle: Van Reenen et al., 2004; Graunke et al., 2013; goat:
Lyons et al., 1988; Nawroth et al., 2017; horse: Lansade and Bouissou,
2008; Lansade et al., 2008; sheep: Beausoleil et al., 2012). However, this
method only allows evaluation of the individual’s reaction at a specific
time, in situations that is often not checked for reliability and can
sometimes be contextually quite artificial (Patronek and Bradley, 2016).
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Accordingly, it is essential to examine the consistency of responses over
time in order to assess the reliability of the behavioural response (Taylor
and Mills, 2006) as well as consistency between assessors and in-
stitutions (Szabo et al., 2017). These issues of reliability also apply to
questionnaires, but the latter have the advantage that they allow the
rapid, relatively inexpensive gathering of data for a very large number of
individuals. Questionnaires have the potential to use assessors who have
been able to observe the individual over the long term and in various
situations, to report on their observation of those aspects of behaviour
which seem relatively stable, and so should be less affected by tempo-
rary states such as the current mental or physical state of the individual.
Thus, they may be preferable to behaviour tests, if they can be shown to
be valid. However, a potential problem with this methodology is that
assessment can be more subjective as it might just reflect the impression
of the evaluator; although the use of several assessors makes it possible
to address this to a greater or lesser extent (Mills, 1998). It is also
important when creating a psychometric instrument to ensure that ter-
minology is standardised to avoid individual differences in interpreta-
tion, which may affect the validity of the instrument. To this end each
term should be clearly and precisely defined to ensure that each assessor
has a common understanding of the different terms (Mills, 2010).
Another potential problem with psychometric instruments is that while
they may be relatively simple to produce, good face validity is poten-
tially used to imply good psychometric validity; this implies a high de-
gree of reliability, without this being specifically assessed. Reliability
refers to the consistency of the measurement procedure (John and Soto,
2007). In horses there are many psychometric instruments with a
varying scientific basis used to assess individual traits, but few are
associated with any form of reliability assessment (Visser et al., 2003;
Momozawa et al., 2005; Lloyd et al., 2007). Where reliability has been
assessed this is often in the form of the specific calculation of inter-rater
reliability values (Visser et al., 2003; Lloyd et al., 2007); however,
Momozawa and colleagues (2005) inferred construct reliability from the
internal consistency of the factor structure between two groups of
horses, without assessing the specific reliability of different raters. This
normative approach implies that different items tend on average, to
associate or not in a repeatable way and may, to some extent, mask
problems with the reliability of individual items. It is also important to
appreciate that both linguistic and cultural factors may influence the
interpretation of translated items used in another country, and so
cross-cultural validity including item reliability should always be eval-
uated and never assumed in such situations (Savalli et al., 2019).

In the current study we began by evaluating the personality of a
group of French horses starting with a published English translation of
an instrument developed in Japanese by Momozawa et al. (2005) as it
had been shown to have a reliable structure by the original authors in
Japan. However, it soon became apparent that this instrument may not
be reliable in terms of factor structure when compared with the results
obtained with our French population (the same items did not always
load positively or negatively in both the Japanese and French versions).
We realised we had made a number of assumptions concerning the
reliability and validity of the published English version of the scale used
before translating it into French. Accordingly, we decided to investigate
the issue of cross-cultural reliability of psychometric instruments (for
assessing animals) that have been translated from their original lan-
guage. This appears to be an area that has been largely neglected
(although see Savalli et al., 2019, for an example of best practice in this
regard), but is particularly importance given the preponderance to
publish scientific work in English regardless of the country of origin of
the work. Specifically, we examined the reliability of the structure of a
horse personality scale originally used in Japanese, (but reported in the
English literature) on English and French populations. We then assessed
both inter-rater reliability and the reliability of the structure of a French
translation of the English version having applied additional safeguards
relating to the translation process.

Applied Animal Behaviour Science 273 (2024) 106237
2. Material and methods

This research was approved by the University of Lincoln Research
Ethics Committee (CosREC433).

2.1. Animals

This study used ponies and horses of different breeds from France
and England. For the French population, 159 ponies and horses, aged
2-26 years (average age: 10.99 years, standard deviation = 4.86); 3
stallions, 71 geldings and 85 mares from 10 equestrian centres were
evaluated (see the electronic supplementary material Table S1). For the
English population, 100 equids came from Redwings horse sanctuary in
the UK, 43 geldings and 57 females, aged 2-16 years (average age: 8.01
years, standard deviation = 3.13).

