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1. Abstract 

 

In order to investigate if difference in personality is depended on the teat positions in 

piglets, Sus scrofa, 63 piglets, from 21 litters, were studied. The piglets were at an age 

between 9 and 31 days. 3 piglets in each of the 21 litters, one that suckled at an anterior 

teat, one at a middle teat, and one at a posterior teat, were studied during lactation, 

undisturbed activity, and introduction to a novel object respectively to new straw. In total 

thirteen behaviors were recorded. The only significant difference between the teat 

position were disputes during suckling (P=0.018). There was a tendency of playing 

during undisturbed activity (P=0.062) between the teat positions. There were significant 

differences between the litters for every behavior except for inactive piglet lying alone 

(P=0.108) and when exploring new straw (P=0.584). There was only evidence for 

behavioral differences for the frequency of disputes during suckling between piglets at 

different teat positions. A principal component analysis, which accounted for 64.2 % of 

the variance, suggested four personality traits: exploration (19.2 %), playfulness 
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(17.5 %), interest in food (14.8 %), and interest in straw (10.9 %). However, no 

significant differences were found for these components for the different teat positions. 

 
Keywords: Pig; Personality; Teat position; Dispute; Novel object; Piglet; Sus scrofa  

 

 

2. Introduction 

 
It is well known that humans have different personalities and act different in a 

situation in relation to their personality. For humans, Digman (1990) talks about “the big 

five”: openness, conscientiousness, extraversion, agreeableness, and neuroticism. Stable 

individual behavioral strategies have also been found in rodents, birds, dogs and other 

species (Briffa and Weiss, 2010). They have consistent behavioral responses to different 

challenges. This is often called „coping style‟ or „behavioral strategies‟. The coping styles 

can be divided into two groups, active copers and passive copers. The active copers face 

challenges in an active way; they tend to be aggressive and have a sympathetic nervous 

activation. The passive copers on the other hand tend to have a lower activity, avoid 

social conflicts, and have a parasympathetic activation (Jensen et al., 1995a). Coping 

styles are a part of an individual‟s personality. The coping style is how the individual 

reacts to stress. And the coping styles can be related to some personality traits (van Erp-

van der Kooij et al., 2002). 

An increasingly used method within personality science is to use factor analysis to 

examine if a few factors affect the behavior of different individuals. This is an alternative 

method to the theory of active and passive coping. Factor analysis is an approach which 

is used to extract a few (three to five) factors which account for quite a high percentage 

of the variation in personality behaviors. The factors represent important traits in 

personality. According to Forkman et al. (1995) the two most commonly found factors 

are related to social interactions and activity. They also mention a third factor; reactivity. 

This method has been successfully used on different taxonomic groups, e.g. dogs 

(Dowling-Guyer et al., 2011), cats (Lee et al., 2007), orangutans (Weiss et al., 2006), 

horses (Morris et al., 2002), and humans (Salcuni et al., 2009).  

There has been a discussion about possible personality among pigs. Studies have 

done studies on gilts (Lawrence et al., 1991) examining individual differences in reaction 

to social and non-social challenges. However, they found no correlations. One other 

group has examined if there is any correlation between active behavior and aggression in 

piglets (Hessing et al., 1993).  

When talking about pigs you talk about constant teat position (McBride et al., 1965 in 

Newberry and Wood-Gush, 1985). The piglets create a constant order during the lactation 

during the first days (Milligan et al., 2001). This order is more or less constant. The 

piglets that suckle from one of the anterior teats always stay there, so it is for the piglets 

in the back and in the middle too. The order does not correlate with the size of the piglets 

(Fraser and Morley Jones, 1975). The anterior teats contain the most milk, this gives a 

competition for these teats, but once the order has been determined the position is 

constant. Because the order is not an effect to the size of the piglets there has to be one or 

a few other factors that affect the order. The factor could be difference in personalities. 

Pigs, and other animals, tend to have different levels of aggressiveness (Bolhuis et al., 
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2005) and tend to differ in boldness (Sih, A. et al., 2004). This might be an explanation to 

how the piglets create the teat order. The piglets that suckle from the anterior teats may 

be are a bit more bold than the piglets that suckle from the posterior teats.  

The aim of this study is to investigate if piglets at different teat positions have 

different personality traits.  

