
Linköping University | Department of Physics, Chemistry and Biology 
Bachelor thesis, 16 hp | Biology programme: Physics, Chemistry and Biology 

Spring term 2018 | LITH-IFM-x-EX--18/3520--SE 

 

 

 

 

 

 

 

 

 

 

Does Lifestyle Affect the 
Attachment between Dogs, 
Canis familiaris, and Their 
Owner?  

 

 

 

 

 

Ida Fischer 
 

 

 

 

 
Examinator, Carlos Gurrero-Bosagna , IFM Biologi, Linköpings universitet 
Tutor, Lina Roth & Ann-Sofie Sundman, IFM Biologi, Linköpings universitet 
 

 

 

 

  



2 

 

 

 

  

Date 

2018-06-19 

 

 

 

Division, Department: IFM Biology 

 

 

Department of Physics, Chemistry and Biology 

Linköping University 

 

URL för elektronisk version 

ISBN 

 

ISRN: LITH-IFM-x-EX--18/3520--SE 
_________________________________________________________________ 

 ISSN 

Title of series, numbering ______________________________ 

 

 
 

 

Language 

 

 Svenska/Swedish 

 Engelska/English 

 

 

 ________________ 

 

Report category 

 

 Licentiatavhandling  

 Examensarbete 

 C-uppsats 

 D-uppsats     

 Övrig rapport 

 

 

 _____________  

Title: Does Lifestyle Affect the Attachment between Dogs, Canis familiaris, and Their Owner?  
 
 

 

 

Author: Ida Fischer 

Keyword attachment, dog-human bond, lifestyle, breed differences, sex differences  

Abstract 

The aim of this study was to investigate if the dog’s behaviour and the interactions between the dog and the owner 

differ depending on lifestyle, breed or sex of the dog. For this we employed the Strange Situation Procedure, a test 

inspired from Mary Ainsworth´s study, which investigated the attachment of human infants to their mothers. There 

were two breeds, Border collie and Shetland sheepdog and a total of 58 dogs that participated in this study. The two 

breeds were divided into two lifestyles, competition dogs and pet dogs. A PCA was used to find correlations between 

the behavioural variables and the factors were then analysed in a Mann Whitney U test to test the differences between 

breed, sex and lifestyle. In this study no differences in behaviour between the two lifestyles were shown. However, the 

results showed that there were some differences between the two breeds and between the two sexes in behavioural 

expressions. The differences between the breeds were quite expected because there are many different breeds today 

which are selected for various morphology and behavioural traits which could influence their behaviour. The 

difference in behaviour between the two sexes can be because of evolutionary heredity. Further studies on this subject 

should have bigger and more even sample size, longer separation time, a more balanced gender distribution of the 

owners and to also analyze the cortisol levels. 
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1 Abstract 

The aim of this study was to investigate if the dog’s behaviour and the 

interactions between the dog and the owner differ depending on lifestyle, 

breed or sex of the dog. For this we employed the Strange Situation 

Procedure, a test inspired from Mary Ainsworth´s study, which 

investigated the attachment of human infants to their mothers. There were 

two breeds, Border collie and Shetland sheepdog and a total of 58 dogs 

that participated in this study. The two breeds were divided into two 

lifestyles, competition dogs and pet dogs. A PCA was used to find 

correlations between the behavioural variables and the factors were then 

analysed in a Mann Whitney U test to test the differences between breed, 

sex and lifestyle. In this study no differences in behaviour between the 

two lifestyles were shown. However, the results showed that there were 

some differences between the two breeds and between the two sexes in 

behavioural expressions. The differences between the breeds were quite 

expected because there are many different breeds today which are 

selected for various morphology and behavioural traits which could 

influence their behaviour. The difference in behaviour between the two 

sexes can be because of evolutionary heredity. Further studies on this 

subject should have bigger and more even sample size, longer separation 

time, a more balanced gender distribution of the owners and to also 

analyze the cortisol levels. 