2.2. Psychometric instrument

Assessments were performed first on the French population from
July 2018 to July 2019. The personality of the 159 horses was assessed
by using a French adapted version of the originally published English
translation of the Japanese psychometric instrument of Momozawa et al.
(2005) with 20 items (see Table 1 and the electronic supplementary
material Table 52). The text was first translated from English into French
and then a bilingual post-doctoral researcher in ethology (French native)
back-translated it from French to English to establish that its meaning
had not been changed in translation. This adapted English version was

Table 1
Psychometric instrument used to assess horse personality (Adapted from
Momozawa et al., 2005; Note: * only the definition of this item has been changed

from the one used by Momozawa et al., 2005).

Items Description (This horse 1 9
tends to...)
Nervousness become nervous about Calm Nervous
insects, noises, etc.
Concentration be trainable and undisturbed ~ Poor Excellent
by the environment
Self-reliance be at ease if left alone away Restless At ease
from the herd
Trainability be trained easily and Poor Excellent
promptly
Excitability get excited easily Not Excitable
excitable
Friendliness toward  be never aggressive or Unfriendly Friendly
people fearful
Curiosity be interested in novel Rarely Frequently
objects and approach them
Memory memorize what it learned or ~ Poor Excellent
was trained
Panic get excited to an abnormal Never Frequently
extent
Cooperation be cooperative with a Never Always
caretaker when handled
Inconsistent be unpredictable from day to  Consistent Inconsistent
emotionality day
Stubbornness be obstinate once it resistsa ~ Obedient Stubborn
command
Docility be docile in general Active Docile
Vigilance be vigilant about Never Always
surroundings
Perseverance be patient with various Impatient Patient
stimuli
Friendliness toward  interact with other horses in ~ Unfriendly Friendly
horses a friendly manner
Competitiveness be dominant in antagonistic Subordinate Dominant
encounters with other horses
Skittishness get surprised easily Not skittish Skittish
Timidity be timid in a novel Audacious Timid
environment
Gate entrance* easily enters in a riding Rarely Always

arena, trailer, etc.
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then compared to the original English published version of the instru-
ment by another researcher (English native) for consistency of meaning.

The last item from the original instrument of Momozawa et al.
(2005) referred to “gate entrance” (defined as “go easily through the
starting gate”) and because it related specifically to racehorses it was
modified to match our population (as done previously by Dai et al. 2015
for similar reasons) by changing the definition (“easily enters a riding
arena, trailer, etc.”). The evaluators used a scale from 1 to 9 to score
intensity of items on a semantic differential scale describing the horse. A
score of 5 was indicated as the average value for defining a typical horse
for that trait.

Given the issues outlined in the introduction, in order to address our
questions concerning where sources of difference may lie, we needed to
generate a dataset from our adapted English translation version of the
instrument (see Table 1) after we had had undertaken the French study.
The English dataset was generated by staff at the Redwings horse
sanctuary from the evaluation of 100 horses between September 2021
and December 2021.

2.3. Inter-rater agreement

In order to explore inter-rater reliability, it was requested that each
horse was evaluated by three people familiar with the animal (riding
instructors, caretakers or horse owners) who should complete the same
psychometric instrument independently. These 33 people were not the
same for each equestrian centre (3 people per centre).

2.4. Data analysis

All the analyses were performed with R software (version 3.5.2).

The analyses were run on 98 horses for the English population and
157 equids for the French population. Incomplete responses were
excluded.

2.4.1. Inter-rater agreement

In order to determine inter-rater reliability, the level of agreement
across assessors was calculated for each item for each equestrian centre
that had completed responses for more than 10 horses using Kendall’s
coefficients of concordance (W, with the R-package irr).

2.4.2. Assessment of reliability of the structure of the psychometric
instrument, compared to its original source

In order to assess the reliability of the structure reported for the
original psychometric instrument, a principal components analysis
(PCA) was performed separately on the responses for both the English
and French populations. For these analyses, the mean value of each item
was used, based on the 3 scores given by each evaluator. The same
mathematical procedure as used by Momozawa et al. (2005) was used, i.
e. an orthogonal rotation (varimax) (within the R-package psych) and 5
principal components (PCs) extracted as per Momozawa et al. (2005).
Components with loading values above +0.4 or below —0.4 were
considered to belong to a given PC.