 

3. Material and methods 

 

3.1 Animals and management 

 

Piglets of the breed Piggham (cross-breeding between a Hampshire boar and a sow of 

the crossing between Swedish landrace and Yorkshire) were studied. The pigs were kept 

at Vreta farming school‟s farm, called Järngården, and were held in Swedish standardized 

farrowing boxes. The piglets were handled according to normal routines in Sweden, 

which means, for example, no docking of the tail, iron supplement were given during the 

first 24 hour after birth, and that the males are castrated within the first week.  

The piglets were between 9 and 31 days old and were chosen with no regard to their 

sex. 21 litters were studied. In these litters three piglets were studied, one that suckled 

from the anterior teats, one that suckled from the central and one that suckled from the 

posterior. These piglets were marked with one, two and three dots, they are referred to as 

A (anterior), B (central), and C (posterior).  

 

3.2 Experimental set-up and measurement procedures 

 

The study occurred in four set of observations that were repeated three times, in 

different orders. Two identical studies were never performed after each other.  

The first thing that was done, not a part of the study, was to wait for suckling. During 

this the three piglets were marked with a marking pen, 1 dot at the piglet in the front, 2 at 

the one in the middle, and 3 at the distal piglet. This was done so the observer later in the 

study would be able to tell them apart. When this was done the study began.  

 

3.2.1 Disputes during suckling 

 

The first study included disputes between piglets during suckling. The aim was to 

find out if the piglets had a different amount of activity during the lactation. The 

observation was made during five minutes, with intervals of 15 seconds. The registration 

was made with one-zero sampling, that is, if a behavior is shown it was marked with a 1 

if not it was marked with a 0. For definition of the behavior see Table 1. 

 

3.2.2 Undisturbed activity 

 

The second study was to study and register interactions between the piglets. During 

this study one-zero sampling were used, but also instantaneous sampling whether the 

piglet was active or not. The registration lasted for 10 minutes with intervals of 15 

seconds. The registered behaviors are found in Table 1.  
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3.2.3 Interaction with novel object 

 

The third study was an introduction of a novel object. Since all the studies were done 

three times, there were three different novel objects, this because the piglets shouldn‟t 

recognize the object. The three objects used were a cone, a watering can and a bucket. 

The object was placed in the area that only the piglets were able to use, this because the 

sow shouldn‟t get access to the object. Registrations regarding whether the piglets 

investigated the object were made, the definition of the behavior is found in Table 1. 

One-zero sampling were made during 5 minutes with intervals of 15 seconds.  

 

3.2.4. Interaction with new straw 

 

In the fourth and last sub-study it was recorded what the piglets were doing when 

they got access to new straw. A handful of straw was placed in the area that only the 

piglets had access to. It was recorded what the piglets were doing with the straw. The 

recording lasted for 5 minutes with intervals of 15 seconds. The sampling method that 

was used was one-zero sampling. In Table 1 the behaviors are described. 

 
Table 1. Ethogram with functional and descriptive terms from all the sub-studies.  

Observation Functional term Description term 

Suckling Dispute Pushing, biting, fighting, taking teat from 

someone else 

Undisturbed 

behavior 

Active  Running, jumping, sitting, standing, walking, 

etc. 

 Inactive in group Laying down with physical contact with 

neighbor 

  Inactive alone Laying down without physical contact with 

neighbor 

  Exploring surrounding Sniffing, tasting, gaze fixed on object within  

1 dm 

  Rooting Manipulate ground with snout 

  Social interaction Exploring other pig with snout, not playing 

  Playing Running playfully, jumping, playful fighting 

and other playful behavior 

Novel object Exploring Interacting with object, e.g. gaze fixed on 

object within 2 dm, biting, chewing, putting, 

etc. 

Straw Exploring Sniff in straw 

  Rooting Manipulate straw with snout, scratch in straw 

  Chewing/carrying Have straw in mouth, not playing 

  Playing Playful interaction with straw, e.g. jumping 

with straw in mouth or jumping in straw 

 

 

 



5 

 

3.3 Statistical analysis 

 

Data was generally analyzed with Minitab 16 Statistical Software. A GLM-ANOVA 

(General Linear Model-ANOVA) was used to investigate if there were any significant 

differences in behaviors due to teat position.  

All variables the four different sub-studies were analyzed with a principal component 

analysis (PCA). PCA investigates the correlation coefficients between the variables and 

factors that may describe the relation between data. The factors are then defined by the 

variables that get the most extreme values, i.e. the variables that get highest and lowest 

value (value between -1.0 and 1.0). The variables that are correlated to each other create a 

cluster. The clusters can be interpreted with one common factor. In the Principal 

component analysis the behaviors recorded with instantaneous sampling („Active‟, 

„Inactive in group‟, and „Inactive alone‟ during undisturbed activity) were exclude (see 

Discussion). 