2 Introduction 

The history between humans and dogs (Canis familiaris) goes 35,000 

years back in time when the proto-domestication started (Gailbert et al, 

2011). The dog is the first domesticated species and has been 

domesticated for around 14,000 years (Gailbert et al, 2011). One big 

difference between wolves and dogs is that dogs use eye contact towards 

humans and wolves do not (Johnston et al., 2017). Eye contact is 

considered a social behaviour and is important for communication 

between humans and dogs (Johnston et al., 2017). It has been shown that 

eye contact increases the level of the hormone oxytocin which is 

important for bonding and social attachment. Eye contact between 

owners and their dogs increases the level of oxytocin in both the owner 

and the dog which indicates that there is a bond between humans and 

dogs (Nagasawa et al., 2015).  

A bond between humans or humans and dogs can be associated to 

attachment which can be defined as when someone provides care and 
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protection and/or uses others as a source of security and comfort 

(Siniscalchi et al, 2013). Attachment presumes the ability to discriminate 

and respond differently to the object of attachment and to show a 

preference and give a different response after separation for the 

attachment figure compared to a stranger (Tropál et al., 1998).  

Ainsworth et al (1979) investigated the attachment of human infants to 

their mothers and specifically focused on the infant’s behaviour in a test, 

called the Stranger Situation Procedure (SSP). This test has also been 

used to study dog behaviour and attachment to their owner. It has been 

suggested that dogs have a similar relationship to its owner as an infant 

has to its mother (Topál et al., 1998; Palmer & Custance, 2008) and the 

owner seems to interact with dogs in a similar way as a parent towards 

their child (Mitchell, 2001). 

In humans it has been shown that different attachment styles in the 

caregiver, such as secure, avoidant or anxious, can affect the child’s 

attachment to their caregiver, such as a more avoidant caregiver had a 

child with severer separation anxiety compared to other children (De 

wolff & van IJzendoorn, 1997). In another study a similar correlation was 

shown between the owner´s personality and the dog´s behaviour 

(Siniscalchi et al, 2013). In the latter study, the test was based on 

attachment profile questionnaire (9AP), where the owners got to rate 

different questions about their behaviours such as friendliness versus 

hostility. In the study they also did a behavioural test for the dogs that 

was based on the Stranger Situation Procedure test and they investigated 

behaviours such as exploration and social play, where the results 

corroborated that dogs have a similar bond to humans as humans has to 

their children (Siniscalchi et al, 2013). More recent studies have also 

suggested that dogs are similarly affected by their owners as children are 

by their caregivers. For example, dogs are more located by the door 

during the separation of the SSP and increase in activity and owner 

proximity in the reunion as well as show signs of distress in absence of 

their owner similarly to children when absent from their caregiver (Rehn 

et al., 2017).  

Dogs have different roles in today´s society. For example, dogs can be 

categorized into different lifestyles such as competition or companion/pet 

dogs. That lifestyle can have an effect on dogs was shown in the German 

shepherd dog where competition dogs had higher levels of cortisol, an 

indicator of stress, than pet dogs (Roth et al., 2016). Stress can be a 

mechanism for survival for example escape a predator and is often not 

harmful. However, stress can also be costly and affect the cortisol levels 
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and the immune system (Moberg and Mench, 2000). Buttner et al. (2015) 

studied the bond between humans and their dogs during competition and 

how their hormone levels affected each other. The results indicated that 

the owner and their dog’s hormone levels such as cortisol reflected one 

another. One type of response to stress is separation anxiety and it is one 

of the most common behavioural problems among dogs (Amat et al., 

2014). Signs of separation anxiety can be vocalisation and/or showing 

destructive behaviour in the owner´s absence (Amat et al., 2014). These 

behavioural problems can lead to negative consequences on the human-

animal bond and make the owner give an otherwise healthy dog away or 

even euthanize it (Amat et al., 2014). It has also been shown that trained 

dogs are more independent, less afraid of novel objects and gaze less 

towards their owner in a problem solving test compared to pet dogs 

(Marshall-Pescini et al., 2008; Marshall-Pescini, Frazzi & Valsecchi, 

2016).  

Since dogs form an attachment with their owner and are affected by their 

lifestyle, I was interested in if owners from different lifestyles form 

different bonds to their dogs and if breed and sex of the dog influenced 

the result.   

The aim of this study was thus to investigate if the dog’s behaviour and if 

interactions between the dog and the owner differ in the Strange Situation 

Procedure test depending on lifestyle, breed or sex of the dog. The 

hypothesis was that there would be a significant difference between the 

two lifestyle groups (competition and pet dogs) where competition dogs 

would show more stress-related behaviours than pet dogs. This study is 

part of a larger study and is based on previously collected data and on 

pre-recorded videos.    

