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 1. Abstract 

The objective of this study was to determine whether piglets from different positions 
in the teat order differ in personality. Teat order is established within the first days after 
birth and from that time, piglets basically suckle from the same teat pair until weaning. 
Three piglets from each of 21 litters (n = 63) were chosen for their place in teat order; one 
from anterior teats (A), one from middle teats (B), and one from rear teats (C). The 
piglets were observed during suckling, undisturbed behaviour, a novel object test and a 
straw test. A total of 13 behaviours were registered. A significant difference (P < 0.05) 
between A, B and C piglets was found in the frequency of disputes during suckling, 
where B piglets were most involved in disputes and C piglets least involved, and a 
tendency (P < 0.1) was found in frequency of undisturbed playing and exploration. A 
piglets played and explored most, and C piglets least. Four interesting components were 
found with principal component analysis, explaining 62.4 % of the total variation. These 
represent personality traits tentatively named exploration, playfulness, food interest and 
straw interest. There were no significant differences in personality type between A, B and 
C piglets although a tendency that A piglets were most playful and C piglets were least 
playful was found. Hence, this study suggests that there might be a correlation between 
teat order position and personality.  

 
Key words: Pig; Personality; Teat order; Behavioural observations; Novel object test 

 
 

2. Introduction 

Personality can be defined as the organized pattern of behavioural traits. Individuals 
differ in behaviour and if these differences are consistent across time, contexts and 
situations, the behaviours can be classified as individual traits (Briffa & Weiss, 2010). 
Individual differences such as these are not unique to humans and thus the personality 
concept can be applied to non-human animals as well. Consequently, personality traits 
have been found in a wide range of animals, e.g. primates, dogs, fishes, birds, squids, ants 
etcetera (Briffa & Weiss, 2010). Human personality types are often clustered into five 
broad personality dimensions: neuroticism, agreeableness, extraversion, openness and 
conscientiousness. A cross-species comparison showed that most animals included 
corresponded to three of these, namely neuroticism with traits such as nervousness and 
excitability, agreeableness with for example aggressiveness and affection, and 
extraversion, which includes traits such as vivacity and sociability. Also openness was 
found, which include factors such as exploration and playfulness, although not in as 
many species. The fifth personality dimension, that has to do with deliberation, self-
discipline and dutifulness, has however only been found in chimpanzees (Gosling & 
John, 1999). Many animal studies are focused on coping styles, i.e. how the animals 
handle stress. Individuals are seen as being either proactive or reactive. Proactive animals 
are bold, aggressive and actively cope with challenges in their environment, whereas 
reactive individuals are more cautious and careful. Proactive animals also easily forms 



 2 

fixed routines, while reactive are more adaptive to changes (Sih et al., 2004). When it 
comes to the methods used when studying behavioural traits, there are mainly two. Either 
objective by defining behaviours and assessment through behavioural tests and 
ethological observations, or subjective by making a person familiar to the animal rank 
different traits (Gosling, 2001). 

The pig (Sus scrofa) is among those animals that have been studied for personality 
and behavioural traits have been found. Recurrent methods for identifying personality 
traits in pigs are ethological observations of undisturbed behaviour and behavioural tests 
such as novel object tests, novel environment tests, open door tests, human approach and 
handling tests etcetera. To find corresponding traits the variables are then analysed with 
appropriate statistical methods, for example factor analysis and principal component 
analysis. Most studies have used piglets as study objectives. Personality traits that have 
been found in pigs are related to aggressiveness, sociability, exploration and fearfulness 
(Forkman et al., 1995; Erhard & Mendel, 1997; Hayne & Gonyou, 2003; Ruis, 2000; 
Janczak et al., 2003). These traits correspond to four of the personality dimensions 
mentioned above, namely agreeableness, extraversion, openness and neuroticism, 
respectively (Gosling & John, 1999). Other traits that have been found are activity level 
(Andersen et al., 2000) and reaction to humans, active/passive response to stress, feeding 
behaviour and rank order (Giroux et al., 2000). Several studies in pig personality research 
have focused on finding proactive and reactive coping strategies. While some have found 
no evidence of coping styles in pigs (e.g. Forkman et al., 1995; Jensen et al., 1995; 
Janczak et al., 2003), others have found support for the very same (e.g. Hessing et al., 
1993; Erhard et al., 1999; Ruis et al., 2000, 2001; Bolhuis et al., 2004, 2005; de Sevilla et 
al., 2009). The coping styles in pigs are often referred to as high resistant (corresponds to 
proactive) and low resistant (corresponds to reactive). Studies show among other things 
that low resistant pigs are more flexible in behaviour than high resistant pigs (Bolhuis et 
al. 2004), that low resistant pigs spend more time inactive (Bolhuis et al., 2005) and that 
high resistant pigs show more aggression towards conspecifics (Ruis et al., 2000).  