3. Results
3.1. Agreement between evaluators on specific items

For the English population, all items had at least fair agreement (W
> 0.3) with some showing substantial concordance (W > 0.6) (see the
electronic supplementary material Table S3). The item about inconsis-
tent emotionality had least agreement between the evaluators, (W =
0.373), following by the items about curiosity (W = 0.469) and gate
entrance (W = 0.491) The highest concordance among the evaluators
was for the item about perseverance (W = 0.682).

For the 157 French horses, the evaluators were at least moderately/
substantially concordant with one another for all personality traits (W >
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0.59, in all instances and most > 0.7) (see the electronic supplementary
material Table S4). The item about memory had least agreement be-
tween the evaluators, with a coefficient of concordance of 0.594, while
the highest concordance among the evaluators was for the item about
stubbornness (W = 0.786).

For the French equestrian centres with more than 10 horses, the
concordance between the evaluators for the different traits was
moderately high (see the electronic supplementary material Table S3).
In Equestrian Centre A, the question about vigilance had least agreement
between the evaluators (W = 0.551), with a similar pattern for Eques-
trian Centre B (W = 0.454); however in Equestrian Centre F, the eval-
uators were in less agreement for the items about skittishness (W =
0.341) and gate entrance (W = 0.381). For Equestrian Centre J, the
evaluators were at least moderately concordant with one another for all
personality traits (see the electronic supplementary material Table S3).

3.2. Assessment of reliability of the structure of the psychometric
instrument, compared to its original source

For the English population, the first five factors of the PCA explained
82% of the total variance (see the electronic supplementary material
Table S5). The first factor, accounting for 27% of the total variance,
loaded positively for the following items: “concentration”, “self-reli-
ance”, “trainability”, “memory”, “cooperation”, “perseverance” and
“gate entrance”, and loaded negatively for the following items: “excit-
ability”, “panic”, “inconsistent emotionality”, “stubbornness” and
“skittishness”. This factor was labelled “Compliance”. The second factor,
explaining 24% of the total variance, loaded positively on the items
“excitability”, “panic”, “inconsistent emotionality”, “vigilance” and
“skittishness”, and negatively on the items “concentration”, “self-reli-
ance”, “cooperation”, “docility”, “perseverance”. This factor was
labelled “Reactivity”. The third factor, accounting for 17% of total
variance, loaded positively on the items “friendliness toward people”
and “curiosity”, and negatively on the items “nervousness” and
“timidity”. This factor was labelled “Boldness”. The fourth factor,
explaining 10% of total variance, loaded positively on the item
“friendliness toward horses” and negatively on the item “competitive-
ness”, and was labelled “Sociability towards other horses”. The fifth
factor, accounting for 0.4% of variance, loaded negatively for the item
“self-reliance” and was therefore labelled “Separation anxiety” (see
Table 2).

For the French population, the first five factors from the PCA
explained 69% of the total variance for the French population (see the
electronic supplementary material Table S6). The first factor, explaining
23% of the total variance, loaded positively on the following items:
“nervousness”, “excitability”, “panic”, “inconsistent emotionality”,
“vigilance” and “timidity”, and loaded negatively on the following
items: “concentration”, “self-reliance” and “perseverance”. Given its
similarity to the first factor extracted from the English population it was
also labelled “Reactivity”. The second factor, accounting for 18% of total
variance, loaded positively on the items “concentration”, “self-reliance”,
“trainability”, “memory”, “cooperation”, “docility”, “perseverance”,
“gate entrance” and negatively on the items “inconsistent emotionality”
and “stubbornness”. This factor was accordingly labelled “Compliance”
in line with the English factor. The third factor, explaining 13% of total
variance, loaded positively on the items “friendliness toward people”,
“curiosity”, “cooperation”, “docility” and “friendliness toward horses”,
and was therefore labelled “General sociability”. The fourth factor, ac-
counting for 8% of total variance, loaded positively on the items “curi-
osity” and “competitiveness”, with a negative loading on “timidity”. This
factor was labelled “Competitiveness”. The fifth factor, accounting for
6% of total variance, loaded positively for the item “skittishness” and
was therefore labelled “Skittishness” (see Table 2).