3 Material & methods 

3.1 Participants 

A total of 58 dogs participated in this study. The breeds were Border 

collies (n=25) and Shetland sheepdogs (n=33). The two breeds were 

divided into two lifestyle groups, competing and pet dogs. The competing 

dogs were active in different kinds of competitions for example agility or 

obedience and could travel a lot while the pet dogs were more of a 

companion to their owner and did not participate in any type of 

competitions or actively trained to compete in the future. In the 

competing lifestyle group there were 14 Border collies (seven males and 
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seven females) and 18 Shetland sheepdogs (13 males and five females). 

In the pet lifestyle group there were eleven Border collies (five males and 

six females) and 15 Shetland sheepdogs (ten males and five females). All 

owners were women.     

3.2 Test room 

The test room was 4.80m by 3.75m and was divided by tape markings on 

the floor into two zones. One zone contained a chair and was further 

away from the door and the other zone was close to the door. In the 

middle of the tape marking there were three toys placed on the floor (a 

tug rope, ball and squeak toy, figure 1).  

 
Figure 1: a) Overview of the set-up in the test room during the Strange 

Situation Procedure test. b) Screen shot from one video from the separation 
part of the test.   

 

a) 

b) 
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3.3 Strange Situation Procedure test 

 

The Strange Situation Procedure test was divided into three parts. The 

first part lasted for three minutes and the owner filled out a questionnaire 

while sitting on the chair and their dog was freely moving around the 

room. The owner was asked not to interact with their dog in any way 

unless the dog itself initiated contact. In the second part, the owner left 

the room for two minutes leaving the dog alone. Finally, in the third part 

the owner re-entered the room for three minutes. The owner greeted their 

dog as they normally would do at home and then sat back down on the 

chair and did not interact in any way with their dog unless contact was 

initiated by the dog.  

3.4 Equipment 

The test was recorded using a Canon Legria HF M5 full-HD camcorder 

with wide-converter lens. The video footage was analyzed by using The 

Observer 13 (Noldus) and by continuous sampling. The first part was 

analyzed for 120 s, the second part for 60 s and the last part was analyzed 

for 120 s. Frequency and/or duration were scored for the behaviours 

included in an ethogram (table 1). 

Table 1: Ethogram with the behaviours recorded during the Strange Situation 
Procedure test. 

Behaviour Definition 
Frequency or 

duration 

Lie down Recumbent body position where the sternum and/or side of the dog is fully 

touching the floor 

Duration and 

frequency 

Sit Position with extended front legs and lowered rear body. Back legs may be 

turned to one side or tucked under body. 

Duration and 

frequency 

Stand Upright position with four paws touching the floor Duration and 

frequency 

Gazing at door
1 

Dog´s head is directed towards the door Duration and 

frequency 

Gazing at owner
1 

Dog´s head is directed towards the head of the owner Duration and 

frequency 

Gazing at chair
 

Dog´s head is directed towards the empty chair Duration and 

frequency 

Door zone
2 

Dog is sitting, standing or lying down regardless of visual orientation in Duration and 
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the door zone. All paws over the line. frequency 

Chair zone
3,4 

Dog is sitting, standing or lying down regardless of visual orientation in 

the chair zone whether or not the chair is occupied by the owner. All paws 

over the line. 

Duration and 

frequency 

Exploration
1,3 

Activity directed toward any aspect of the environment such as licking, 

manipulating with paws or sniffing (nose within one head length of a 

physical surface) 

Duration and 

frequency 

Locomotion
2,3 

Motor activity not related to exploration, play and following (including 

walking, pacing or running) 

Duration and 

frequency 

Individual play
1,3,4 

Motor activity directed towards a toy without any interactions with the 

owner (including chewing, biting, shaking from side to side, scratching or 

batting with paws, chasing rolling balls and tossing using the mouth) 

Duration and 

frequency 

Social play
1,3 

Motor activity directed towards a toy when interacting with the owner 

(including running, jumping, active physical contact and chasing toys)  

