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1 Abstract 

Stress in dogs can contribute to behavioural problems which may lead to 

rehoming or euthanasia of the dog. The aim of this study was to 

investigate how dog characteristics correlated to stress, whether it is 

possible to detect behavioural problems in order to treat the dogs. 

Twenty-two dogs were evaluated according to their behavioural problem 

by a veterinarian and a dog trainer. The dogs participated in a behavioural 

and physiological test, and the results were compared to characteristics 

gathered by a Canine Behavioural Assessment and Research 

Questionnaire (C-BARQ), filled in by the dogs’ owners. The result 

showed that the total amount of stress related behaviour correlated 

positively to the C-BARQ score for attachment and attention-seeking 

behaviour and had a tendency of positive correlation to energy level and 

owner-directed aggression. Both the veterinarian behavioural problem 

score and trainer behavioural problem score had a tendency of positive 

correlation to stranger-directed fear. Dogs that, according to the C-

BARQ, were found to be very attached and attention-seeking, showed 

high energy level or owner-directed aggression were likely to show stress 

related behaviours during the test in my study. By addressing the stress, 

the behavioural problems may be eased.  

2 Introduction 

Stress is regarded as a major contributor to poor welfare among mammals 

(Beerda et al 1997, 1998). There are many definitions of stress, one of the 

definitions is stated by Koolhaas (2011) and says that “stress is an 

unpredictable and uncontrollable condition when the environmental 

demand exceeds the natural regulatory capacity of an animal”. The main 

physiological responses to stress are increased levels of corticosteroids, 

increased heart rate and increased blood pressure (Keeling 2009). Stress 

can help an animal to cope with a potentially harmful situation and 

correctly managed, stress responses provides a state of well-being for the 

animal (Quick et al. 1987). However, if the stress is prolonged, the stress 

responses may lead to health- and behavioural problems (Quick et al. 

1987). With prolonged stress, the risk of infections are increasing because 

of the corticosteroids that suppresses the immune system (Jensen 2007) 

and in addition, an increased heart rate and increased blood pressure can 

harm the cardiovascular system (Jensen 2007).  

Mild stress can generate behavioural changes, while moderately stress 

can cause stereotypic behaviour and severe stress often suppress 

behaviours (Antelman & Caggiula 1980). Two of the five freedoms that 

ensures good animal welfare are freedom to perform normal behaviour 

http://link.springer.com/search?facet-author=%22Anthony+R.+Caggiula%22
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and, prevention of injury and disease (Keeling 2009). If an animal is 

experiencing persistent stress, those two freedoms are not properly 

fulfilled, since stress can inhibit the animal to perform natural behaviours 

(Antelman & Caggiula 1980) and cause illness to the animal (Jensen 

2007).  

The dog (Canis familiaris) was domesticated around 15 000 years ago in 

the east of Asia (Savolainen 2007) and has developed a special inter-

species relationship with humans. For example, it has been shown that 

dog owners transmit stress to their dogs just by being stressed themselves 

(Sümegi et al. 2014). Since human and dog often live side to side, it is of 

importance that the dogs function in our daily life. Dogs are normally 

flexible in their behaviour and can change their behaviours to fit the 

human life style (Mugford 2007). However, it is still common that dogs 

develop behavioural problems such as aggression-related problems or 

separation-related problems. These behavioural problems are often 

caused by the human factor due to inconsistencies of rules, physical 

contact and exercise, but can also occur due to genetic or medical factors 

(Mugford 2007).  

Dogs are commonly put down or adopted because of behavioural 

problems (Kwan & Bain 2013). In the United Kingdom, 10 % of the dogs 

have been rehomed, most of them because of behavioural problems 

(Mugford 2007). Since behavioural problems can occur because of stress 

(Mugford 2007) it is of importance for the dogs’ welfare that the dog 

owners can recognize stress related behaviour in their dogs, but it has 

been shown that only some dog owners are able to do that (Mariti et. al. 

2012). Possibly, with more knowledge about the dog’s stress behaviours, 

appropriate training and help could be assisted and further, rehoming and 

euthanasia can be reduced.  

The behavioural response to stress in dogs can cause the dog to salivate, 

pant, to perform stereotypic behaviours (Beerda et al. 1997), nose lick, 

paw lift, cry, lower their posture (Beerda et al. 1997, Rooney et al. 2007), 

crouch, yawn, tremble and/or to perform restless behaviours (Beerda et 

al. 1998). In addition, a stressed dog have an increased risk of developing 

aggressive behaviour (Savolainen 2007), often viewed as a behavioural 

problem. Stress is also closely linked to anxiety-related disorders 

(Dreschel 2010) which typically is associated with poor learning, visual 

attention and memory (Passalacquaa et al. 2013). Dogs with anxiety-

related disorders are indeed slower on solving tasks and perform more 

stress-related behaviour while trying to solve tasks (Passalacquaa et al. 

http://link.springer.com/search?facet-author=%22Anthony+R.+Caggiula%22
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
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2013). However, like humans, moderately stressed dogs have an 

increased ability to solve memory tasks (Sümegi et al. 2014).  

