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Abstract: No study yet is undertaken to measure pain caused by ear tagging in kid
goats using ear postures. Therefore, the purpose of this study was to elucidate the effect
of ear tagging procedure on pain in black Karadi kids using ear position and frequency
of ear changes. Twenty black Karadi kids, aged 10-14 days, were used in this study. Ear
postures were scored using focal sampling and recorded with instantaneous time
sampling to measure the duration of each ear posture. Each kid was observed separately
for 6 minutes before and 6 minutes after the ear tagging process with 30 seconds
intervals. A total of 24 ear posture samples were recorded from each kid. Results
revealed that Ear tagging significantly increased ears backward (P<0.01) and decreased
ears plane (P<0.001). However, no significant effect of ear tagging was found on ears
forward (P<0.19) and asymmetrical postures (P<0.43). In addition, number of ear
posture changes was significantly (P<0.001) increased after ear tagging. It was
concluded that observing ear postures of kids directly after painful husbandry
procedures such as ear tagging is a reliable non-invasive method to assess pain caused
by these painful methods and hence helps better understands animal welfare.
Keywords: Ear Postures; Kid Goats; Pain; Ear Tagging; Welfare.

Introduction
When there is no problem to deal with an
animal, that animal is possibly in a good state,
where it involves physiological functioning,
good behaviour, physical condition and good
feelings. Pain is apparently a crucial part of
animal welfare. Pain can indicate that there is
an effect on the brain with the environment

outside the brain control system and indicates
that animal has difficulties in coping in either
the short or long-term (Broom, 2009). In
animals, pain has been defined, according to
Molony & Kent (1997) as “an aversive
sensory and emotional experience, it changes
the animal’s physiology and behaviour to
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reduce or avoid damage, to reduce the
likelihood of recurrence and to promote
recovery”.

Farm animals feel pain during routine
husbandry procedures such as castration,
disbudding, ear tagging and tail docking
(Molony et al., 2002; Hussein, 2015, Guesgen
et al., 2016; Hempstead et al., 2018). It is
well published that animals when have a pain
increase the release of cortisol hormone and
show pain-related behaviours include tail
wagging, abnormal postures, rolling, lip
curling and statue standing (Molony et al.,
2012; Hussein, 2015); however, their normal
behaviour is improved by classical music
(Meshabaz et al., 2017). There is, recently, a
growing interest of using face-related
behaviour using ear posture and ear changes
in farm animals (Proctor & Carder, 2014;
Guesgen et al., 2016; McLennan et al., 2016).
In small ruminants, ears are important to
obtain information from their environment
(Manteuffel, 2004). Ear posture, in other
words the frequency of changing ear postures,
is also related to animal emotions (Guesgen et
al., 2016). In cows, ear postures indicated
positive emotional state by stroking different
body parts of cows (Proctor & Carder, 2014).
In a study by Boissy et al. (2011) revealed
that animals in negative situations under
controlled conditions, where they are able to
access food through photo-beam, spent more
time with ears being forward, whereas when
the condition is uncontrolled, the animals
unable to access food, spent more time with
backward ear postures.

Painful husbandry procedures, such as tail
docking, in lambs was associated with more
time spent ears backward (Guesgen et al.,
2016). Contrarily, sheep with negative
emotional state during separation from the
flock had spent more time with ears forward
(Stubsjøen et al., 2009). Facial grimace scale,
including ear posture, was recently used in
rabbits, horses, mice, rats, lambs and ewes
(Sotocinal et al., 2011; Matsumiya et al.,
2012; Keating et al., 2012; Dalla Costa et a1.,
2014; McLennan et al., 2016). In all studies,
all animal species spent more time ears
backward. This suggests that ear postural
changes may be a useful indicator of pain in

kid goats. To date, many studies were
undertaken to measure positive and negative
emotions and pain in sheep using ear changes
and surface temperature (Hussein, 2018;
Reefrnann et al., 2009; Stubsjøen et al 2009;
Guesgen et al., 2014; 2016; Molony & Kent,
1997, Kent et al., 2001; Molony et al., 2012).
Observing changes in ear postures of animals
is a valuable indicator to be non-invasive.

Most of the studies that are concerned with
animal welfare on routine painful husbandry
procedures conducted on domestic animals
have focused mainly on tail docking,
castration and disbudding. In contrast, ear
tagging as a routine husbandry procedure for
animal identification has a minimal attention
(Leslie et al., 2010). However, to the authors’
information, no study yet is undertaken to
measure pain caused by ear tagging in kid
goats using ear postures. The Black goat is
distributed in all Iraq, particularly in
Kurdistan region. Its colour varies with a
dominance of black or grey. Karadi goat is
medium-sized and suitable for grazing over
large areas. It is raised largely for its milk and
meat (Alkass & Juma, 2005). The hypothesis
of the pain caused by ear tagging procedure
might be associated with more time spending
with ears backward. Therefore, the purpose of
the present study is to elucidate the effect of
ear tagging procedure on pain in Karadi kids
placed with their dams using ear position and
frequency of ear changes.