While personality studies in pigs is a quite new area of interest, it is an established 
fact that piglets suckle in a fixed order. From that the teat order is established within the 
first days after birth, the piglets will more or less only suckle from the same teat pair until 
weaning (McBride, 1963). Moreover, studies show that the first five of the seven or eight 
milk glands are bigger and of higher quality and that piglets that suckle these gain weight 
faster than piglets suckling teats further back (Kim et al., 2000). Position in teat order can 
thus give an advantage over siblings. It has been shown that there is a correlation between 
teat pair and birth weight, where the heaviest piglets tend to get teats in the front (Fraser 
& Jones, 1975), although others have failed to find this relationship (Kim et al., 2000; 
Litten et al., 2003). To incorporate personality, a study on coping styles shows that high 
resistant piglets more frequently occupy the anterior teat pairs than low resistant (Ruis et 
al. 2000), indicating that there is a difference in personality traits between the teat order 
positions.   

The purpose of this study was to examine whether there is a difference in personality 
traits between the piglets that suckle from the anterior teats, piglets that suckle teats in the 
middle, and piglets that suckle posterior teats. The personality traits were studied through 
behavioural tests and ethological observations in order to study the piglets in different 
situations and contexts. By principal component analysis it was possible to find 
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correlations between the variables of the different tests, and thus find personality traits 
that could explain a piglet’s reactions in the different tests. The hypothesis was that there 
is a correlation between personality and teat order in piglets, where the piglets that have 
front teats will show more aggression, be more active, and more explorative.  

3. Material and methods 

3.1 Animals 

21 litters of pigs of the mixed breed Pigham were used in the experiment, age ranging 
from nine to 31 days. From each litter three piglets were selected as study objects (n = 
63). They were chosen at suckling according to teat position with one from the front (A), 
one from the middle (B) and one from the back (C). To separate them they were marked 
with one, two and three dots respectively on their backs with a marker. No consideration 
was taken to sex. During the whole time of the observations the piglets were kept 
together with sow and litter mates in their home pens. The pigs were bred and housed at 
Vreta Naturbruksgymnasium in Linköping and were kept according to Swedish standards 
for conventional piglet breeding. They lived in standard Swedish farrowing pens with an 
area of 7 m2. The piglets had access to a creeping area with infrared lamp, and the floor in 
the box was covered with bedding and cut straw. They were cared for by regular 
personnel. Males were castrated during the first days post-partum. 

3.2 Experimental design 

Data was collected during two weeks in April 2011 by three observers, during four 
days a week between 9.00 and 15.00 and by direct observations. Observers were placed 
directly outside the boxes. The piglets’ behaviours were observed in four different 
situations: during suckling, undisturbed, during a novel object-test and when given straw. 
Observations were repeated three times for each litter. They were conducted in different 
order for different litters, but never the same test directly after the other. If not stated 
otherwise, behaviours were registered continuously with 1/0 sampling and 15 second 
intervals. This means it was registered if the behaviour was performed in an interval, 
regardless of how many times. Ethogram for each observation is illustrated in Table 1.  

3.2.1 Disputes during suckling 

During suckling the number of intervals with disputes was registered. For definition 
of disputes see ethogram in Table 1. Observations started at the beginning of suckling 
and continued for 5 minutes. If the sow broke the suckling within the first two minutes, 
that suckling was not registered. 

3.2.2 Undisturbed behaviour 

The piglets’ undisturbed behaviour was observed during 10 minutes and behaviours 
exploring surroundings, rooting, social interaction and playing were registered. Activity 
level, whether the piglets were active, non-active in group or non-active alone, was 
registered by instantaneous sampling every 15 seconds during the 10 minutes. 
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3.2.3 Novel object 

An object that was new to the piglets was placed in the piglets’ creeping area, were 
the sow could not reach it. It was hung so that it slightly touched wall and floor, making 
some noise so that the piglets were aware of it. Different objects were used for each of 
the three observations and these were a white plastic bucket, a blue plastic watering-can 
and a red plastic cone. The piglets’ exploration of the new object was observed during 5 
minutes. 

3.2.4 Straw 

Long-cut straw was given to the piglets in their food and resting place and their 
interactions with it was registered during 5 minutes. Behaviours registered were 
exploring the straw, rooting in it, chewing on or carrying, and playing with or in it. The 
bedding in the box consisted of chopped straw, thus long straw was new to them. 

