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Abstract. Horses in stalls generally remain in single-stall housing, so abnormal behavior can be observed in
this management condition. Abnormal behavior can harm the horse’s keeper, rider, or even the animal itself. The
present study aims to examine the effect of goats on abnormal behaviors in horses. For this purpose, it placed six
horses and six goats in the single-stall housing of the horses, one horse and one goat, and monitored them for
45 d. The research was divided into three observation phases during this time: in the first observation, the horses
were left alone (0–15 d), in the second observation, the horses were left together with the goats (16–30 d), and
in the third observation, the horses were left alone again (31–45 d). In the first of these three stages, 12 different
abnormal behaviors were detected in horses. The determined hours (00:00–01:00, 06:00–07:00, 07:00–08:00,
19:00–20:00, 20:00–21:00, 23:00–24:00 LT) of the day for abnormal behaviors identified in six different single-
stall houses were examined. The frequency of the total abnormal behavior occurring at these hours was evaluated
with nonparametric statistical tests. At the end of the research, front feet playing (p = 0.002), crib-biting objects
(p<0.001), and box walking (p<0.001) behaviors were significantly affected positively by the goats, while
there was no statistical difference in other abnormal behaviors (p>0.05). In conclusion, it can be said that goats
positively affect some abnormal behaviors in horses but not others.

1 Introduction

It is important to know the behaviors of animals in breeding
to provide the most suitable environmental conditions for an-
imals. Behavior is expressed as a change in state that occurs
in all or part of an animal’s body. Since animal behavior is
in close relationship with the environment, it can also be de-
fined as the animal’s reaction to its environment (Özbeyaz
and Akçapınar, 2006).

Behavior is a way of adapting to and controlling their en-
vironment for most animals (Kappeler, 2010). Difficulties in
performing these behaviors may result in maladaptive behav-
iors such as stereotypical behaviors (Hart et al., 2009). When
examining the general behavior of the wild animal popula-
tion, there is no stereotypical behavior; therefore, it is con-
sidered abnormal and undesirable. In addition, the abnormal
behavior is believed to be demonstrated by the animal’s state

of being stressed, bored, or frustrated because of the subopti-
mal condition of the housing. And it could also be a clinical
symptom of central nervous system dysfunction (McBride
and Hemmings, 2009; Roberts et al., 2017).

In animal husbandry, unsuitable care and feeding condi-
tions can cause abnormal behavior in animals. Abnormal be-
haviors observed in horses consist of a series of undesirable,
useless, and repeated bad habits (Inal et al., 1999; Gill et
al., 2005; McAfee et al., 2002). These abnormal behaviors
can be categorized into four groups: abnormal movements in
nutrition, in movement, in social, and in comfort behaviors
(Hacan and Akçapınar, 2013). Abnormal behaviors related to
eating include crib gnawing, wind sucking, bar biting, wood
chewing (Gill et al., 2005; Inal et al., 1999), tongue wrig-
gling, rubbing the teeth against bars and bar biting, licking
stereotypical objects, eating manure and soil, and overeating
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(Zeitler-Feicht, 2004). Abnormal behaviors related to exer-
cise include stall walking, fence walking, figure-eight walk-
ing, excessive pawing, and stereotypical kicking against stall
walls (Zeitler-Feicht, 2004). Abnormal behaviors related to
social behaviors include abnormal social imprinting, self-
mutilation, and increased aggression (Zeitler-Feicht, 2004).
Abnormalities related to comfort are stereotypical tail rub-
bing, stereotypical head tossing, and shaking head (Zeitler-
Feicht, 2004).

Some of the horses’ abnormal behaviors are defined as
stereotypical behaviors. The behavior is described by its pre-
dictability and nature of repetition (Mason, 1991; Sarrafchi
and Blokhuis, 2013). The stereotypical behavior of horses is
generally classified into two main forms: oral and locomotor
(Sarrafchi and Blokhuis, 2013; Roberts et al., 2017). Sham
chewing, licking, lip smacking, tongue rolling, and crib bit-
ing/wind sucking are examples of oral stereotypical behav-
ior; weaving, pawing, box walking, and head tossing/nod-
ding are examples of locomotor stereotypical behavior (Ha-
nis et al., 2020). The most common locomotory stereotypical
behavior reported in horses is weaving, whereas wind suck-
ing, licking, and crib biting are also common oral stereotyp-
ical behaviors (Sarrafchi and Blokhuis, 2013).