These results were then compared with the published results of
Momozawa et al., (2005) (Table 2).

For the first factor, the following items were common across studies:



Table 2

PCA factor loadings for each item for the different population after varimax rotation (Note: loadings with absolute value more than 0.4 are highlighted in bold; * = data from the article of Momozawa et al., 2005 where
they distributed their Japanese instrument to a Japanese population in 2002 and 2003; English refers to our adapted English translation version of the instrument, distributed to an English population; French corresponds
to the French version of the instrument distributed to a French population).

Items PC1 PC2 PC3 PC4 PC5
Japanese Japanese French English Japanese Japanese French English Japanese Japanese French English Japanese Japanese French English Japanese Japanese French English
(2002)*  (2003)* (2002)* (2003)* (2002)* (2003)* (2002)* (2003)* (2002)* (2003)*
Nervousness 0.90 0.86 0.87 -0.23 - 0.06 -0.26 -0.17 0.23 -0.03 -0.03 -0.14  -0.74 - 0.05 0.15 -0.14 0.03 -0.11 0.25 0.00 0.36
Concentration 0.04 -0.38 -0.58 0.70 0.82 0.77 0.58 -0.48 0.11 - 0.02 0.02 0.19 -0.02 -0.13 - 0.05 0.15 0.04 -0.03 -0.07 -0.15
Self-reliance -0.47 -0.56 0.53 0.50 0.25 0.40 -0.54 0.25 0.01 0.01 0.16 0.02 0.25 - 0.08 0.13 0.30 -0.51 -0.17 -0.43
-0.29
Trainability -0.06 -0.31 0.82 0.81 0.82 0.80 -0.35 -0.07 0.18 0.07 0.22 0.31 -0.11 0.13 0.13 0.11 0.09 -0.03 -0.10
-0.17
Excitability 0.85 0.78 0.87 -0.49 -0.09 -0.29 -0.08 0.74 0.28 -0.09 -0.15 0.11 -0.02 0.24 0.08 -0.18 0.00 0.18 0.04 0.19
Friendliness 0.04 0.05 -0.16 0.15 0.25 0.20 0.12 -0.28 0.11 0.86 0.85 0.78 0.82 -0.13 -0.02 0.26 -0.09 0.04 -0.09 0.21
toward people
Curiosity -0.70 0.09 0.22 0.11 -0.37 0.10 0.11 0.81 0.10 0.54 0.83 -0.05 0.09 0.59 -0.09 0.02 0.09 -0.23 0.18
-0.01
Memory -0.10 -0.05 0.78 0.75 0.75 0.67 -0.24 0.01 0.32 0.23 0.36 0.40 0.09 0.25 0.13 0.10 0.14 0.00 - 0.05
-0.16
Panic 0.87 0.86 0.83 -0.53 -0.22 -0.24 -0.17  0.54 0.18 -0.12 -0.13  -0.33 0.03 0.20 -0.19  -0.11 -0.04 0.15 0.08 0.37
Cooperation - 0.09 -0.04 -0.24  0.78 0.24 0.32 0.46 -0.51 0.11 0.79 0.60 0.08 0.71 -0.03 0.16 0.15 0.33 -0.28 0.23 0.03
Inconsistent 0.75 0.66 0.58 -0.44 -0.16 -0.11 -0.41 0.73 0.17 -0.22 -0.18 -0.23 -0.17 0.47 0.02 0.02 0.01 -0.14 0.01 -0.25
emotionality
Stubbornness 0.50 0.39 0.14 -0.84 -0.20 -0.38 -0.76  0.21 0.39 -0.32 -0.17 0.03 -0.45 0.51 0.32 -0.21 -0.07 0.21 0.20 - 0.05
Docility -0.22 -0.28 0.37 0.37 0.67 0.60 -0.71 -0.27 0.43 0.48 - 0.05 0.41 -0.25 -0.02 0.31 0.04 - 0.06 0.10 -0.13
-0.53
Vigilance 0.86 0.73  -0.09 0.09 -0.07 -0.09 0.88 -0.16 -0.13 0.15 -0.18 -0.05 0.02 0.09 -0.18 0.10 0.05 -0.37 0.01
0.87
Perseverance -0.42 -0.26 -0.60 0.53 0.65 0.63 0.44 -0.63 -0.46 0.35 0.31 -0.04 0.07 -0.34 -0.08 0.31 -0.15 -0.11 0.07 -0.03
Friendliness - 0.06 -0.30 - 0.06 0.33 0.18 0.18 0.11 -0.19 0.54 0.60 0.77 0.12 0.48 - 0.09 -0.24  0.86 0.01 0.47 -0.14 0.02
toward horses
Competitiveness -0.07 0.10 -0.11 0.02 -0.15 0.01 0.25 0.39 -0.07 -0.32 0.21 -0.62 0.83 0.74 -0.87 -0.08 0.01 0.12 0.06
0.16
Skittishness 0.89 0.04 -0.43 - 0.04 -0.28 -0.06  0.65 - 0.05 0.10 -0.11  -0.37 -0.09 -0.08 0.00 -0.16 -0.04 0.05 0.91 0.18
0.82
Timidity 0.63 0.80 0.49 -0.05 0.16 -0.11 -0.22 0.05 -0.12 -0.04 -0.08 -0.86 -0.04 -0.15 -0.57 0.19 0.00 0.21 0.10 0.22
Gate entrance -0.14 -0.34 -0.24  0.75 0.08 -0.20 0.58 -0.14 -0.02 0.11 -0.02 0.37 0.16 -0.19 0.33 0.08 0.94 -0.77 0.06 -0.09
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“excitability”, “panic”, “inconsistent emotionality” and “vigilance”. For
the second factor, the common items were the following: “concentra-
tion”, “trainability”, “memory” and “perseverance”. For the three
remaining factors there is no consistency for more than one item in a
factor.

