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The first aim of study was to assess the feelings of friendship and companionship among 
mares released into a paddock in different combinations by analysing the duration of beha-
viours occurring there as well as changes in heart rhythm. The second aim of the study was 
to develop a procedure for creating different herd configurations based on the individual 
affiliative needs of horses, expressed as a score. The study was conducted on 12 one-year-
-old Thoroughbred mares. It was carried out on three consecutive days during the horses’ 
30-minute stay in the paddock. On the first day, all mares were in the paddock together. On 
the second day, they were released in pairs, and on the third day, they were released indivi-
dually. Expressions of affiliative behaviours (feelings of friendship and companionship) to-
wards another horse were timed. The activity of the parasympathetic system was measured 
as well. The results were used to score the mares’ affiliative behaviour using a procedure of 
our own design. Feelings of friendship and companionship were found to be most strongly 
expressed when a herd of horses with an established hierarchy including each individual 
was present on the paddock. Releasing horses in pairs is a good substitute for releasing the 
entire herd, but cannot replace true herd relations, due to decreased expression of feelings 
of closeness and companionship, such as play or grooming. Releasing horses into the pad-
dock individually is not recommended because it disturbs social behaviour, thus increasing 
emotional excitability. Emotional excitability is calmed when horses are released in pairs, 
so this configuration can be used for excitable horses. The best solution, however, seems to 
be the use of the affiliative behaviour score proposed in the study, as an indicator of the 
individual needs of mares when creating various herd configurations.
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Hierarchy is formed in every horse herd, even the smallest, as a result of scuffles and fi-
ghts between its members [5, 6]. This specific system is considered to be one of the factors 
determining the preservation of well-being [18]. Owing to the hierarchy, internal fighting 
is reduced, which ultimately leads to stabilization of the group [11]. Order of a hierarchical 
nature is recognized as the sum of individual and dominant-submissive relationships be-
tween each pair of animals in the herd [7].

Horses feel best in close community, while living alone causes feeling of uncertainty or 
even suffering [12]. Horses recognize the herd as a family whose individual members care 
for one another. The need for mutual relationships is additionally intensified by increased 
skittishness in these animals [7].

Behaviour characterized by qualities classified as typically friendly is natural for most 
horses occupying the same or similar hierarchical positions [2]. This type of behaviour to-
wards other members of the herd is on the one hand an expression of well-being provided 
by humans, while on the other hand it shapes this well-being [9, 18]. However, despite the 
need for mutual contact, each horse maintains an individual distance, which is most clearly 
manifest in a large pasture [6]. Hence, an area that is too small triggers conflicts and ag-
gressive situations among horses [14]. It is then necessary to choose horses for the pasture 
according to their degree of their gentleness and their mutual relations [3].

During undisturbed herd relations, affiliative behaviours associated with friendship and 
companionship are clearly visible in horses [4]. Horses express friendship in small subgro-
ups and companionship in larger groups, sometimes including all the horses. Exceptions 
are individuals rejected for various reasons by other horses, or those that have chosen 
solitude [3]. Solitary horses usually have a melancholy temperament, and thus can be dif-
ficult for people to use [9]. Sometimes they are even dangerous. Individuals that are eager 
to establish relationships with one another are mostly sanguine or choleric. The sanguine 
individual easily enters into relationships with the majority of the herd members, while 
the choleric horse keeps the company of a smaller number of very close-knit animals.

The behaviour of horses is correlated with their overall use value [10,16] and signifi-
cantly affects their welfare, but also depends on the often inadequate spatial infrastructure 
of the facilities in which they are kept. Therefore observation of these animals when they 
express mutual feelings in the herd can be considered important and multifaceted.

In this study it was assumed that the expression of feelings by horses is determined not 
only by their psychological traits, but also by various configurations of the herd. For this 
reason horses should be placed together in such a way as to improve their satisfaction and 
thus their welfare [6]. Therefore the first aim of the study was to assess feelings of compa-
nionship and friendship among mares released into the pasture in various configurations 
by analysing the duration of behaviours occurring at that time as well as changes in heart 
rhythm. The second aim was to develop a procedure for creating different herd figurations 
based on the individual affiliative needs of horses, expressed as a score. 
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Material and methods

The research was conducted on 12 thoroughbred mares kept in two stable buildings, in 
3.5 x 3.5 m boxes, with openwork walls in every other box. They were attended to by two 
grooms. The horses were fed three times a day with meadow hay and crushed oats with 
the addition of complete pellet feed. The horses were in pastures or paddocks from 7:00 to 
19:00, with a break for midday feeding.

The experiment was carried out in early autumn on three consecutive days, while the 
mares were in the pasture. On the first day all mares were in the pasture. On the second 
day the mares were released in pairs consisting of animals that stood next to each other in 
the stable, in boxes separated by openwork walls. On the third day the mares were rele-
ased individually. On each day of the experiment, the mares stayed in the pasture for 30 
minutes.