Boredom, irritability, or a lack of work and interest due
to not meeting the needs and desires of the horses may
cause many of the abovementioned abnormal behaviors in
the horses housed in individual quarters (Boyd, 1988; Krzak
et al., 1991; McGreevy, 2003). Horses are social animals, and
thereby they demand constant attention and seek company
by others. Some researchers used mirrors to relieve bore-
dom in some horses and discovered that having the horses
see each other in mirrors helped prevent abnormal behavior
(Inal et al., 1999; Evans, 2000; Gill et al., 2005; Özbeyaz and
Akçapınar, 2006). Therefore, providing the companionship
of other animals or creating environments that do not harm
horses will further their welfare.

Although it exhibits a wide range of behaviors, the do-
mesticated goat has been the subject of relatively few be-
havioral studies (Miranda-de la Lama and Mattiello, 2010).
Goats are gregarious and social animals, and a stable social
environment may promote their adaptation to the environ-
ment through social learning and welfare conditions, as ev-
idenced by their reduced responsiveness to stressful events
(Napolitano et al., 2018). It has been previously reported that
goats try to communicate with people in the same manner
as domesticated animals such as dogs and horses (Kaminski
et al., 2005; Nawroth et al., 2016). Also, the researchers be-
lieve that a better understanding of human–goat interaction
could offer an overall improvement in the animals’ welfare
(Fowler, 2008).

If we better understand a horse’s normal behaviors, it will
become much easier to identify abnormal ones. Completely
isolating horses from the environment or from a social en-
vironment can lead to the development of undesirable prob-
lems (Landsberg and Denenberg, 2019). For this reason, it

Table 1. Observation periods and days in the box stalls.

Observation Days (d) Animals in
periods box stalls

1 1–15 Horse
2 16–30 Horse–goat
3 31–45 Horse

was ensured that the horses had contact with the goats, and
it was attempted to reduce the amount of time that the horses
displayed abnormal behavior.

In the literature, no scientific research has been found to
show that housing a horse with a goat prevents the abnor-
mal behavior of horses. However, both on the internet and
according to some horse breeders, there is a friendship be-
tween horse and goat, and even goats reduce the abnormal
movements of horses. Therefore, the present study aimed to
provide the first report on the recovery of abnormal behav-
iors in the case of a relationship between a horse and a goat
in a box stall. Another inference of this research was to re-
duce the idle time of horses by keeping them in contact with
the goats and to prevent them from demonstrating abnormal
behaviors. In line with all this literature, reviews, and ob-
servations, the hypothesis of this research is that goats will
prevent the abnormal behavior of horses.

2 Materials and methods

2.1 Study design

The study consisted of three observation periods of 15 d each.
Horses alone in the first stage, horses with goats in the sec-
ond stage, and horses alone in the third stage. As a result,
abnormal behaviors were observed in observation 1. In ob-
servation 2, the situation with the goats next to the horses was
monitored to see if there was any change. When the horses
moved away from the goats in observation 3, it was ob-
served whether abnormal behaviors returned. Table 1 shows
the days and animals involved in the process of observing the
camera recordings of horses and goats.

2.2 Animals and management

A total of six Thoroughbred (three) and Haflinger (three)
horses ranging in age from 9 to 20 years were included in
the study. Breeds, sex, body weight, and some of the body
measurements of the horses used in the study are given in
Table 2. The animals were given concentrate and roughage
at 09:00 and 18:00 LT. A daily diet of 1–2 kg of roughage
and 0.5–1 kg of concentrated feed per 100 kg of body weight
was provided. In addition, six female hair goats (6 months
old) were used in the study. The goats were also given con-
centrate and roughage to meet their daily food requirements.
The litter of the animals in the study was cleaned every day
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at 08:00 LT in the morning. In addition, clean water was kept
in front of them at all times for the horses and goats to drink.
Researchers and riders observed the health of the horses and
goats. The animals remained healthy during the whole exper-
iment. The horses used in the study were housed in the same
stable, so environmental factors affecting them were similar.