4. Discussion

The aim of this research was to examine the reliability of the struc-
ture of personality in horses revealed using a semantic scale in different
languages, and to consider the issues arising for future scientific refer-
ence. The original source instrument was created in Japan for a Japanese
population but reported in an English language journal meaning that the
original English translation version of the personality scale, presented in
the article of Momozawa et al. (2005), had never undergone the quality
control procedures associated with the translation of a psychometric
instrument into another language. This raises a potential problem, since
some people may assume that the published English version proposed in
the journal is as valid as the Japanese one. This is clearly not the case.
There was a greater similarity in the content of the PCs between the
adapted English translation and French versions which underwent the
important quality control procedures of comprehension analysis and
back translation, than the Japanese version of the instrument reported in
English in the article (original English version).

The Japanese version was used on two occasions (2002 and 2003), so
it is possible to examine the reliability of the structure of personality
revealed by the original instrument when used in its native language
(Momozawa et al., 2005) and the English translation presented by them,
but used by us in the UK with its very minor adaptation (see methods
above).

In the research of Momozawa et al. (2005) the first PC, named
“Anxiety”, was very similar between the two versions (2002 and 2003)
with seven common items loading positively in each of the PC analyses:
‘nervousness’, ‘excitability’, ‘panic’, ‘inconsistent emotionality’, ‘vigi-
lance’, ‘skittishness’ and ‘timidity’. The item ‘stubbornness’ loaded
positively only in the 2002 version. However, the important items which
loaded negatively are much more variable across the two surveys. For
the one in 2002, ‘docility’ and ‘perseverance’ have important negative
loadings, whereas in 2003 it was ‘self-reliance’ and ‘curiosity’, high-
lighting an inconsistency in the first PC even within the original Japa-
nese versions. The first factor from the Japanese versions seems to most
closely correspond to the second factor in the English version, labelled
“Reactivity”. The adapted English translation version, like the Japanese
ones, had positive loadings for the following items: ‘excitability’, ‘panic’,
‘inconsistent emotionality’, ‘vigilance’ and ‘skittishness’; it also had
negative loadings for both ‘docility’ and ‘perseverance’ as in the 2002
Japanese version, and ‘self-reliance’ as in the 2003 Japanese version, but
also ‘concentration’ and ‘cooperation’, which did not feature in the
related PC for either Japanese version.

