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Summary The aim of the study was to assess the effect of rubber mats in service unit on 
displaying stereotypies in gilts. Four 28-day production cycles in all seasons were 
observed. Each cycle included 28 gilts housed in gestation stalls with slatted 
concrete floor, which was covered with adjusted mats for 14 gilts (experimental 
group), while the remaining 14 gilts served as controls. Display of stereotypies 
and other behaviours observed, mat manipulation and postural behaviours were 
estimated by direct 1-hour observation of gilts at 2-minute intervals after morn-
ing feed supply on days 1, 8, 15 and 28 of each cycle. During the study period, 
displaying stereotypies was significantly less frequent (P <0.05) in experimental 
group as compared with control group. The rate of particular forms of stereotyp-
ies, i.e. vacuum chewing, bar biting and teeth grinding, was also significantly 
lower (P <0.05 all) in experimental group throughout the study period. A 
significant negative correlation (P < .05) was found between the service unit air 
temperature and frequency of displaying stereotypies in control group, which 
could be attributed to the significantly more common standing posture (P <0.05) 
in control gilts in the conditions of lower air temperature. During the cold period, 
experimental gilts took a lying position significantly more frequently (P <0.05). In 
the experimental group of gilts there was no significant correlation (P >0.05 all) 
between the frequency of displaying stereotypies and the frequency of lying and 
other postures observed, as well as between the stereotypy display and the air 
temperature. There was no significant correlation (P >0.05 all) between the fre-
quency of mat manipulation and displaying stereotypies in total or its particular 
forms, suggesting that the less pronounced stereotypy display in experimental 
gilts may have been influenced by factors other than those observed in the 
present study.

Keywords: pig, soft surface, behaviour, welfare

Zusammenfassung Ziel dieser Studie war es, den Einfluss von Gummiliegeflächen auf das Auftreten 
von Stereotypien bei Jungsauen im Deckstall zu untersuchen. Es wurden insge-
samt vier 28-tägige Produktionszyklen über alle Jahreszeiten hinweg beobach-
tet. In jedem Zyklus wurden 28 Jungsauen beobachtet, die in Einzelbuchten 
mit Betonspaltenboden untergebracht waren. Die Einzelbuchten waren für 14 
Jungsauen mit Matten ausgestaltet (Versuchsgruppe). Die übrigen 14 Jungsauen 
dienten als Kontrolle. Das Auftreten von Stereotypien und anderen beobachteten 
Verhaltensweisen, Mattenmanipulation und posturales Verhalten, wurden durch 
einstündige direkte Beobachtung der Jungsauen im Zwei-Minuten-Takt nach 
der morgendlichen Verteilung des Futters am 1., 8., 15. und 28. Tag eines jeden 
Produktionszyklus bewertet. Während der Untersuchung traten Stereotypien in 
der Versuchsgruppe im Vergleich zur Kontrollgruppe signifikant seltener (p < 0,05) 
auf. Über die gesamte Studiendauer war die Häufigkeit bestimmter Formen von 
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Stereotypien wie z. B. Leerkauen, Stangenbeißen und Zähneknirschen bei den 
Versuchstieren ebenfalls signifikant geringer (p < 0,05 alle). Eine signifikante nega-
tive Korrelation (p < 0,05) wurde zwischen der Lufttemperatur im Deckstall und 
der Frequenz des Auftretens von Stereotypien bei der Kontrollgruppe beobach-
tet, welche der signifikant häufigeren Stehposition (p < 0,05) der Kontrollsauen 
bei niedriger Lufttemperatur zuzuschreiben ist. Während der kalten Versuchspe-
riode nahmen die Versuchssauen signifikant häufiger eine Liegeposition ein 
(p < 0,05). In der Jungsauen-Versuchsgruppe gab es keine signifikante Korrelation 
(p > 0,05 alle) der Häufigkeit des Auftretens von Stereotypien mit der Häufigkeit 
des Liegens und anderer beobachteter Positionen sowie zwischen dem Auftre-
ten von Stereotypien und der Lufttemperatur. Es gab keine signifikante Korre-
lation (p > 0,05 alle) zwischen der Frequenz der Mattenmanipulation und dem 
Auftreten von Stereotypien im Ganzen oder deren einzelnen Formen, was darauf 
hinweisen kann, dass das weniger ausgeprägte Zeigen von Stereotypien bei 
den Versuchssauen durch andere als die in dieser Arbeit untersuchten Faktoren 
beeinflusst worden sein könnte.
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Introduction