2.3 The abnormal horse behaviors

In this study, 12 most common abnormal behaviors were
monitored throughout the research. The abnormal behaviors
examined and their definitions are shown in Table 3.

2.4 The test arena

The study was carried out in six box stalls inside the barn,
surrounded by walls. The horse barn, where the horses were,
9.5 m wide and 19.5 m long. The width of the corridor (alley)
in the middle of the barn was measured at 2.8 m. The start-
ing point of the roof over the wall of the barn is 4 m, and the
middle highest point is 6 m. The individual box stalls in the
barn where the research was carried out are approximately
3× 3.5 m2. During the periods when the goats (all six goats)
were separated from the horses, they were housed in one of
these empty box stall areas. The other six boxes were oc-
cupied by one horse each. The test areas (Fig. 1), where the
horses stayed, were individually enclosed within the barn and
were previously used by the horses. In the study, observa-
tions were made from single cameras located in individual
box stalls. The test arenas were enclosed in the barn and well
known to the horses.

2.5 Accustoming goats to horses

When the goats used in the research were first brought to the
barn, they were accustomed to the barn for 15 d in a box stall
isolated from the horses. Then, horses and goats were accus-
tomed to each other gradually. The program was like this:
15 min on the first day, 30 min on the second day, 60 min on
the third day, and 12 h on the fourth day under human con-
trol. After the goats were accustomed to the horses, they were
allowed to stay with the horses for 15 d (16–30 d), which was
the second observation phase of the study. In the study, one
horse stayed with a goat while the goats and horses were
together. Each time, the same goat was placed side by side
with the same horse. Except for the recording hours (19:00
to 08:00 LT) taken for the detection of abnormal behaviors,
the goats were kept together in their box stalls (08:00 to
19:00 LT).

2.6 Camera, recording system, and data collection

In this research, one camera was used (six cameras for a to-
tal of six individual box stalls) to observe the behavior of
each horse in the box, as well as one recording device that
recorded the cameras (Hikvision, Copyright Hikvision). At

Figure 1. The box stall used in the study.

the beginning of the research, the camera recording system
recorded the paddocks for 24 h a day for 30 d. Among the
records examined, it was concluded that it was more appro-
priate to conduct the study between 19:00 and 08:00 LT. At
this time, it was observed that the effect of the environment
on the behavior of the horses was minimal. It was observed
that factors such as the feeding of the horses outside of work-
ing hours, someone entering the barn, or being exposed to
different activities such as training affected their behavior in
different ways. For this reason, the following 1 h intervals
were used to study the effect of the goats because of the
higher number of observations of abnormal behavior during
these times: 00:00–01:00, 06:00–07:00, 07:00–08:00, 19:00–
20:00, 20:00–21:00, and 23:00–24:00 LT.

In this study, three observation periods of 90 h each, for a
total of 270 h, were used to monitor the abnormal behavior
of each horse. In this case, 1620 h (45 d× 6 h d−1

× 6 ani-
mals) of behavioral recordings were monitored with the me-
dia player classic using the human eye. The definitions of the
behaviors were made clear to avoid ambiguity between the
observer and the interpretation.

2.7 Statistical analysis

The research data monitored from the camera recordings
were accepted as the number of observed abnormal behav-
iors. In other words, the number of times a movement was
repeated was counted individually, and the value found was
written numerically. The IBM SPSS statistical program for
Windows was used to evaluate all the data acquired from
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Table 2. The horses used in the study.

Horses Breed Sex Body Neck Body Chest
weight circumference length circumference

(kg) (cm) (cm) (cm)

H1 Haflinger Stallion 400.15 105 150 178
H2 Thoroughbred Gelding 447.39 93 164 180
H3 Haflinger Gelding 328.49 93 135 170
H4 Thoroughbred Gelding 465.24 85 165 183
H5 Haflinger Mare 477.20 100 157 190
H6 Thoroughbred Mare 427.58 78 150 184

Table 3. Description of abnormal horse behaviors observed.