Duration and 

frequency 

Approach
4 

Moving toward the owner while also being visually oriented to the owner Duration and 

frequency 

Withdraw
4 

Avoidance of interaction with the owner by moving away, turning or 

looking away and refusal of interaction 

Duration and 

frequency 

Physical contact
1 

Physical contact with the owner Duration and 

frequency 

Lip-lick Visible movement of tongue over the dog´s lips Frequency 

Body shake Rotary movement of the entire body along the axial plane Frequency 

Body stretch Slow extension the body (or part thereof) Frequency 

Paw lift Upright standing position where one of the two front paws is not in contact 

with the floor 

Frequency 

Yawn Intake of breath with a wide-open mouth, usually accompanied with a 

closing of the eyes 

Frequency 

Pant High frequency breathing with open mouth and protrusion of the tongue Duration and 

frequency 

Self-grooming Self-grooming using the tongue or teeth on any part of the body Duration and 

frequency 

Vocalization
3 

Vocalization such as barking, growling, howling or whining using the 

vocal tract 

Duration and 

frequency 

Jumping/scratching/ 

digging on door 

Active behaviours towards the door or floor in direct vicinity the door such 

as jumping, scratching or digging 

Duration and 

frequency 
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Human verbal 

communication 

Vocalize towards the dog Frequency 

Owner Proximity Within a body length from the owner Duration and 

frequency 

Door Proximity Within a body length from the door Duration and 

frequency 

Out of view
3 

Dog is out of view of the camera Duration and 

frequency 

Adapted from Rehn et al. (2014)
1
, Mariti et al. (2014)

2
, Prato-Previde et al. (2003)

3
, 

and Palmer and Custance (2008)
4
. 

3.5 Statistics 

A principal component analysis (PCA) was used to find correlations 

between the behavioural variables in order to reduce the data and get 

fewer factors to analyze. Variables from part 1 and 3 of the test were 

analyzed together because the time length was the same and the owner 

was present in both while variables from part 2, when owners were 

absent, were analyzed separately. The scores from the retained factors as 

well as human vocal communication behaviour, HVC1 from part 1 and 

HVC3 from part 3, were then analyzed in the non-parametric, Mann 

Whitney U test to analyze the differences between breed, sex and 

lifestyle. Spearman rank correlation tests were performed between HVC 

and eye contact and social behaviour. All statistical analyses were carried 

out using SPSS (IBM Statistical Package for the Social Sciences for 

Windows, Version 25.0) and a significance level of ≤.05 was used. 

 

 

4 Results 

4.1 Principal component analysis 

From the PCA of the first and third part of the Strange Situation 

Procedure test, four factors were chosen. Based on the variables that 

loaded high on the components, they were named, playful behaviour, 

social behaviour, eye contact and active behaviour with owner. Together 

they explained 52% of the variance (table 2). In the second part two 

factors were chosen that were named, active behaviour without owner 

and still/close to door behaviour, which explained 39% of the variance 

(table 3). 
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Table 2: Factors from the PCA performed on first (1) and third (3) part of the 
Strange Situation Procedure. Component 1 is called playful behaviour, 

component 2 is called social behaviour, component 3 is called eye contact 
and component 4 is called active behaviour with owner. The higher the score 
is the more the variable tributes to the component. Scores below 0.3 are not 

shown.TD stands for total duration and TN stands for total number. 

Rotated Component Matrixa 

 

Component 

1 2 3 4 

1 TD Individual Play ,875    

3 TD Individual Play ,818    

3 TD Social Play ,641    

1 TD Social Play ,556 ,341   

3 TN Physical Contact -,479 ,449   

3 TD Gazing at Owner  ,661  ,346 

1 TD Physical Contact  ,635   

3 TD Owner Proximity  ,621   

1 TD Owner Proximity  ,610   

3 TD Exploration  -,457   

1 TN Owner Proximity  ,316   

1 TN Gazing at Owner   ,823  

1 TD Gazing at Owner   ,719  

1 TD Exploration -,307  -,581 ,535 

1 TD Vocalization  -,323 ,577  

3 TN Gazing at Owner  ,435 ,495 ,306 

3 TD Physical Contact   -,352 ,346 

3 TD Lie Down    -,765 

1 TD Lie Down    -,761 

3 TD Vocalization    ,514 

Table 3: Factors from the PCA performed on the second (2) part of the 
Strange Situation Procedure. Component 1 is called active behaviour without 
owner and component 2 is called still/close to door behaviour. The higher the 

score is the more the variable tributes to the component. Scores below 0.3 
are not shown. TD stands for total duration and TN stands for total number.    