3.3 Statistical analysis 

The average frequencies of all variables were calculated for each individual. An 
ANOVA was performed using a General Linear Model (GLM), to analyse the effect of 
litter and teat position (ind-ID). A principal component analysis (PCA) was used to find 
correlations between all the variables, and thereby find personality traits that explain the 
behaviours in different observations. PCA is a multivariate analysis procedure and is used 
to find factors, or components, that explain the maximal amount of variance in a data set. 
The first component explains the most variance and each following components explains 
less than the previous and are uncorrelated to the previous. In this case the components 
can be seen as personality traits. Individual factor values were analysed with GLM to see 
if there is a difference between A, B and C piglets. Statistical calculations were 
performed with Minitab 16. A significance level of 0.05 was used. Results are presented 
as mean ± standard error of mean. 

4. Results 

4.1 Effect of teat position and litter on variables 

The average frequencies of behaviours for each variable and teat position are shown 
in Figure 1. The only significant difference between A, B and C piglets was found in time 
spent on disputes during suckling (F(2) = 4.45; P = 0.018), where B piglets were most 
often and C piglets least often engaged in disputes. Among the undisturbed behaviours, 
there was a tendency that C piglets played less than A and B piglets (F(2) = 3.09; P = 
0.057), as well as a tendency that A piglets explored more than B and C piglets ((F(2) = 
2.58; P = 0.088).  

Although few found significant differences between teat positions, there were more 
found between the litters. As a matter of fact, the differences between the litters are 
significant for all but two variables. F and P values for the effect of litter on variables are 
shown in Table 2.  
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Table 1.Ethogram with observed behaviours for each observation. 

Observation Variable (abbreviation) Description 

Suckling behaviour Dispute (Disp) Pushing, biting, fighting, taking teat from 
someone else 

Undisturbed 
behaviour 

Exploring surroundings (ubE) Sniffing, pushing and tasting objects, eyes fixed 
on object within 1 dm 

 Rooting (ubR) Manipulating bedding with snout 

 Social interaction ubS Exploring other pig with snout, not playing 

 Playing (ubP) Running playfully, scampering about, playfully 
fighting, other playful behaviour  

 Active  (ubA) Walking, running, standing, sitting 

 Inactive, group (ubIG) Lying down with physical contact with 
neighbour 

 Inactive, alone (ubIA) Lying down without physical contact with  
neighbour 

Novel object-test Exploring (noE) Interacting with object, e.g. biting, chewing, 
pushing; eyes fixed on object within 2 dm. 

Straw-test Exploring (sE) Sniffing straw 

 Rooting (sR) Manipulating straw with snout 

 Chewing/carrying (sCC) Straw in mouth without playing 

 Playing (sP) Playful interaction with straw, e.g. scampering 
about with straw in mouth/in straw, throwing 
straw 

 
 
 

 
Figure 1. Mean % of intervals with observed behaviour for each teat position (A, B and 

C) and all observations (variables). Error bars show S.E.M. Abbreviations are explained 

in Table 1.   

*  P < 0.05 

(*) P < 0.1 
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Table 2. Results from GLM on the effect of litter on variables.  

 Variable F(20) value P value 

Suckling Disputes 3.30 0.001 * 

Undisturbed  Exploration 4.27 0.000 * 

behaviours Rooting 8.26 0.000 * 

 Social interaction 1.98 0.033 * 

 Playing 3.51 0.000 * 

 Active 5.08 0.000 * 

 Inactive, group 4.64 0.000 * 

 Inactive, alone 1.58 0.108  

Novel Object Exploration 3.15 0.001 * 

Straw Exploration 0.90 0.584 

 Rooting 4.45 0.000 * 

 Chewing/carrying 3.46 0.000 * 

 Playing 3.13 0.001 * 

*  P < 0.05 

 

4.2 Overall comparison 

In the PCA, activity variables (ubA, ubIG, ubIA) were excluded from the analysis 
since they correlate strongly with the rest of the undisturbed behaviours. The first four 
components are listed in Table 3 and together they account for 62.4 % of the total 
variation. The values represent how much the variables influence the components. The 
first component account for 19.2 % of the explained variation and shows high values for 
exploring novel object and engaging with the straw (rooting, chewing/carrying, and 
playing). Since straw as well as the novel object is new to the piglets, this component 
seems to correspond to the behavioural trait exploration. The second component accounts 
for 17.5 % of the variation and show high negative values for playing during undisturbed 
observation as well as high negative values for playing with straw. Thus, this component 
seems to correspond to playfulness. The third component, accounting for 14.8 %, shows 
high values for disputes during suckling and rooting during undisturbed observation. 
Since rooting is a foraging behaviour, this component seems to reflect food interest. The 
final factor explains 10.9 % of the variation. It has high negative loading for exploring 
straw and high positive loading for rooting in straw and hence named straw interest.  