Oral-nasal-facial behaviours may include functional 
behaviours such as feeding and drinking, or for instance 
rooting in pigs, but may also include stereotypic behav-
iours. Stereotypies are repetitive, unvarying behaviour 
patterns with no obvious goal or function (Mason, 1991; 
Broom and Fraser, 2007) that potentially indicate reduced 
welfare (McGlone et al., 2004). Nevertheless, stereotyp-
ies are important indicators that the environment is not 
providing sufficient opportunities for the animals to per-
form their normal behaviour (Keeling and Jensen, 2009). 

Stereotypies develop consequentially to restrictive and 
barren environments, i.e. due to boredom, frustration and 
stress caused by unmet animal needs such as exploring 
and foraging, and can result in physical damage (Barnett 
et al., 2001). Stereotypies usually occur in animals on 
restrictive feeding; considering food-producing animals, 
most commonly in poultry and pigs (Mason and Mendl, 
1997; Vučinić, 2006; Mills et al., 2010). 

Pigs perform most stereotypies after feeding (Rushen, 
1985), of which vacuum chewing, bar biting and drinker 
playing are most commonly reported (Sekiguchi and 
Koketsu, 2004; Broom and Fraser, 2007). In addition, the 
incidence of stereotypies in pigs increases with increas-
ing confinement (von Borrel et al., 1997) and sow parity 
(Chapinal et al., 2010). 

Although breeding females in commercial pig farming 
are mostly kept on concrete fully or partly slatted floors, 
these housing systems can endanger their welfare (Tuyt-
tens, 2005; Tuyttens et al., 2008). Therefore, enrichment 
of their environment is emphasised and rubber mats as 
a management tool are gaining interest. Previous studies 
have pointed to welfare benefits of using rubber mats 
in sows (Gravås, 1979; Boyle et al., 2000; Farmer et al., 
2006; Zurbrigg, 2006; Devillers and Farmer, 2008; Tuyt-
tens et al., 2008; Elmore et al., 2010), including increased 
lying comfort. Investigating behaviour of stalled breed-
ing females at a commercial pig farm, Sekiguchi and 
Koketsu (2004) found prolonged lying to be associated 
with a lower rate of stereotypy display in gilts. 

The aim of the present study was to determine whether 
and to what extent rubber mats influence the rate of ste-
reotypy display in gilts.

Material and Methods

The study was conducted at a commercial pig farm ser-
vice unit during production cycles in all seasons accord-
ing to gilt availability, as follows: May–June (spring), 
September (summer), November (autumn) and Decem-
ber–January (winter). Each cycle lasted for 28 days, i.e. 
a period during which gilts are usually accommodated 
individually in service unit postmating according to the 
Council Directive 2008/120/EC. 

Animals
The study included 112 Large White gilts, 28 animals 
per cycle, randomly divided in two equal groups. Con-
trol gilts were housed in gestation stalls (1.80  m L × 
0.60 m W × 1.00 m H) with metal bars (horizontal bars 
only on the lateral sides of the stalls) and concrete slat-
ted floor (slat width 8 cm, slot width 2 cm), which was 
covered with rubber mats (Gumiimpex-GRP Inc., HR) 
in the experimental group. Mat depth is 2 cm, while mat 
length, width and slots were adjusted to the stall size 
and floor slots. Treading surface of the mat is of uneven, 
stopper-like configuration. Mats were connected with 
the so-called puzzle system and tightened to the con-
crete floor. Upon completion of a cycle, the mats were 
dismantled, cleaned, disinfected, and then placed again 
before the next cycle.

In the service unit, gilts were fed concentrated feed in 
the amount of 2.20 kg/day twice (07:30 and 13:00) from 
the same troughs used for watering ad libitum. Concen-
trated feed is supplied via volume dosing system and 
water by use of water level control that ensures constant 
water level in the trough. Lighting in the service unit 
is combined, natural and artificial, provided for at least 
eight hours. Ventilation is mechanical, based on nega-
tive pressure. Fresh air is supplied to the unit through 
ventilation apertures along the unit roof. Contaminated 
air is eliminated from the unit via roof ventilators. In cold 
months, there is no heating; acceptable microclimate 
conditions are achieved by reduced ventilation.