 

Component Matrixa 

 

Component 

1 2 

2 TD  Individual Play ,712  

2 TD  Pant ,698  

2 TD  Exploration ,635  
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2 TD  Chair Zone ,607  

2 TD  Door Proximity -,489  

2 TD  Gazing at Door -,428  

2 TD  Locomotion ,383  

2 TD  Sit  ,786 

2 TD JSDOD  ,672 

2 TD Stand -,359 -,598 

2 TD  Vocalization  ,585 

2 TN Lip Lick  ,472 

 

4.2 Behaviour differences between lifestyles, breeds and sex 

 

In this study there were no differences between competition and pet dogs 

(figure 2a). However, there were differences between the sexes and 

between the breeds. Females showed significantly more social behaviour 

than males (U = 271, N1 = 23 N2 = 35, P < 0.05; figure 2b). Border 

collies were less active than the Shetland sheepdog when the owner was 

present (U = 548, N1 = 25 N2 = 33, P < 0.05; figure 4a), while the 

opposite was true during separation (U = 273, N1 = 25 N2 = 33, P < 0.05; 

figure 2c). In addition, Border collies tended to show more playful 

behaviour than the Shetland sheepdog (U = 288, N1 = 25 N2 = 33, P = 

0.051; figure 2c). 

 

  

 

a)

) 

 c) 
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Figure 2: Comparisons between mean PCA scores ( SE) and a) breed where 
BC stands for Border collies and SS for Shetland sheepdogs, b) sex where F 

stands for females and M for males and c) lifestyle where C stands for 
competition dogs and P for pet dogs, to the six factors. Significant results 
(p<0.05) are marked with * and tendencies (p<0.1) are marked with (*). 

Furthermore, owners to male dogs vocalized significantly more towards 

their dog compared to owner of female dogs (U = 538, 5, N1 = 23 N2 = 

35, P < 0.05; figure 3a), and owners to Border collies tended to vocalize 

c) 

b) 
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more towards their dog compared to owners of Shetland sheepdogs (U = 

532, N1 = 25 N2 = 33, P = 0.061; figure 3b). There were no difference in 

human vocalisation between the two lifestyles (U = 456, N1 = 32 N2 = 

26, P > 0.05; figure 3c). There were no correlations between human 

vocalization in the first part and eye contact (rs = -0,066, N = 58, P > 

0.05) or with social behaviour (rs = -0,042, N = 58, P > 0.05). Nor were 

there any correlations between human vocalization in the third part and 

eye contact (rs = 0,013, N = 58, P > 0.05) or with social behaviour (rs = 

0,119, N = 58, P > 0.05).  

 

 
 

 
 

 

b) 

a) 
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Figure 3: Comparison between mean duration ( SE) and a) breed where BC 

stands for Border collies and SS for Shetland sheepdogs, b) sex where F 
stands for females and M for males and c) lifestyle where C stands for 

competition dogs and P for pet dogs to human vocal contact from part one 
and three. TD stands for total duration. Significant results (p<0.05) are 

marked with * and tendencies (p<0.1) are marked with (*).  

5 Discussion 

In this study, the aim was to investigate if the dog’s behaviour and the 

interaction between the dog and the owner differ in the Strange Situation 

Procedure test depending on lifestyle, breed or sex of the dog. While no 

differences were found between lifestyles, differences between the breeds 

and the sexes were shown.  