According to the result from the GLM, none of the components have significant 
differences between A, B and C piglets, while the differences between litters are 
significant for each component (Table 4). There is, however, a tendency that A piglets 
were more playful than B and C individuals. Factor loading means for A, B and C piglets 
are illustrated in Figure 2. In the first factor, exploration, loadings show that A piglets 
were more disposed to explore, followed by B piglets and least interested in exploring 
were C piglets. For food interest, B individuals showed highest values, while A and C 
piglets scored negatively. In the fourth factor the differences between the means were 
very low. 
 



 7 

Table 3. Results from the PCA. First four components for the variables, together 

with Eigenvalues and the proportion of the total variation they explain. 

  Component   

  1 2 3 4 

 Eigenvalue 1.919 1.749 1.477 1.094 

 Proportion 0.192 0.175 0.148 0.109 

Suckling Disputes 0.074 0.101 0.549 -0.194 
Undisturbed  Exploration 0.259 -0.359 -0.352 0.086 
behaviours Rooting 0.265 -0.127 0.624 0.257 
 Social 

interaction 
-0.229 -0.332 -0.066 -0.016 

 Playing 0.365 -0.536 0.255 -0.071 
 Active 0.401 0.435 -0.029 -0.260 
 Inactive, group 0.124 -0.023 0.019 -0.768 
 Inactive, alone 0.399 0.230 -0.056 0.467 
Novel Object Exploration 0.443 0.258 -0.217 -0.019 
Straw Exploration 0.373 -0.372 -0.255 -0.089 

 
Table 4. Results from GLM on the effect of position in teat order and litter on 

components.  

 Position in teat order Litter 

Components F(2) value P value F(20) value P value 

PC1 0.90 0.414 1.93 0.038 * 

PC2 2.98 0.062 (*) 8.80 0.000 * 

PC3 2.23 0.120 6.55 0.000 * 

PC4 0.11 0.897 1.86 0.048 * 

 *  P < 0.05 

(*) P < 0.1 

 

 
Figure 2. Mean factor values for teat positions (A, B and C) for each of the four principal 

components. Error bars show S.E.M.. 
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5. Discussion 

In this study, we have found that piglets from different teat positions are involved in 
different amount of disputes and that this difference is significant. We have also found a 
tendency that they differ in play and exploration in undisturbed situations. Our data 
shows no significant difference in personality traits between the piglets that suckle from 
the anterior teats, piglets that suckle teats in the middle and piglets that suckle posterior 
teats, although some tendencies were found. 

The results from the observations of disputes during suckling, showed that B piglets 
more often engaged in disputes than A and C piglets (Figure 1), a difference that is 
significant. The reason for this difference can be discussed. The fact that B piglets are in 
the middle might play a role, since this means they have littermates on both sides of them 
and thus competition is greater at this position. The difference in mean is however not 
that big between A and B individuals, compared to C individuals, which might indicate a 
difference in aggression between anterior teats compared to rear teats. When comparing 
piglets from the first two teats with the last two, Ruis et al. (2000) found that the former 
were more often occupied by a piglet with a high resistant coping style. Ruis et al. (2000) 
also observed disputes during suckling, and found that a higher number of attacks in 
competition over teats correlated with a high resistant coping style. That front position 
piglets are more involved in disputes than rear position piglets, is supported by this study. 
Since there were no observations of aggressive behaviour in other situations, one can not 
speak of aggressiveness as a personality trait from this study. Nevertheless, it could be 
argued that if disputes during suckling correspond to a high resistant coping style, it 
would also include correspondence to aggressiveness in other situations and contexts. 

Among the undisturbed behaviours registered (Figure 1), a tendency for a difference 
could be seen in two variables, namely play and exploration. For both behaviours, A 
individuals performed them most often followed by B piglets and then C piglets. The 
same distribution can be seen in the variable active, while time spent on rooting was 
about the same for all three suckling positions and C piglets were most involved in social 
interactions. According to a study on coping styles, low resistant pigs played more than 
high resistant pigs and were more inactive (Bolhuis et al., 2005). Thus, if the teat order 
positions are correlated to coping style, the first result is not supported by this study, 
while there is an indication of the latter. 