According to the above mentioned Council Directive 
2008/120/EC, pigs must have permanent access to a suf-
ficient quantity of material to enable proper exploration 
and manipulation activities, such as straw, hay, wood, 
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sawdust, mushroom compost, peat or a mixture of such. 
As the aim of the study was to assess stereotypy display 
according to postural behaviour of the gilts and asso-
ciation of stereotypies with mat manipulation, no such 
material was available to the animals due to the possible 
material interference with study results.

Prior to entering the service unit, gilts were kept in 
a breeding facility in a group pen (6.25  m L × 4.80  m 
W × 1.20  m H) with concrete slatted floor (slat width 
8 cm, slot width 1.80 cm) and full PVC fence, capacity 30 
animals. Feed and water were offered ad libitum (con-
centrated feed, box feeders, nipple drinkers). Because 
of the slatted floor in breeding facility, gilts are usually 
not supplied with the above mentioned material for 
manipulation and exploration, but their environment 
is enriched with various objects (e.g., rope) that do not 
compromise their health.

Oestrus synchronization and insemination of gilts 
was previously performed for all study gilts to enter the 
service unit at the same time. Pregnancy was diagnosed 
by ultrasound at the usual time during the fourth week 
of their stay in the service unit.

Stereotypy display was assessed on days 1, 8, 15 and 
28 of each cycle. Stereotypies were evaluated by the same 
trained observer by direct observation of gilts for 1 hour, 
starting from the morning feed distribution, as described 
by Vieuille-Thomas et al. (1995) and Estienne et al. (2006). 
The observer walked quietly along the stalls and recorded 
stereotypies in 2-minute intervals. On calculating the 
overall number of stereotypies displayed (n), any form of 
stereotypy display was equally evaluated, i.e. displaying 
the same type of stereotypy repetitively and/or display-
ing different forms of stereotypy. The forms of stereo-
typy recorded (Cronin and Wiepkema, 1984; Broom and 

FIGURE 1:  Frequency of stereotypy display in control (concrete stalls) and experimental groups of gilts (matted 
stalls) during the different 28-day production cycles (n = 14 gilts per day and group).
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Fraser, 2007) and other behaviours observed including 
mat manipulation and postural behaviours (standing, sit-
ting and lying), which were assessed by the same method 
and at the same time as stereotypies, are listed in Table 1. 
Throughout the study period, display of all behaviours 
was assessed on a relative number of 224 gilts per group 
in four production cycles x four days observed per cycle x 
14 gilts per day and group (absolute number).

On the days of observation, air temperature in the ser-
vice unit was measured by a portable digital Testo device 
(Testo Inc., DE).

Statistical analysis
Statistical data processing and analysis was performed by 
the licensed Statistica  6.1 software (StatSoft Inc., 1983–

2003). Distribution of the number of stereotypy display 
variable was tested by use of distribution fitting. The vari-
able was found to follow Poisson distribution. The Gener-
alized Linear/Nonlinear model was employed on statisti-
cal processing of this (dependent) variable, and logarithm 
function (log) on model linearization. The Generalized 
Linear/Nonlinear model was used on testing difference 
between the control and experimental groups; differ-
ences among particular days in the same season (pro-
duction cycle); and differences among the same days in 
different seasons according to the number of stereotypies 
displayed. Statistical difference between the control and 
experimental groups according to particular stereotypy 
forms was tested by χ2-test. Correlation of stereotypy 
display with particular gilt postures and mat manipula-

FIGURE 2: Frequency of stereotypy display in control (concrete 
stalls) and experimental groups of gilts (matted stalls) during 
the study period (n = 224 relative number of gilts per group**). 
** Four production cycles x four days observed per cycle x 14 
gilts per day and group (absolute number)

FIGURE 3: Display of particular stereotypy forms in control 
(concrete stalls) and experimental groups of gilts (matted stalls) 
during the study period (n = 224 relative number of gilts per 
group**). ** Four production cycles x four days observed per 
cycle x 14 gilts per day and group (absolute number) * The same 
stereotypy forms showed statistically significant between-group 
difference at the level of P < 0.05.

FIGURE 4: Air temperature at service unit on days 1, 8, 15 
and 28 of observed production cycles.