Abnormal behaviors Description

Wind sucking When a horse opens its mouth, flex its neck, and nosily gulps air
Front feet playing Playing with the front feet in a standing position repeatedly
Tongue playing Sticking tongue out and wagging tongue left and right
Coprophagy Eating own feces
Licking object Licking any object in the box (water bowl, manger, tire, fence, wall, etc.)
Crib-biting object Repetitive cribbing or crib biting any object in the box (water bowl, manger, tire, fence, wall, etc.)
Kicking object Repetitive kicking or hitting any object in the box (water bowl, manger, tire, fence, wall, etc.)
Weaving Repetitive movement of the head up and down or from side to side
Box walking Repetitive walking in either circular or irregular directions within the stable box
Tail rubbing Repetitive rubbing tail to wall and door
Pawing Repetitive pawing on the ground with their front feet in a standing position
Feet stomping Repetitive stomping on the ground with their front and back feet in standing position

animals in the study (Version 20, IBM Corp., Armonk,
NY, USA). In this program, the related sample test, one of
the nonparametric tests, was performed on the observation
groups (Observations 1–2–3). This test was conducted con-
sidering the daily frequency of abnormal behaviors. When
data were shown, they were presented as the median and
minimum–maximum value. In addition, the Kruskal–Wallis
test, one of the nonparametric tests, was used to show the dif-
ferences in abnormal behaviors during the day. The different
levels between observation groups were considered signifi-
cant at p<0.05.

3 Results

The differences between the observation periods of abnormal
behaviors obtained from the study are given in Table 4. As a
result of the observations, the abnormal behaviors of horses –
repetitive front feet playing (p = 0.002), crib-biting objects
(p<0.001), and box walking (p<0.001) – were significantly
affected by goats. However, there was no statistical differ-
ence in other abnormal behaviors of horses (p>0.05).

According to the results, the behavior of repetitive play-
ing of front feet in a standing position was not observed
at all over the next 30 d (Observations 2 and 3); when we
placed the goats with the horses, it disappeared completely.

The groups cribbing, biting any object, showing box walking,
and having a statistically significant difference between them
were examined. As a consequence of the examination, it was
concluded that these behaviors decreased after the goats were
placed but did not completely disappear.

When the frequency of abnormal behaviors during the day
was examined, statistically significant (p<0.001) differences
were detected (Fig. 2). It was observed that some abnormal
behaviors were performed more intensely than others. In par-
ticular, the crib-biting object behavior attracted attention as
the most intense behavior.

4 Discussion

The present study is the first report on the influence of goats
on the abnormal behaviors of horses in box stalls. For many
racehorse breeders, keeping horses in individual stable boxes
is common practice for performance horses such as race-
horses (Munoz et al., 2014, 2018). Only a small number
of horses were kept in loose housing systems or paddocks
(Leme et al., 2014; Larsson and Müller, 2018). All six box
stalls selected in the present study housed their horses in
separate stable boxes, similar to previous studies (Normando
et al., 2002; Hockenhull and Creighton, 2010; Leme et al.,
2014; Hanis et al., 2020).

Arch. Anim. Breed., 66, 9–16, 2023 https://doi.org/10.5194/aab-66-9-2023



F. Yildirim et al.: The effect of being housed with a goat on abnormal behavior in horses 13

Table 4. Consequences of abnormal behaviors in observation periods (median / daily amount−min–max). The p values refer to the effect of
difference between observation periods; within each row, different superimposed letters indicate significant differences between observation
periods.