For the second PC in the Japanese versions, labelled “Trainability”,
there were positive loadings for the following items: ‘concentration’,
‘trainability’, ‘memory’ and ‘perseverance’, with the addition of ‘self-
reliance’ in the 2002 version and ‘docility’ in the 2003 Japanese version.
The corresponding English principal component appears to be PCl,
which loaded positively for ‘concentration’, ‘trainability’, ‘memory’ and
‘perseverance’ as in the two Japanese versions, as well as ‘self-reliance’
as in the 2002 Japanese version, and ‘cooperation’ and ‘gate entrance’;
in addition the English component had negative loadings for ‘excit-
ability’, ‘panic’, ‘inconsistent emotionality’, ‘stubbornness’ and ‘skit-
tishness’, and so was labelled “Compliance”, rather than the
“Trainability” implied in the Japanese versions. This might suggest
cultural differences in the perception of how behavioural pre-
dispositions cluster to form a recognizable personality trait. This is
supported by the previous finding that individual differences in the
definition of specific equine personality traits are common (Mills, 1998).
Indeed, the social and cultural environment will affect the development
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of the personality trait and its perception in other people (Benet-Mar-
tinez and Oishi, 2008). People from the same culture are more likely to
share the same beliefs, values and identities (Benet-Martinez and Oishi,
2008). For example, immorality is associated with disgust in the United
States, New Zealand and Australia but not in Latin American countries
(Scherer, 1997). Moreover, the same word may not have the same
meaning in two different cultures. For example, depression (and yuutsu
in Japanese) does not have the same meaning in terms of symptoms and
feelings between Japanese-Americans and Japanese-nationals (Tana-
ka-Matsumi and Marsella, 1976).

For the three other PCs in the Japanese versions, there is little con-
sistency between the 2002 and 2003 versions. In 2002, the third PC
loaded positively for ‘curiosity’ and ‘friendliness toward horses’, and
loaded negatively for ‘perseverance’, whereas in 2003, it loaded posi-
tively for ‘friendliness toward people’, ‘cooperation’, ‘docility’ and
‘friendliness toward horses’. Thus, in 2002 this seems to correspond
more to curiosity about horses and their sociability, whereas in 2003,
this seems to describe compliance and sociability more broadly, i.e.
toward horses and people. The third factor of the adapted English
translation version was labelled “boldness” and loaded positively for the
items ‘curiosity’ as in the 2002 Japanese version, and loaded negatively
for the following items: ‘nervousness’ and ‘timidity’ and ‘friendliness
toward people’ as in the 2003 Japanese version. The fourth PC, in the
Japanese study of 2002, loaded positively on ‘friendliness toward peo-
ple’, ‘memory’, ‘cooperation’, ‘docility’ and ‘friendliness toward horses’,
and loaded negatively for the item’s ‘stubbornness’ and ‘competitive-
ness’. However, in 2003, it loaded positively for ‘inconsistent emotion-
ality’, ‘stubbornness’ and ‘competitiveness’. Thus, there seems to be a
shift in the PC from describing compliant and sociable horses, to
competitive and stubborn horses. The fourth PC of the adapted English
translation version, termed “Sociability towards other horses”, loaded
positively for the item: ‘friendliness toward horses’, and loaded nega-
tively for the item: ‘competitiveness’, as in the 2002 Japanese study.

For Momozawa and colleagues (2005), the factor four from the 2002
version corresponds to the third factor from 2003, with the following
items in common: ‘friendliness toward people’, ‘cooperation’, ‘docility’,
and ‘friendliness toward horses’. For them, it corresponds to their third
factor and they labelled it “Affability”. They mentioned that the third
factor from 2002 and the fourth factor from 2003 were not extracted in
the other version. The adapted English translation version supports the
idea of a sociability dimension, but its exact composition and con-
struction from multiple items seems uncertain, and it might be argued
that there is little advantage of using multiple over a single one asking
about sociability with horses and a separate one for sociability towards
people. We thus question the construct validity claim by Momozawa and
colleagues (2005) for their third dimension (corresponding to factor 4 in
the 2002 version and factor 3 of the 2003 version), which appears to be
based largely on assessing the internal consistency of the common items
for each factors using Cronbach’s coefficients.

For the fifth factor, there is no consistency for more than one item
between the Japanese versions and the adapted English translation one,
and so further dimensions are not considered further.