The hypothesis was that the two lifestyle groups, competition and pet 

dogs, would differ. One can hypothesize that owners to competing dogs 

usually spend more time with their dog than owners to pet dogs due to 

intensive training and many travels which should make the bond between 

a competition dog and their owner stronger than between a pet dog and 

their owner. This could lead to that competition dogs either show more 

stress related behaviours during separation than pet dogs due to a stronger 

attachment to their owners or less stress related behaviours because the 

competition dogs are more use to new environments. However, contrary 

to the hypothesis, there were no differences in behaviour between the two 

lifestyles. This suggests that the bond and attachment between the two 

lifestyles do not differ, at least not in this study. In an earlier study by 

Turcanu and Papuc (2016) they looked at stress related behavioural 

c) 
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responses in a veterinary hospital and the results suggested that there are 

large individual responses among dogs. This finding of differences in 

individual responses during stress can also be applied to in this study 

where the lack of significant results between the two lifestyles can be due 

to differences in individual and breed behavioural responses. In another 

study by Rehn and Keeling (2011) the results showed that the longer the 

separation, the higher frequencies of stress related behaviours such as lip 

licking and body shaking which indicates that dogs are affected by the 

duration of time left alone. This could mean that the time of the 

separation has a large impact and was not long enough in this study to 

separate the behavioural differences between the two lifestyles. In Roth et 

al (2016) they investigated the cortisol levels of the dogs in their hair 

which can show stress level over a longer period of time. The cortisol 

level might be a better indicator of stress, compared to only investigating 

the behaviours, in this type of studies or at least a good complement to 

investigate together with the behaviours. It could also be that the 

attachment between pet dogs and their owner are just as strong as 

between a competition dog and their owner which would lead to no 

difference in behaviour between the two lifestyles due to that dogs from 

both lifestyles gets equally stressed by separation from their owners.  

 

However, there were differences between the two breeds, Border collie 

and Shetland sheepdogs. The two breeds differed in active behaviour 

when the owner was present where Shetlands sheepdogs were more 

active than Border collies and the opposite when the owner was not 

present. In earlier studies a higher score in activity during separation 

showed a lower level of cortisol, and more passive behaviour close to the 

door implied a stronger attachment to their owner (Schöberl et al., 2016; 

Topál et al., 1998). This could mean that Shetland sheepdogs have a 

stronger attachment towards their owner than Border collies. Border 

collies also tended to be more playful than Shetland sheepdogs. 

According to breed descriptions, Border collie is perceived as a more 

active breed and this could be one reason for why it was more playful 

compared to the Shetland sheepdog, age could also be a factor to this 

behaviour where younger dogs are more playful than older dogs (Roth 

and Jensen, 2015) and age was not considered in this study. Playful 

behaviour can be hypothesized as a sign of low stress in dogs. Therefore 

this result could imply that the Border collie are less stressed than the 

Shetland sheepdog and therefore may have a weaker attachment to their 

owners. The difference between the breeds is partly in line with earlier 

studies where breed differences in behaviour were shown (Morrow et al., 
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2015; Plutchick, 1971). Today there are many different breeds that are 

bred for different tasks, such as hunting, guarding or herding. These 

differences in the breeds make them have different personalities 

depending on their use. Some breeds as Basenji are for example more 

cautious and breeds such as terriers can be more forward (Plutchick, 

1971). This means that the differences between the breeds were quite 

expected and can therefore be partly due to hereditary factors. The 

diversity in breeds and behaviour among dogs can lead to different 

attachments to their owners. For example a more forward and social 

breed may form a quicker but perhaps not so strong attachment to their 

owner due to their sociability and liking most people while a more 

hesitant and withdrawn breed may take longer time to form an attachment 

but it could be stronger due to disliking of strangers and trusting only 

their owners. This study has shown a difference in attachment between 

breeds and to my knowledge there are no earlier studies that have shown 

this.  

Furthermore, there were also differences between the two sexes, males 

and females, in social behaviour where females showed more social 

behaviour than males which are in line with earlier studies where female 

dogs scored higher in social behaviour than males (Foyer et al., 2013; 

Roth and Jensen, 2015; Person et al., 2015). Plutchick (1971) showed that 

there were differences between the sexes in behaviours such as approach 

and withdrawal in frightening situations where females were less 

courageous than males. These differences in sexes can be due to 

evolutionary heredity. Wolf females are naturally more careful and taking 

care of the offspring, while the wolf male is more courageous and protect 

the pack from any danger. This could influence today´s dog’s behaviour 

in different situations (Mech and Boitani, 2003).  