Abnormal behaviors Observation 1 Observation 2 Observation 3 p value
(0–15 d) (16–30 d) (31–45 d)

Wind sucking 0.00 0.00 0.00 0.613
0–27 0–18 0–35

Front feet playing 0.00a 0.00b 0.00b 0.002
0–170 0–0 0–0

Tongue playing 00.00 0.00 0.00 0.160
0–15 0–8 0–8

Coprophagy 0.00 0.00 0.00 0.457
0–87 0–37 0–54

Licking object 0.00 0.00 0.00 0.444
0–100 0–18 0–50

Crib-biting object 12.00a 4.00b 3.00b 0.000
0–203 0–150 0–195

Kicking object 0.00 0.00 0.00 0.557
0–29 0–30 0–16

Weaving 0.00 0.00 0.00 0.386
0–82 0–59 0–45

Box walking 1.00a 0.00b 0.00b 0.000
0–61 0–70 0–39

Tail rubbing 0.00 0.00 0.00 0.670
0–41 0–17 0–23

Pawing 0.00 0.00 0.00 0.236
0–40 0–58 0–39

Feet stomping 0.00 0.00 0.00 0.204
0–50 0–3 0–11

Horses predominantly remain housed in single stalls. One
of the main reported reasons is the fear that they will become
agitated and injure themselves, thereby impairing their per-
formance if released into paddocks. Growing scientific ev-
idence shows that single-stall housing has negative conse-
quences for horses’ welfare. Social contacts are crucial, and
also for sport horses, some time for daily free locomotion
(ideally with roughage/grass resources) is possible, incurs
no particular risks, and is an essential requisite for promot-
ing good welfare for horses (Lesimple et al., 2020). In this
study, we utilized goats for the socialization of horses, and
we found that abnormal behaviors such as front feet play-
ing, crib-biting objects, and box walking were significantly
reduced.

Abnormal behaviors in horses have been linked to prac-
tices such as stabling, minimal social contact, and diets with
low forage (McGreevy et al., 1995a; Bachmann et al., 2003).
Behaviors such as box walking, crib biting, and weaving

are also associated with stabling (Nicol, 1999). Cribbing is
among the best-known handling and management-induced
behavioral abnormalities of horses. Depending on use, man-
agement, and breeding, it has been estimated that between
1 % and 8 % of all horses are crib bitters (Zeitler-Feicht,
2004). Crib biting was the most frequent abnormal behav-
ior observed in this study, whereas another study observed
that wood chewing, weaving, and licking were the most fre-
quent, and crib biting and wind sucking were the least fre-
quent (Leme et al., 2014). As cribbing is a residual-reactive
behavioral aberration, success in treatment is relatively rare
because of a resistance to therapy. A similar genesis to crib-
bing is assumed for both tongue playing and licking object
behaviors. But these behaviors can be prevented by appro-
priate management, feeding, and handling. These have to be
optimized from birth because mistakes made during early de-
velopment are particularly likely to make horses predisposed
to cribbing (Zeitler-Feicht, 2004). In this study, the frequency
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Figure 2. Frequency of abnormal behavior during observations.
The data points shown are the results of repeated observations made
by the six horses during the study period.

of abnormal behaviors varied according to goat use, which
seems to be explained by differences in synergy, especially
housing. Also, it was found that when goats and horses were
housed side by side, crib-biting objects, box walking, and
front feet playing were significantly reduced. It is a remark-
able result that the abnormal behavior of the front feet disap-
peared completely after housing goats and horses together.

As observed in the present study, it can be observed that
horses kick some objects. Constant, stereotypical kicking
against the stall walls with the front or rear hooves (“stall
kicking”) is only observed in stalled horses (Zeitler-Feicht,
2004). In this study, this situation did not change when the
horses were kept together with the goats in the stall, and the
horses continued to kick.