Every piglet gets a value for every factor. These values are then analyzed with a 

GLM-ANOVA to investigate if there are any significant differences between the piglets 

at different teat position and between litters.  

 

4. Results 

 

In order to see which of the behaviors that may differ, the means and standard error of the 

means were calculated for each teat position. The results can be seen in Fig. 1.  

Fig. 1. The Mean (±SE) for the behaviors related to teat order from all four set of observations. 

lD=Lactation Dispute, uaE=Undisturbed activity Exploring surrounding, uaR= Undisturbed 

activity Rooting, uaS= Undisturbed activity Social interaction, uaP= Undisturbed activity 

Playing, uaA= Undisturbed activity Active, uaIG= Undisturbed activity Inactive in group, uaIA= 

Undisturbed activity Inactive alone, noE= Novel object Exploring, sE= Straw Exploring, sR= 

Straw Rooting, sCC= Straw Chewing/Carrying, sP= Straw Playing. 
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4.1 Disputes during suckling 
 

There was a significant difference in disputes depending on teat position in the first 

study, i.e. „Disputes‟ during suckling. There was also a significant difference between the 

families, i.e. the different litters, GLM-ANOVA (for F-value and P-values see Table 2). 

 

4.2 Undisturbed activity 

 

In the study called undisturbed activity there were no significant differences in 

behaviors depending on teat position at any of the variables, i.e. „Exploring surrounding‟, 

„Rooting‟, „Social interaction‟, „Playing‟, „Active‟, „Inactive in group‟, and „Inactive 

alone‟. Although there seemed to be significant differences in the box plots for playing 

and inactive alone (see Fig. 1.). By using the GLM-ANOVA the differences between the 

litters was also examined and there were differences between the litters for „Exploring 

surrounding‟, „Rooting‟, „Social interaction‟, „Playing‟, „Active‟, and „Inactive in group‟ 

(for F- and P-values see Table 2).  

 
Table 2. F-value and P-value from GLM-ANOVA for all the variables tested in the 

four set of observations.  

Observation Variable Model F-value P-value 

Suckling Dispute Sow id 3.30 0.001 

  Teat position 4.45 0.018 

Undisturbed  Exploring surrounding Sow id 4.27 <0.001 

activity  Teat position 2.58 0.088 

 Rooting Sow id 8.26 <0.001 

  Teat position 0.05 0.956 

 Social interaction Sow id 1.98 0.033 

  Teat position 0.83 0.444 

 Playing Sow id 3.51 <0.001 

  Teat position 3.09 0.057 

 Active Sow id 5.08 <0.001 

  Teat position 0.54 0.585 

 Inactive in group Sow id 4.64 <0.001 

  Teat position 0.46 0.632 

 Inactive alone Sow id 1.58 0.108 

  Teat position 1.67 0.202 

Novel object Exploring Sow id 3.15 0.001 

  Teat position 0.02 0.981 

Straw Exploring Sow id 0.90 0.584 

  Teat position 0.60 0.552 

 Rooting Sow id 4.45 <0.001 

  Teat position 0.19 0.825 

 Chewing/Carrying Sow id 3.46 <0.001 

  Teat position 0.04 0.962 

 Playing Sow id 3.13 0.001 

  Teat position 1.64 0.206 
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4.3 Novel object 

 

In order to test the boldness of the piglets, three novel objects were introduced in the 

box. There were significant differences between the litters in how much the piglets 

interacted with the objects. But there were no significant differences, depending on which 

teat position they had (F-values and P-values can be found in Table 2). There were not 

made any tests for which novel object the piglets interacted with the most. 

 

4.4 Interaction with new straw 

 

The behaviors recorded in the fourth study were „Exploring‟, „Rooting‟, 

„Chewing/Carrying‟ and „Playing‟. The GLM-ANOVA showed that there were no 

differences in interactions with the new straw in correlation to the teat position. But there 

were differences between the families for „Rooting‟, „Chewing/Carrying‟ and „Playing‟ 

(F-values and P-values see Table 2). 

 

4.5 Principal component analysis 

 

The factor analysis, Principal Component Analysis, resulted in seven components 

with Eigenvalue greater than one, altogether it yielded into ten components. These seven 

components account for 83.3 % of the variance. To choose which of the seven 

components to use, examine the scree plot of the principal component analysis (see Fig. 