If we now consider the results of the PCA for the French and adapted
English translation versions which were subject to greater quality con-
trol procedures, to determine what effect these might have on the latent
structure of personality revealed. The first two PCs are more similar
between these two versions, than between the Japanese versions re-
ported in English (first English translation). For the first PC, named
“Reactivity”, the following items loaded positively on both versions:
‘excitability’, ‘panic’, ‘inconsistent emotionality’ and ‘vigilance’ and the
following negatively: ‘concentration’, ‘self-reliance’ and ‘perseverance’.
In the French version, the items ‘nervousness’ and ‘timidity’ also loaded
positively. For the adapted English translation one, the item ‘skittish-
ness’ also loaded positively, with ‘cooperation’ and ‘docility’ which
loaded negatively. The items ‘excitability’, ‘panic’, ‘inconsistent
emotionality’ and ‘vigilance’ group together in a single component in all
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four versions of the instrument (Japanese 2002 and 2003, French,
adapted English translation), suggesting a negative emotional lability
seems to be a very consistent feature in horses. This is perhaps equiva-
lent to the neuroticism dimension that has been reported previously in
horses, e.g. Morris et al., (2002a); McGrogan et al., (2008); Ljichi et al.,
(2014) and many other species (Gosling and John, 1999).

Likewise there was extensive (but not complete) consistency be-
tween the French and adapted English translation versions for a second
PC, labelled “Compliance”, with ‘concentration’, ‘self-reliance’, ‘train-
ability’, ‘memory’, ‘cooperation’, ‘perseverance’ and ‘gate entrance’
loading positively, and ‘inconsistent emotionality’ and ‘stubbornness’
loading negatively. In the French version, the item ‘docility’ also loaded
positively and for the adapted English translation version the following
others items loaded negatively: ‘excitability’, ‘panic’ and ‘skittishness’.
The following items are common among all four versions within a single
PC: ‘concentration’, ‘trainability’, ‘memory’ and ‘perseverance’. This
seems to reflect a collection of traits associated with effective learning,
but whether this reflects a biological relatedness or a perceived associ-
ation between these traits remains unknown, but deserves empirical
experimental investigation. Although studies have shown the link be-
tween personality (specifically fear reactivity) and learning (Lansade
et al., 2013); temperament seemed to be an important aspect in horse
training (Heird et al., 1986; Christensen et al., 2005). Researchers found
that emotivity is linked to trainability and learning ability (Hausberger
et al., 2004; Christensen et al., 2012). However, there is no consensus
about the definition of learning ability in horses. No study has shown a
link between trained discipline and personality components (Sackman
and Houpt, 2019).

As with the Japanese surveys, there was little agreement in the
construction of further components, with only the items ‘friendliness
toward people’ and ‘curiosity’ being common to the French and adapted
English translation versions. For the two remaining PCs there was no
consistency beyond a single item, suggesting that PCA was not useful
beyond this point for identifying reliable latent structure, despite some
of them having Eigen values >1.

There are several potential sources of inconsistency in structure for
different language versions of a psychometric instrument, which should
always be considered. First, it could relate to the actual meaning of the
terms translated. In the current study, the original instrument was
developed by a team of Japanese researchers and was distributed to a
Japanese population. It was then translated into English (original En-
glish translation) for publication in their article (Momozawa et al.,
2005). It is not mentioned in the article if there were any reliability
checks between the Japanese and the original English translation of the
instrument e.g. through back translation. It is therefore possible that in
the process of translation from Japanese to English the meaning of
certain items and their explanation have changed. This can be assumed
to amplify inconsistencies in the structure which were already apparent
in the two Japanese studies. By contrast, we adopted a robust procedure
for the adaptation of the originally published English translation version
of the instrument (albeit with a minor modification) into French,
including back translation (Behr, 2018). This appears to have resulted in
greater reliability and thus scientific replicability across countries (note
we cannot comment on the validity of the instrument without further
studies). This translation work was carried out by English and French
native speakers, all researchers in the field of animal behaviour. It is
worth appreciating that whilst we are focusing on the different lan-
guages used, and the risk of assuming a translation is valid, there is also a
cultural dimension to the semantics used in a psychometric instrument
that could result in variation in different populations even within a
single language (Jackson et al., 2019). This may relate to differences in
the use of language by different socio- or ethnic groups within a country
(Harper and Jackson, 2018), by different geographic regions sharing a
common primary language e.g. UK, North America and Australasia
(Gilbert et al., 2019 - take the meaning of the word “pants” as an
obvious example) as well as differences in language meaning across time
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(Kozlowski et al., 2019; Ducarme and Couvet, 2020).