It was also shown that the owners of dogs in the different breeds and 

sexes vocalized with their dog differently. It was demonstrated that 

owners to Shetland sheepdogs spoke more to their dogs than owners to 

Border collies. One can hypothesize that the more the owner vocalizes 

toward their dog the more calm their dog gets. This could mean that 

either Shetland sheepdogs showed more stress and was needed to be 

calmed down or that different kinds of breeds draw different kinds of 

people. Furthermore, there were also a difference between human vocal 

communication and the sex of the dogs where owners vocalized more 

towards males than to females. This could be due to that females are 

more social and seek more attention by themselves while males are more 
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independent and are not as social which makes the owners vocalize more 

towards males to get their attention.  

After the PCA the factors only explained 52 % and 39 % of the variance, 

which means that not all of the variance and behaviours variables are 

investigated and that can be one reason why there were no more 

significant results. If all behaviour variables were investigated separately 

there might be more differences shown because it will be a more exact 

investigation that includes all variance and behaviour variables. Roth and 

Jensen (2015) found that the home environment of the dog affected the 

behavioural responses such as an only dog got higher score on activity 

than dogs with companions, this factor has not been looked at in this 

study as a possible affecting factor. Buttner et al (2015) showed a 

difference in cortisol levels in the dogs depending on if the owner was 

female or male. This implies that the gender of the owner could affect the 

results, and in this study there were only female owners. It can also be 

wort mentioning that the sample size was limited and that the distribution 

between the breeds and sexes was uneven which could have influenced 

the results.  

5.1 Social & ethical aspects 

The results of this study can have implications on how different breeds 

and sexes affect dogs.  If owners are informed on how a certain lifestyle, 

breed or sex affects dogs, they may reduce stress and development of 

social anxiety and increase the welfare for dogs in the future. This study 

did not show any difference between the two lifestyles. However, it did 

show differences between the two breeds and sexes. This suggests that 

depending on which breed or which sex the dogs have it has different 

needs. To perform this study no ethical approval was needed, but one was 

still handed in and approved from the regional ethical committee for 

animal experiments in Linköping, Sweden. For the dogs the permit 

number was 51-13 and for humans the permit number was 2017/94-31. 

All owners chose whether they wanted to precipitate or not and signed a 

written consent. 

5.2 Conclusion 

In this study there were no difference in behaviour between the two 

lifestyles, namely competition and pet dogs. However, there were 

significant differences between the breeds and between the sexes. The 

differences between the breeds and sexes were quite expected because 

there are many different breeds today with different use and males and 
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females have different roles originally which influence their behaviour. In 

the future it can be good to also analyze the cortisol levels of the dogs and 

to investigate the correlation between the cortisol levels and the dog’s 

behaviour. Furthermore, it can be a good idea to do further studies in this 

subject with bigger and more even sample size, longer separation time 

and have a more balanced gender distribution of the owners.   
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8 Appendix 

Appendix 1: Table over the non-significant behaviours in the Mann Whitney  
tests.N1 and N2 means in sex, females and males, in lifestyle, competition and 
pet dogs and in breed, Border collies and Shetland sheepdogs.   

 Component U-Value P-Value N1 N2 

Playful 

behaviour 
Sex 412 0,880 23 35 

Playful 

behaviour 
Lifestyle 323 0,146 32 26 

Social 

behaviour 
Breed 414 0,981 25 33 

Social 

behaviour 
Lifestyle 367 0,444 32 26 

Eye contact 

behaviour 
Breed 460 0,456 25 33 

Eye contact 

behaviour 
Sex 380 0,721 23 35 

Eye contact 

behaviour 
Lifestyle 442 0,684 32 26 

Active 

behaviour with 

owner 

Sex 427 0,697 23 35 

Active 

behaviour with 

owner 

Lifestyle 503 0,174 32 26 

Active 

behaviour 

without owner 

Sex 361 0,509 23 35 

Active 

behaviour 

without owner 

Lifestyle 350 0,302 32 26 

Still behaviour 

close to the 

door 

Breed 343 0,275 25 33 

Still behaviour 

close to the 

door 

Sex 414 0,855 23 35 

Still behaviour 

close to the 

door 

Lifestyle 429 0,839 32 26 

HVC1 Breed 393 0,425 25 33 
HVC1 Sex 380 0,351 23 35 
HVC1 Lifestyle 436 0,415 32 26 
HVC3 Lifestyle 456 0,532 32 26 