2). At the point where the curve has less of an incline distinguishes the components 

which are relevant from the ones that are not relevant. In the scree plot of the ten 

components the breaking point is after the fourth component. These four components 

account for 64.2 % of the variation. In Table 3 the loading of the components (PC1-PC4) 

and the eigenvalues are presented. All of the behaviors had at least one load greater than 

0.30.  

The first component (PC1) created a cluster containing behaviors correlated to 

exploratory behaviors (playing during undisturbed activity and rooting, chewing/carrying 

respectively playing in straw). The second form two clusters containing variables 

correlated to a playful behavior (exploring surrounding, social interaction, playing during 

undisturbed activity and playing in straw versus exploring novel object). The third 

created a cluster correlated to interest in food (disputes during lactation and rooting 

during undisturbed activity). The fourth component created a cluster containing variables 

correlated to interest in straw (rooting in straw versus exploring straw). 

The four components correlated to exploration (PC1), playfulness (PC2), interest in 

food (PC3), and interest in straw (PC4). 

To examine if there were any significant differences for the components depending 

on teat position and between the litters a GLM-ANOVA was used. There were no 

significant differences for any of the components depending on teat positions. For the 

second component the p-value showed a tendency (see Table 4.). There were significant 

differences between litters at all components.  
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Fig. 2. The scree plot from the Principal Component Analysis. The * indicate the 

breaking point.  
 

Table 3. Results of the principal component analysis. The numbers in bold indicate 

the behaviors with loading >0.30.  

Observation Variable PC1 PC2 PC3 PC4 

Suckling Dispute 0.074 0.101 0.549 -0.194 

Undisturbed  Exploring surrounding 0.259 -0.359 -0.352 0.086 

activity 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 

Novel object Exploring 0.401 0.435 -0.029 -0.260 

Straw Exploring 0.124 -0.023 0.019 -0.768 

 Rooting 0.399 0.230 -0.056 0.467 

 Chewing/Carrying 0.443 0.258 -0.217 -0.019 

 Playing 0.373 -0.372 -0.225 0.089 

      

 Eigenvalue 1.9191 1.7492 1.4769 1.0936 

 Proportion 0.192 0.175 0.148 0.109 

 Cumulative 0.192 0.367 0.515 0.624 

 
Table 4. The F-value and P-value from GLM-ANOVA 

at the four different components. 

Component Model F-value P-value 

PC1 Sow id 1.93 0.038 

 Teat position 0.90 0.414 

PC2 Sow id 8.80 <0.001 

 Teat position 2.98 0.062 

PC3 Sow id 6.55 <0.001 

 Teat position 2.23 0.120 

PC4 Sow id 1.86 0.048 

 Teat position 0.11 0.897 
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Fig. 3. The Mean and Standard Error of Mean for the four components from 

the PCA in correlation to the teat position. 

 

5. Discussion 

 
This study was divided into four set of observations. In the first study we observed 

the „Disputes‟ during suckling and got a significant difference in frequency of how much 

the piglets at different teat position were involved in a dispute (P=0.018). In the second 

we observed what the piglets were doing if we did not disturbed them. For the seven 

behaviors we recorded we only saw a tendency for „Playing‟ (P=0.057). The third study 

was to introduce a novel object to the piglets. For this study there was no significant 

difference for „Exploring‟ among the piglets depending to their teat position. In the fourth 

study the piglets got new straw. As study three there were no significant differences 

among the piglets dependent to their teat position. However, we also examined if there 

were any differences between the litters. We got significant differences for every 

behavior except „Inactive alone‟ during undisturbed activity, and „Exploring‟ during the 

straw test. Ten of the behaviors were used in a PCA. The PCA resulted in four 

components that accounted for 64.2 % of the variation among the piglets. The four 

components are exploration, playfulness, interest in food, and interest in straw. 

In this study we investigated if piglets at different teat position have different 

personalities. Some earlier studies claim that there are differences in personality in pigs, 

e.g. Hessing et al. (1993) and de Sevilla et al. (2009). But others claim that their results 

do not indicate the existence of individual behavioral strategies, e.g. Jensen et al. (1995a), 

and Jensen et al. (1995b).  
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The GLM-ANOVA showed only one significant difference depending on teat 

positions, the first study i.e. „Disputes‟ during suckling. A tendency could be found 

between the teat positions at „Playing‟ during undisturbed activity. The results from the 

disputes were expected, as seen in Fig. 1. The piglet that has the middle position has the 

highest percent of disputes. This could be because it has to compete with both the piglets 

in the front and the piglets in the back, so they have to defend their teat from a greater 

number of piglets. The posterior piglets have the lowest percent of dispute, this because 

they are least competitive and have to be satisfied with their teat. I expected the piglets in 

front to have the greatest number of disputes because they wanted to defend their teat, but 

it seems like the other piglets will not fight that much for the anterior teats or that the 

piglets at the anterior teats only had to compete with the piglets in the middle. It seems 

that the order is more stable in the front and the back than in the middle part.  