While the horses were in the pasture, each horse’s affiliative behaviours towards another 
horse were timed (in seconds). Behaviours associated with the expression of this type of 
feeling were play, mutual grooming, and proximity – keeping a distance of no more than 
200 cm [13].

Heart rate measurements were made using Polar ELECTRO OY RS800CX telemetric 
devices. The data were then transferred to computer memory using an IrDA USB 2.0 Ada-
pter peripheral device, and then analysed in Kubios HRV software ver. 2.0 [17]. The heart 
rate was measured at rest (5 minutes in the stable) and in the pasture (from the moment the 
horse was released into the pasture until it left the pasture). Two parameters of heart rhy-
thm variation indicating the activity of the parasympathetic part of the autonomic nervous 
system were analysed: 

1) rMSSD (expressed in ms) – the square root of the mean sum of the squares of diffe-
rences between successive RR intervals of the QRS complex, i.e. the largest complex of 
waves in the electrocardiogram (ECG). The QRS complex describes the depolarization 
(stimulation) of the ventricular muscles. The occurrence of waves depends on the location 
and direction of the deflection. The R wave illustrates the first positive deflection of the 
QRS complex.

2) HF – high frequency spectrum power in the range from 0.15 to 0.4 Hz (expressed in ms2)
In the final stage, a procedure was developed for creating different herd configurations 

based on the affiliation needs of individual horses, expressed as a score:
1. The situation in which all mares were present in the pasture at the same time was 

considered to enable standard expression of feelings of friendship and companionship; 
being in the pasture in pairs was considered to allow comfortable expression of feelings; 
and time spent in isolation from other horses was considered uncomfortable for expression 
of feelings.

2. The following features were taken into account in the assessment: mean time spent 
for play, grooming, and proximity, and the mean value of rMSSD and HF, under the as-
sumption that their desired values during expression of feelings of friendship should be 
high.  
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3. Within each type of possibility of expressing feelings, three ranges of values for the 
analysed features were calculated: mean minus SD (assigned 1 point), mean ± SD (2 po-
ints), and mean plus SD (3 points).

4. Tabular comparisons were made of the ranges of values of the features and the points 
assigned to them for each type of possibility of expressing feelings.

The data were tested for normal distribution using the Shapiro-Wilk test. Statistical 
analyses were based on models of multivariate analysis of variance for data with repeated 
measurements [15]. Significance of differences between means was verified using Tukey’s 
multiple t-tests, with a significance level of P = 0.05 (SAS Institute Inc, 2003). Means, 
standard deviation (SD) and extreme values are given.

Results and discussion

The Shapiro-Wilk test confirmed that the distribution of the analysed traits was in agre-
ement with the normal distribution. The chi-square test confirmed the normality of the 
distribution of the data. The average times spent on play were significantly different (Ta-
ble 1). The lowest value was noted during uncomfortable expression of feelings, and the 
highest during standard expression of feelings. The highest standard deviation was found 
during uncomfortable expression of feelings. Hence the results indicate that only in the 
situation of uncomfortable expression of feelings, i.e. when the mares were alone in the 
pasture, was the time spent on play significantly shorter than when the group consisted of 
the entire herd of mares or when mares were released in pairs. The low SD value indicates 
that the desire to be alone is rare in horses. The results are therefore unsurprising, as horses 
are herd animals [8]. Separation from the herd is not a comfortable situation for horses, as 
shown by Cooper and Albentos [3].

Time devoted to grooming differed significantly in situations with different opportuni-
ties for expressing feelings (Table 2). The lowest value was recorded during comfortable 
expression of feelings, and the highest value during standard expression of feelings. The 
SD was also highest during standard expression of feelings.

Table 1
Time spent playing (s)

Expression of feelings Mean SD Min Max

Standard 124.45a 67.86 110 234

Comfortable 119.56a 43.26 90 178

Uncomfortable 78.56b 23.56 60 320

Means marked with different letters are significantly different at P=0.05
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In this case, the results were completely different from those obtained during the analy-
sis of the time spent playing. Mares that were released in pairs spent the least time on this 
activity, while mares in the entire group spent the most time grooming. An intermediate 
value was obtained for the time spent grooming in mares released individually. The results 
indicate that the configuration in which horses are let out significantly affects this feature. 
This may be because self-grooming and mutual grooming cannot be blocked by factors 
limiting social contact of horses. Cooper and Albentosa express a similar opinion [3].

Table 2
Time spent grooming (s)

Expression of feelings Mean SD Min Max

Standard 287.34a 100.45 139 308

Comfortable 125.67b 34.78 89 504

Uncomfortable 200.34c 89.56 120 345

Means marked with different letters are significantly different at P=0.05

Time devoted to closeness also differed significantly in situations with different 
opportunities for expressing feelings (Table 3). The shortest times were noted during 
uncomfortable expression of feelings, and the highest during standard expression of 
feelings. The highest SD was also obtained during standard expression of feelings.

This parameter was measured only in the case of mares that were in the pasture 
in the group or in pairs. Being in a group was found to initiate closeness, while 
being in pairs limited it. It can be concluded that equines feel best in large herds, 
in which hierarchical relationships are formed to increase the comfort of safety [1]. 