From a further scientific perspective, it should be noted that the
sample sizes used in relation to the Japanese instrument was relatively
small (69 in 2002, and 70 in 2003). Whilst PCA can be used on any sized
population, the risk of artefacts is increased with small populations and
those with a poor ratio of items to subjects (Kline, 2014). As a rule of
thumb, it is often recommended to have a minimum of 100 subjects
when performing a PCA (Budaev, 2010). Accordingly it is not surprising
that the robustness of the original PCs was demonstrably not strong.

The potential impact of variation in the types of horses used in the
countries, needs to be considered. The two groups of horses used in
Japan were 2 year old Thoroughbreds, belonging to the Hidaka Yearling
Training Farm, associated with the Japan Racing Association. The En-
glish population of horses were 8 years old on average of different
breeds and came from a horse rescue sanctuary in the UK whereas the
French population came from 10 different institutions (equestrian cen-
tres, riding school, private yard, show jumping yard and driving horses),
were of various breeds and 11 years old on average. Thus they might be
expected to have very different personalities. However this should be
revealed by differences in score not structure, since the aim of a psy-
chometric instrument (such as that described here), should be to define a
consistent structure to personality. As such reliability is an essential
prerequisite to validity (Taylor and Mills, 2006). The structure should be
common if the instrument defines something biologically meaningful
rather than cultural traits (Mills, 1998). Although some researchers have
recently suggested that personality structure could be affected by the
diversity of social and ecological niches, i.e. the fit of a population to a
specific environment (Smaldino et al., 2019), there is no research to
validate this idea on domestic horses, to our knowledge. Moreover, the
breeds of horses used in our research and the ones of Momozawa et al.
(2005) are not specific to the country.

Another explanation could relate to the evaluation process
employed. Each horse was evaluated by three caretakers in Momozawa’s
study (2005). This represents 34 caretakers in 2002 and 31 in 2003, of
which 24 had already evaluated horses from the first group (2002). In
their article, Momozawa et al. (2005) do not provide any information on
the concordance of scores between evaluators, in particular, they do not
report that they performed any test of inter-rater reliability. As the an-
swers to an instrument correspond to the perception of an individual on
a horse (subjectivity), the presence of 24 of the same evaluators in 2002
and 2003 could have introduced a bias in the apparent consistency of the
instrument, on top of an already potentially very variable procedure. In
order to ensure that this questionnaire was reliable they could have
performed an inter-rater reliability analysis (Visser et al., 2003; Lloyd
etal., 2007; Jolivald et al., 2022). This would have revealed whether the
three assessors agreed on the different personality traits being assessed.
In fact, the perception of a horse’s personality could be affected by the
familiarity of the rater with the horse, the context in which the rater
observes the horse and the way the rater judges (e.g. they may be biased
by previous interactions with the horse) (Funder et al., 1995; Funder,
1999; Gosling, 2001; Morris et al., 2002b). Lloyd and colleagues (2007)
found that one of their three raters was not in accordance with the others
and that individual only observed the horse when it was at pasture
whereas the other two regularly manipulated the horse. In our research
each horse from the English and French population was evaluated by 3
people (riding instructors, caretakers or owner of the horse). These in-
dividuals were not the same for each French equestrian centre (a total of
30 people). The inter-rater reliability assessment highlighted that the
evaluators had difficulties in assessing some items, but this did not refer
to the same items in the adapted English or French version. Indeed, the
evaluators from the English population had difficulty in assessing the
following items: ‘curiosity’, ‘inconsistent emotionality’ and ‘gate
entrance’ whereas for the French population it was the following items:
‘vigilance’, ‘skittishness’ and ‘gate entrance’. These items should
therefore be removed from the instrument.
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5. Conclusions

In conclusion, our study not only highlights the importance of quality
checks when developing a psychometric instrument, but also the danger
of assuming its scientific quality when it is sed in a different language
and possibly culture. Quality control measures such as comprehension
analysis and back translation quality control, are essential. The intro-
duction of these in the current study may explain the greater similarity
in the content of the PCs between the adapted English translation and
French versions used by us than the original Japanese version.
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