TABLE 1: Definitions of observed behaviours
Mat manipulation Oral/nasal activities with mat, excluding licking
Stereotypies
Vacuum chewing Jaw movements as on feed chewing but without  

a chewing substrate, with saliva frothing
Tongue rolling Tongue is pulled in and out the mouth by twisting 

movements but without a chewing substrate
Bar biting Winding bar with mouth, including tongue and teeth, 

with chewing movements
Bar licking Moving tongue repetitively in and out of the mouth 

using the same pattern or movement, while being 
applied to the stall bar

Floor licking Moving tongue repetitively in and out of the mouth 
using the same pattern or movement, while being 
applied to the stall floor (concrete floor or rubber mat)

Teeth grinding Opening and closing mouth without chewing substrate, 
making a squeaky sound upon mouth closing

Postural behaviours
Standing Animal body is lifted and dorsal line aligned with  

the floor
Sitting Anterior part of the body is lifted, while posterior parts 

are on the floor
Lying Not supported by the legs
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tion and correlation of service unit air temperature with 
stereotypy display, gilt posture and mat manipulation was 
tested by Spearman rank order correlations. The level of 
statistical significance was set at P <0.05. 

Results and Discussion

Control gilts displayed stereotypies more frequently at 
the end as compared with the beginning of each produc-
tion cycle, which is consistent with the results reported 
by von Borell et al. (1997). A higher rate of stereotypy 
display was also observed in the experimental group 
of gilts at the end of each production cycle, with the 
exception of winter cycle (Fig. 1). However, a statistically 
significant difference (P  <0.05) in displaying stereo-
typies according to days of the same season (summer 
and autumn) was only recorded in the control group. 
There was no statistically significant difference (P >0.05) 
according to the same days of different seasons in either 
control or experimental group of gilts.

Between-group comparison according to stereotypy 
display revealed it to be more common in control gilts 
during autumn and winter cycle and at the end of sum-
mer cycle (Fig.  1). In comparison with experimental 
group, control gilts displayed stereotypies significantly 
more frequently (P <0.05) throughout the study period. 
The rate of stereotypy display in the control and experi-
mental groups of gilts during the study period is illus-
trated in Figure 2.

Considering display of particular stereotypy forms 
during the study period, control gilts showed a higher 
rate of stereotypy display for all forms except for floor 
licking. Significant between-group differences (P  <0.05 
all) were found in the frequency of vacuum chewing, bar 
biting and teeth grinding (Fig. 3). 

The service unit air tem-
perature during the study 
period is shown in Figure  4. 
Significant negative correla-
tion was found between air 
temperature and frequency of 
stereotypy display in control 
group (P <0.05). This finding 
could have been associated 
with gilt postures. A decreas-
ing service unit air temper-

ature was associated with a significantly 
higher rate of assuming standing posture 
in control gilts (P  <0.05) (Tab.  2); in addi-
tion, prolonged periods of standing posture 
were associated with a significantly higher 
rate of displaying stereotypies (Tab.  3), as 
confirmed by Sekiguchi and Koketsu (2004).

During cold period, experimental gilts 
were lying down significantly more fre-
quently (P  <0.05) (Tab.  2), as previously 

reported (Tuyttens et 
al., 2008; Elmore et 
al., 2010). However, 
there was no sig-
nificant correlation 
between the fre-
quency of stereotypy 
display and lying 
or other postures 

observed, or between air temperature and stereotypy 
display (P >0.05 all) in experimental gilts (Tab. 2 and 3). 

Rubber mats served to gilts as a stimulus and outlet for 
exploring, which manifested as licking (Fig. 3) and other, 
non-stereotypy forms of oral-nasal-facial behaviour, 
mat manipulation, especially at higher air temperature 
(P  <0.05), when experimental gilts assumed standing 
posture significantly more frequently (P <0.05) (Tab. 2). 
Nevertheless, as in case of postures, in the experimen-
tal group of gilts there was no significant correlation 
between the frequency of stereotypy display in total or its 
particular forms and the frequency of mat manipulation 
(P >0.05 all) (Tab. 3 and 4).

In conclusion, as there was no significant effect of the 
factors observed, i.e. body postures and mat manipu-
lation, on the lower rate of displaying stereotypies in 
experimental gilts, other factors may have been involved, 
which were not assessed in the present study.
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