Manure and soil eating is observed in adult horses; it most
frequently represents a deficiency-induced behavioral aberra-
tion. The most common causes are a nutritional deficiency or
an insufficient satisfaction of an eating need (Zeitler-Feicht,
2004). Because a balanced diet was prepared, no coprophagy
state was observed in the horses in this study. Studies of the
abnormal behavior of horses on food have examined the ef-
fects of the frequency, amount, or content of the nutrients
given to the animals (Willard et al., 1977; McGreevy et al.,
1995a; Elia et al., 2010; Larsson and Müller, 2018; Hanis
et al., 2020). Some of these studies indicated that the high
number of feedings per day was found to have a significant
influence on locomotor stereotypes and redirected behaviors.
This is presumably because the concentrates were offered
more constantly and in larger quantities than hay. Feeding
with forage more than three times a day was judicious, as it
could reduce the pitfalls of oral stereotypical actions (Mc-
Greevy et al., 1995b). To support this, Arabian horses in
Sweden were fed hay more frequently (four or more times
per day) than concentrated feed (one to two times per day),
which has a positive effect on preventing stereotypical behav-
ior (Larsson and Müller, 2018). A study reported that horses
masticated hay more than concentrate (Elia et al., 2010). In
a study of foals, offering higher amounts of low-energy feed
to foals reduced the risk of abnormal behavior (Parker et al.,

2008). However, in this study, the research was carried out
without changing the amount and frequency of feed given to
the horses, and the effect of goats on abnormal behavior was
tried to be revealed. As a result, changing the amount and
frequency of feed given to animals can affect the abnormal
behaviors studied in the study.

Weaving is one of the most common abnormal behaviors
in horses, affecting between 1 % and 9.5 % of all horses,
depending on breed, management system, and way of use
(Zeitler-Feicht, 2004). Also, Hanis et al. (2020) found weav-
ing (4.19 %) to be the most common locomotory stereotyp-
ical behavior exhibited by horses. In the present study, the
daily level of weaving was ranked third among abnormal
movements. A certain decrease was observed in this abnor-
mal movement when the goat was placed next to the horses,
but this situation was not statistically significant (p>0.05).
In addition, in the findings of some researchers, the intensity
of daily weaving was observed 3–15 times (Radtke, 1985),
while it was observed 0–82 times in the actual study. In other
words, in our study, there were horses that did not make any
weaving movements, and there were horses that showed a lot
of weaving according to the studies of other researchers.

The sporadic tail rubbing observed in horses is normal
equine behavior in the context of grooming alone. In contrast,
stereotypical or longer-lasting tail rubbing should be con-
sidered abnormal behavior towards objects (Zeitler-Feicht,
2004). As a result of this study, it can be accepted as the
normal movement of horses since there was not much tail
rubbing observed.

The results of researchers on the prevalence of box walk-
ing and pawing showed 0–4 times (2.1 %) and 0–3 times
(1.14 %), respectively (Hanis et al., 2020). The daily box
walking and pawing incidences of abnormal behaviors in the
current study, which were 0–61 and 0–40 times at the start,
decreased to 0–39 and 0–39 times with the effect of goats, re-
spectively. For horses such as refined warmbloods and thor-
oughbreds, in particular, relaxation of the daily routine in this
manner is of great importance (Zeitler-Feicht, 2004). A horse
may stomp when it is impatient. Feet stomping is often seen
when a horse has been tied up at feed time. Repeated stomp-
ing can quickly turn into pawing. This state expresses its im-
patience, and the horse normally does it to attract attention.
In this study, it is thought that goats contributed to the re-
duction of abnormal behaviors in these horses, i.e., to their
relaxation.

Horses are highly social animals, so they need contact with
others for normal daily care and well-being. Isolating horses
can lead to the development of problems. In this research,
contact between goats and horses was ensured, their idle time
was reduced, and they showed fewer abnormal behaviors as
a consequence of these regulations.
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5 Conclusions

In the prevention of abnormal behavior in horses, improve-
ment of the management and handling conditions has to be
the first therapeutic measure. In other words, methods that
will make the horses feel comfortable should be preferred.
The goats had a positive effect on the abnormal behaviors
of horses, including front foot playing, crib-biting objects,
and box-walking behaviors, while others were unaffected.
The co-housing of horses with goats reduced the abnormal
movements of horses in general. During the research, how-
ever, it was discovered that the goats had trouble responding
to the horses’ movements or reactions in order to play with
them or have fun with them. As a result, while employing
goats to repair abnormal behaviors in horses, the horse’s re-
actions to the goat should be analyzed, and they should be
kept together according to the outcome. Nonetheless, fur-
ther research is needed to determine this relationship between
horses and goats.
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