Table 3
Time spent on proximity (s)

Expression of feelings Mean SD Min Max

Standard 167.45a 54.09 120 321

Comfortable 108.45b 34.67 98 345

Uncomfortable 0.00c 0.00 0 0

Means marked with different letters are significantly different at P=0.05
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Horses should therefore be released in the largest possible groups, which allows them 
to feel closeness and safety.

There were no significant differences between resting rMSSD and HF values during 
successive repetitions of the test. The values were 44.23 ± 17.4 and 82.07 ± 20.28, respec-
tively.

On the other hand, the rMSSD parameter differed significantly in situations with diffe-
rent opportunities for expressing feelings (Table 4). The lowest value was noted during the 
uncomfortable expression of feelings, and the highest during comfortable expression of 
feelings. The highest SD accompanied standard expression of feelings.

Table 4
rMSSD parameter (ms)

Expression of feelings Mean SD Min Max

Standard 56.67a 23.71 31 87

Comfortable 76.56b 13.45 45 98

Uncomfortable 45.23c 10.56 23 88

Means marked with different letters are significantly different at P=0.05

In the case of HF, the mean value was significantly lower during uncomfortable expression 
of feelings relative to the other two types of opportunity for expressing feelings (Table 5). 
The highest SD was noted during comfortable expression of feelings.

Table 5
HF parameter (ms2)

Expression of feelings Mean SD Min Max

Standard 145.56a 56.77 89 178

Comfortable 167.45a 72.11 56 180

Uncomfortable 78.78b 23.71 34 100

Means marked with different letters are significantly different at P=0.05
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The rMSSD and HF parameters were lowest when horses were let into the pasture 
individually, and highest in horses released in pairs. It can be concluded that in order 
to reduce emotional excitability in horses, they should be let out in small groups 
of individuals with which they share bonds of friendship. Heleski et al. [8] express 
a similar opinion, stating that separating horses from the group triggers negative 
emotions. On the other hand, it is worth remembering that being in a large group 
may also cause frustration in individuals with a low position in the herd hierarchy. 
Grouping of horses to be released into paddocks and pastures should be previously 
thought out and have a specific goal. This can help to achieve both a positive effect 
in terms of animal welfare and improvement of the animal’s performance.

Tables 6 and 7 present the ranges of values and the scoring system for timed 
features characterizing the behaviour of horses in the pasture and parameters de-
fining the activity of the parasympathetic part of the autonomic nervous system. 

Table 6
Tabular comparison of ranges of time features (s)

Expression of feelings
Points for ranges of values

1 2 3

Play

Standard ≤56.59 56.60-192.30 ≥192.31

Comfortable ≤76.30 76.31-162.81 ≥162.82

Uncomfortable ≤55.00 55.01-102.11 ≥102.12

Mutual grooming

Standard ≤186.89 186.90-387.78 ≥387.79

Comfortable ≤90.89 90.90-160.44 ≥160.45

Uncomfortable ≤110.78 110.79-289.91 ≥289.90

Closeness

Standard ≤113.36 113.37-221.53 ≥221.54

Comfortable ≤73.81 73.82-143.11 ≥143.12

Uncomfortable ‒ ‒ ‒
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The results were based on the procedure proposed in this paper for creating different 
herd configurations according to the affiliative needs of individual horses, expressed 
in points. These results are of a typically applicative nature, as the measurements used 
in the study are increasingly commonly performed by breeders and users of horses. 
However, if the proposed procedure is followed, it should be remembered that the 
higher the score assigned for a feature in a given horse, the greater the certainty of 
maintaining well-being in terms of affiliative behaviour.

In conclusion, feelings of friendship and companionship are most strongly expres-
sed in a herd of horses in the pasture with an established hierarchy that includes each 
individual. Releasing horses in pairs is a good substitute, but cannot replace the herd 
relationships of the horses, as there is a decline in expression feelings of closeness 
and companionship, such as play and grooming. Individual release of horses into 
paddocks is not recommended because it disturbs social behaviour, thereby increasing 
emotional excitability. Emotional excitability is calmed when horses are released in 
pairs. Therefore, this configuration is recommended for excitable horses. However, 
the best solution seems to be to use the proposed affiliative behaviour scores among 
mares as an indicator of their individual needs in creating different herd configura-
tions.

Table 7
Tabular comparison of ranges of values for rMSSD and HF (ms; ms2)

Expression of feelings
Points for ranges of values

1 2 3

rMSSD parameter

Standard ≤32.96 32.97-80.37 ≥80.38

Comfortable ≤63.11 63.12-90.00 ≥90.01

Uncomfortable ≤34.67 34.68-55.78 ≥55.79

HF parameter

Standard ≤88.78 88.79-202.32 ≥202.33

Comfortable ≤95.34 95.35-239.55 ≥239.56

Uncomfortable ≤55.07 55.08-102.48 ≥102.49
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