Materials and Methods
Ethical consideration
The process of ear tagging as a routine
husbandry procedure was ethically approved
by Animal Ethics Committee at the
University of Zakho.

Subjects and general care
Twenty native black Karadi kids, aged 10-14
days, were used in the present study. The
study was undertaken at the Animal Project
Farm of Animal Production Department at
College of Agriculture at University of Duhok
in March 2019. Does and kids were remained
together for one week from the birth at the
birth halls at the farm to facilitate suckling
and bonding; then, they were moved to the
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project and each goat and its kid were placed
at individual pen (1.5 * 2 m) for two weeks as
a habituation period. All participated kids
were singletons as there were no twins during
kidding.

Ear tagging procedure
All twenty kids were allocated to ear tagging
procedure. Normal ear tags used in Kurdistan
were used to identify kids. Ear tags
(PrimaFlex Ear Tags, Germany) were applied
using ear tagging pliers (PrimaFlex Ear Tag
Pliers, Kerbl, Germany) to slightly above the
centre of the left ear of each kid and the tag
number was then recorded for future
identification. Firstly, a kid was handled and
placed outside the pen. One person restricted
a kid to prevent its ear from injuries once it
was tagged and another person applied the
tags. Thereafter, a tagged kid was directly
placed at the pen with its dam.

Ear postures recording
Ear postures were scored using focal
sampling and recorded with instantaneous
time sampling to measure the duration of each
posture of the ears. Each kid was observed
separately for 6 minutes before and 6 minutes
after the ear tagging process with the intervals

of 30 seconds. A total of 24 ear posture
samples were recorded from each kid. The
sampling interval was 30 seconds selected
relying on previous studies undertaken with
measuring ear postures (Reefrnann et al.,
2009; Stubsjøen et al., 2009; Veissier et al
2009; Boissy et al., 2011; Guesgen et al.,
2016). The time spent with ear postures of
four positions is shown in Table (1) and
Fig.(1).

Statistical analysis
All recorded ear posture data were projected
to Microsoft Excel spreadsheet so as to be
analysed. Data were analysed using GenStat
Software Programme (17th edition, VSN
International Ltd, UK). A summary statistics
was obtained from Past3 software programme
(Paleontological Statistics, Version 3.17) to
be analysed (Folk.uio.no., 2016) Depending
on Shapiro-Wilk test of the normality, ear
posture position and ear posture changes data
were non-parametric, therefore they were
analysed individually using a two-sample
nonparametric test by using Mann-Whitney
U-test to obtain differences between all ear
postures in before and after ear tagging
process. All figures were obtained from the
Past3 software programme.

Table (1): Behaviours that are related to the ear scored for focal kid, based on Guesgen et al.
(2016). State postures scored as duration and event postures as frequency.

Ear Postures Description
State postures
Ears asymmetrical The right and left ears are positioned differently from one

another, one moves forward and the other moves backward.
Ears forward Both ears of a kid are positioned forward of the perpendicular.

This is often associated with the ear auricles facing forward
Ears backward Both ears are positioned behind the perpendicular. The ear

auricles are not visible from the front.
Ears plane Both ears of a kid are perpendicular to the head-rump axis. This

is frequently related with the ear auricle facing down.
Event postures
Ear change The number of times ear position changed from one of the states

mentioned above to another.
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Fig. (1): Illustrates the ear position in
relation to frontal head’s plane (adapted
from Boissy et al., 2011).

Results
Fig. (2) shows the effect of ear tagging on the
frequency of ear posture changes. Number of
ear posture changes was significantly
(P<0.001) increased after ear tagging. The
mean number of posture changes before and
after ear tagging process were 3.3 ± 0.4 and
9.8 ± 0.6 respectively (Fig. 2).

All scored ear postures are illustrated in
Fig. (3).  Ear tagging significantly increased
ears backward (P<0.01) and decreased ears
plane (P<0.001). However, no significant
effect of ear tagging was found on ears
forward (P<0. 19) and asymmetrical postures
(P<0.43).

The mean time spent in ears in plane
position in 30 seconds intervals for 6 minutes
before and after ear tagging were 25.3 ± 1.5
and 11.8 ± 2.1 seconds, respectively. The
mean time spent in ears forward was 3.6 ± 0.9
seconds for control (before tagging) and was
6 ± 1.3 seconds after ear tagging. While for

Fig. (2): Number of ear posture changes of
Karadi kid goats in before (control) and
after ear tagging procedure.

ears backward in before and after ear tagging
were 0.7 ± 0.2 and 11.6 ± 1.7 seconds
respectively. Finally, the mean time spent in
ears asymmetrical was 0.3 ± 0.1 before
tagging and 0.6 ± 0.2 after ear tagging
procedure (Fig. 3).

The proportion of time spent with each ear
posture is shown in Fig.(4). Kid goats spent
84% of their time with ears plane before ear
tagging and this was decreased to 39% after
ear tagging procedure. Whereas, kids spent
12, 2.5 and 1.5% of their time with ears
forward, backward and asymmetrical
positions, respectively. After ear tagging, the
proportion of ears forward increased to 20%,
the proportion of ears backward increased to
39%, and the percentage of ears asymmetrical
slightly increased, which was 2% (Fig. 4).