Only small differences were found in A, B and C piglets during the novel object test 
and the straw test and none were significant. In these tests it seemed when performing 
them that the piglets influenced each other. When someone approached and started to 
explore the novel object, for example, the others were soon to follow. If this test was 
done individually we might have seen a bigger difference. Although, as can be seen from 
the PCA result, there are individual differences in time spent interacting with the novel 
object. Other studies that have used the novel object test found that there is a difference 
between how readily pigs approach the novel object with how much time they spent 
exploring it, where high resistant pigs approached quicker but sooner loosed interest 
(Hessing et al., 1993). It would have been interesting to also have registered the 
approachability as yet another variable to compare, for both the novel object test and the 
straw test.  
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With the PCA, four factors were extracted and together they explain 62.4 % of the 
total variation. They were tentatively named exploration, playfulness, food interest and 
straw interest. The first factor, exploration, distinguished pigs based on novel object and 
straw interactions. It has been shown that materials new to a pig stimulates exploration 
(Studnitz et al., 2007), and long straw as well as the novel objects are new to the piglets. 
Playfulness showed high negative factor values for playful behaviour, both playing 
during the undisturbed observations and playing with straw, and was named playfulness. 
This means piglets with high values for play variables play less than those with low 
values, because the value represents agreement with PCA loading. In this factor, the 
loading for novel object was also high, but showed a positive value, which suggests a 
reverse correlation between them. That is, playful individuals show less interest in the 
novel object. Both playfulness and exploration corresponds to the personality dimension 
openness (Gosling & John, 1999). The loading onto factor 3, food interest, were disputes 
and rooting behaviour, although not rooting in straw. Rooting is a foraging behaviour and 
a high loading might indicate a high interest in food. Since also disputes during suckling 
indicates the very same, the factor was named food interest. Finally, straw interest shows 
positive loading for rooting in straw and the negative loading for exploring straw. Since 
exploration of straw, if registered, was mostly noted in the beginning of the test, this 
factor might show a difference in approach styles. Some explore more before interacting 
in other ways, while others directly start rooting. That different test situations loaded on 
the same factor shows consistency over situations, a requirement for personality traits 
(Briffa, 2010). Exploration has been found as a trait in previous studies, e.g. in Forkman 
et al. (1995), where the exploration factor had high values for novel object interaction, as 
in this study. 

The analysis with a GLM shows no significant differences in found personality traits 
between the A, B and C piglets, although one tendency was found (Table 4). The mean 
values for the different positions for each factor are shown in Figure 2. A individuals 
tended to be more playful than B and C, and C least playful. Factor 1, exploration, 
follows the same interesting pattern as playfulness, where A piglets are more disposed to 
explore, followed by B piglets and least interested in exploring are C piglets. Although 
not significance, nor even a tendency, this might indicate another difference in 
personality between the positions in teat order. In factor 3, food interest, B individuals 
show the highest values and corresponds most to the loadings of that component than A 
and C piglets that scored negatively. Straw interest, factor 4, shows only small 
differences between the three positions.  

Even though an indication of difference in personality trait depending on teat order 
position has been found, we are not able to tell what is cause and what is effect. Do 
piglets get a specific teat because of certain personality traits, for example if they are 
more aggressive, or do they develop those personality traits because they have the benefit 
of being in possession of a higher quality teat? Litten et al. (2003) have found that piglets 
with a low birth weight have a slower behavioural development than piglets with high 
birth weight, which would suggest that the differences in teat quality shown by Kim et al. 
(2000) also have an effect on piglets’ behaviour.  

In the GLM, the effect of litter as well as the effect of teat position was analysed. The 
differences between the litters were significant for eleven of the thirteen variables (Table 
2) and for all four factors (Table 4). This clear difference of behavioural traits between 
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litters might be explained by genetic factors. That there is a genetic basis for variation in 
behavioural traits has clearly been shown (van Oers et al., 2005). However, individuals 
may also have been influenced by sow, and especially by littermates. They often 
followed each other. When one slept, all slept; when one investigated the novel object, 
the others followed. 

To conclude, this study has found indications of differences in personality traits 
between piglets from anterior teat pairs, teat pairs in the middle, and rear teat pairs, but 
more studies have to be done. Four behavioural traits could be extracted from the 
gathered data, namely exploration, playfulness, food interest, and straw interest. 
Variation was found between litters in several of the variables as well as in all factors, 
which indicates that littermates share many behavioural traits. 
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