The tendency for significant differences in playing during undisturbed activity could 

be due to the fact that the anterior teats contain more milk (McBridge et al., 1965 in 

Newberry and Wood-Gush, 1985). Because of this, piglets in the A position are more 

energetic. As seen in Fig. 1. the piglets in the front have the highest values for „Playing‟ 

during straw-test, and „Activity‟ during undisturbed activity. There were no significant 

differences among piglets for these tests but there are still some differences. 

Except the difference between „Disputes‟ during lactation there were no significant 

differences depending on the teat positions but between the litters. Could this be a result 

of the sow‟s impact on her piglets? Three of the sows were sisters (based on birthday and 

id) and the results from the GLM-ANOVA indicate that there were no significant 

differences (except Social interaction during undisturbed activity P=0.020) between the 

litters of these sisters. This might be a result from the impact from the sow and a 

consequence of similarity in the sow‟s personality. If the mother does influence her 

piglets the three sisters would have been influenced by their mother, and thus get 

similarity in personality. To get an answer to the question if the piglets are influenced by 

their mother the sow‟s personality has to be examined and then compared to the piglets‟ 

personality. As Beattie et al. (1996) showed in their study, offspring are affected by 

maternal influences.  

From the PCA we got four components which accounted for 64.2 % of the variances 

among the piglets. There were no significant differences depending on the teat positions, 

but there was a trend for the second component (P=0.062). As seen in Fig. 3. the piglet at 

position A has a low loading, this indicates that the piglets in the front have a playful 

personality. As mentioned above, this could correlate to the fact that the anterior teats 

contain more milk, and give the piglets in position A a higher energy level.  

In the PCA we excluded the behaviors recorded with instantaneous sampling, i.e. 

„Active‟, „Inactive in group‟, respectively „Inactive alone‟ during undisturbed activity, 

this because they were highly correlated to some of the other behaviors. For example, a 

piglet with a high value of „Activity‟ could also get a high value of „Playing‟, „Exploring 

surrounding‟, and „Rooting‟. An “inactive in group”-piglet on the other hand could get a 

really high value at social interaction. Because of this we decided to exclude these 

variables to get as low correlation as possible between the variables in PCA.  

During novel object we noticed that if one piglet was brave enough to explore the 

object the other piglets also found their courage to step forward and investigate it. Maybe 

we could have tested the piglets one by one to avoid any impact from braver piglets. But 
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still we could not have introduce them to a new box (or a test plan that they aren‟t used 

to) because this will affect the results. They might be more interested in exploring the 

new area than the new object. The most appropriate procedure is to keep the piglets in 

their home box and isolate one piglet at a time (but not in a too small area) to see how 

they react to the novel object without impact from others. At this point the piglets will 

also discover the new object. If the object is introduced in the area for the piglets only, 

some of the piglets won‟t know it‟s there and don‟t get any exploration recorded. 

Something else that can affect our results is that some of the piglets were near the sow 

almost all the time. For example, this affected the undisturbed activity because the piglets 

that were near the sow got a high percent of the behaviors Social interaction and Inactive 

in group during undisturbed activity. Maybe we should have done the tests (study two to 

four) without the sow. On the other hand that was what we wanted; the aim was to see 

what the piglets were doing without the impact of our presence. The tests that we 

considered to do without the sow present are the straw-test and during the novel object.  

During the straw-test some of the piglets were asleep and didn‟t discover the new 

straw. This was also the case during the novel object-test. Because of this, we adapted the 

test order to the activity of the piglets. If they were active we did the undisturbed activity, 

the novel object or the straw test. 

In conclusion: we found that there were differences among piglets, depending on teat 

position, for the frequency of „Disputes‟ during suckling. However, we did not find any 

differences among the piglets for the rest of the behaviors. With the help of PCA we 

found four possible personalities that explained 64.2 % of the variation. The personalities 

we call exploration, playfulness, interest in food, and interest in straw. But there were no 

significant differences between the teat positions for these four components. 
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