P<0.001
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Fig. (3): The box-plots of medians of the effect of ear tagging procedure on the mean time
spent in each posture of ear position of native black kid goats in 30 seconds intervals. Note:
white points represent moderate outliers and black points represent extreme outliers.

Fig. (4): Proportion of time spent with each
of the four ear postures by kid goats in
before and after ear tagging procedure.

Discussion

The application of ear tagging increased
number of ear changes significantly. In
addition, it decreased the mean time spent in
ears plane and increased ears backward
considerably; however no significant change
was shown in the ears in asymmetrical and
forward positions.

Reefmann et al. (2009) scored ear postures
of sheep to detect their emotional valence for
negative and positive situations. At negative
situations, the number of changes in ear
posture (11 changes) were increased
compared to feeding situation (4.5 changes).
In addition, the percentage of asymmetric and
forward ear postures were high. While plane
and forward ear postures seldom happened. In
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contrast, in positive situations, the number of
ear posture changes were lower than negative
situation, and a low percentage of asymmetric
ear position and a high percentage of forward
ear postures. In this study similar results were
found with ear posture changes compared to
Reefmann et al. (2009) findings showed that
during negative situation ear changes was
higher after ear tagging. Whereas no
significant effect of ear tagging was found on
asymmetric and forwards ear positions in this
study.

A study by Guesgen et al. (2016) revealed
that application of tail docking with rubber
rings of lambs was related with increasing in
the percentage of time spent with ears
backward and decreasing in ears forward and
plane posture. The results of this study are in
line with the findings of Guesgen et al.
(2016). In addition, Guesgen et al. (2016)
found that the number of ear posture changes
was significantly increased after tail docking
procedure. Similar effect was found in the
present study in number of ear posture
changes with ear tagging procedure on kid
goats. The findings of the present study are
not similar to the findings of Stubsjøen et al.
(2009) who revealed that sheep spends more
time with ears forward when it was separated
from the flock, which is a negative emotional
state. The findings of this study are consistent
with the studies of other animal species,
including horses, rabbits, sheep and lambs, in
which they spent more time with ears in
backward position when experiencing pain
(Keating et al., 2012; Dalla Costa et al., 2014;
Guesgen et al., 2016; McLennan et al., 2016).
Similarly, in previous studies of cattle and
silver foxes with negative situations such as a
stressful social learning task and physical
capture were associated with ears backward
(Moe et al., 2006; Coulon et al., 2011).
Contrarily, cattle with positive emotions, that

is stroking different body parts, spent more
time with ears in backward position (Proctor
& Carder, 2014).

The results of ear posture changes and
position in the present study support the
theory that negative situations (pain or
emotions) effects ear postures (Boissy et al.,
2011; Guesgen et al., 2016). Lambs
involuntarily moves their ears backward
(Guesgen et al., 2016). Similarly, sheep
having diseases such as mastitis had increased
the backward ear posture (McLennan et al.,
2016). Therefore, in this study, kid goats had
spent more time with ears backward posture.
After ear tagging, kids had more number of
ear posture changes and held its ears in
backward posture, although a kid might still
be motivated so as to stay alert to its
surrounding environment that needs ears to be
moved forward. Thus, these changes in ear
postures represent the motivation’s strength in
order to display the behaviours that are related
to pain such as head turning, rolling and
restlessness (Guesgen et al., 2016). It was
shown that ear postures is a good tool, as it is
non-invasive, for the assessment of emotional
valence and painful situations such as tail
docking in sheep and lambs (Reefmann et al.,
2009; Guesgen et al., 2016). Therefore, ear
posture of kid goats during ear tagging
application is a good indicator for assessing
animal welfare.

Ear postures as a tool for welfare
assessment is more advantageous than
physiological measures (Reefmann et al.,
2009). This is mainly because ear postures as
indicator of emotions and pain are not
influenced by physical activity or diurnal
physiological fluctuations as physiological
measures such as heart rate or glucocorticoids
(Chan et al., 2007; Reefmann et al., 2009).
Such a convenient and non-invasive method,
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that animals are freely moved, of assessing
the welfare of domestic animals, including
sheep and goats, should serve to better
understand an animal experiences as
unpleasant (i.e. negative emotional state and
pain) in animals housing environment. Hence,
it ought to establish the base for
comprehending and improving the existing
husbandry and housing conditions from an
animal’s viewpoint (Boissy et al., 2011).

Conclusion
This study offers some understanding into
expression of pain by kid goats. This supports
the pain-related facial expression in domestic
farm animals include sheep and goats.
Observing ear postures of kids directly after
painful husbandry procedures such as ear
tagging is a reliable non-invasive method to
assess pain caused by these painful methods
and hence helps better understands animal
welfare. It was found in this study that kids
when experiencing pain after ear tagging
point their ears more backward and decrease
time spent with their ears being in plane
situation.
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