The use of questionnaires, filled in by the dog owner, can be a reliable 

method to investigate the everyday behaviour of dogs. One example of a 

reliable method is the validate Canine Behavioural Assessment and 

Research Questionnaire (C-BARQ) that has been used in a number of 

studies (Foyer et al. 2014, Hsu & Sun 2010, Le Brech et al. 2010) and 

was founded by James Serpell (Hsu & Serpell, 2003). C-BARQ is a 

reliable questionnaire and valid method to evaluate behaviour traits in 

dogs and may give truthful result about specific behaviour problems in 

dogs (Hsu & Serpell, 2003). The questionnaires are filled in by the dog 

owners, who observe the dogs’ behaviour on a daily basis and thus can 

provide input on the dogs’ average behaviour. Consequently, these 

questionnaires reduce the influence of instantaneous behaviours 

depending on the day of the observation.  

In addition, heart rate is a useful non-invasive measure of the animals’ 

response to stress (South et al. 2015). Former studies have showed that a 

Polar® heart rate measuring system is a valid instrument to use for 

measuring heart rate of dogs in stationary and moving states (Essner et al. 

2013). 

This study focus on behavioural and physiological stress responses in 

dogs with different degrees of behavioural problems. The aim was to 

investigate how different characteristics correlate with stress behaviours 

and physiological stress responses in the dogs. This study can lead to 

better understanding about how behavioural problems correlate to stress 

related behaviours. If they do correlate strongly, the treatment of the 

behavioural problem can, not only, be directed towards the behavioural 

problem itself, but also towards the stress source. This may result in a 

more effective treatment and solution of the behavioural problem and 

may help dog owners and dog trainers to evaluate (and treat) the cause of 

the behavioural problem.  

3 Material & methods 

The methods used in this study was in line with ethical guidelines laid 

down by the regional ethical committee for animal experiments in 

Linköping, Sweden (Permit number: 51-13). The dog owners signed a 

questionnaire to permit their dogs participation in this study.  

http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S0031938413000528?
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3.1 Study animals  

Twenty-two privately owned pet dogs (sixteen males and six females) of 

various breeds were used in this study. 62.5 % of the males and 50.0 % of 

the females were castrated. The mean age ± standard error (SE) of the 

dogs were 3.59 ± 0.50 years old and the mean weight ± standard error 

(SE) of the dogs were 16.67 ± 2.72 kg. The degree of behavioural 

problems varied, from no behavioural problems to serious behavioural 

problem, among the dogs.  

Table 1. Overview of weight, age and breed of the dogs (Canis familiaris) 

participating in the study.  

Name 
Weight 
[kg] 

Age 
[year] Breed  

Teddie 12.0 5.0 Jack russell terrier/Poodle 
Liam 8.0 7.0 Jack russell terrier 
Tobi 7.0 3.0 Jack russell terrier 
Ming 5.0 1.0 Parson russell terrier 
Angus 7.2 2.3 Jack russel terrier 
Axel 13.8 1.6 English cocker spaniel 
Leo 7.8 1.9 Poodle 
Larri 8.0 3.8 Chinese crested dog 
Harry 7.5 0.9 Cocker spaniel/Cavalier king charles spaniel 
Bina 10.0 4.0 Jagdterrier 
Buck 10.0 4.0 Jagdterrier 
Rex 50.0 2.3 German shepherd 
Majken 16.0 3.8 Nova scotia duck tolling retriever 
Lexi 15.0 1.0 Irish soft coated wheaten terrier 
Boss 12.0 6.0 Jack russell terrier 
Norrie 8.5 4.0 Lancashire heeler 
Ziggy 40.0 1.8 German shepherd/Rottweiler 
Chili 6.0 1.8 Pug/Papillon/Chihuahua 
Grynet 10.0 10.6 Cocker spaniel 
Milton 12.0 2.8 Shetland sheepdog 
Aladdin 45.0 8.0 Borzoi 
Sigge 12.0 2.3 Dandie dinmont terrier 

 

3.2 Behavioural test 

The behavioural test occurred in Linköping, Sweden at Hundens & 

Djurens Beteendecenter. All behavioural recordings were video-recorded 

with a high definition digital camcorder (Canon Legria HFG25) 

positioned on a tripod approximately three meters from the dog. The 

videos were later analysed with Windows Media Player (Microsoft).    

The aim with the behavioural test was to record behaviours of the dogs in 

a situation as calm and normal as possible for the dog without 
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unnecessary restrictions from the owner. The dogs were tested 

individually, one at the time, but otherwise the method was similar to the 

method used in Roth and Jensen (In press).  

To record stress behaviours of the dogs in a passive situation, the owners 

were asked to walk up and stand next to an orange cone, bringing their 

dog in a leash. The reason a cone was used was to simplify the 

positioning of the owners. The owners were instructed to ignore the dog 

i.e. no eye contact, no talk and no touch and to stand on the tip of the 

leash, to not disturb the dog. The length of the leash was approximately 

1.5 m. The behavioural recording started when the owner first was 

standing on the tip of the leash and the observations, of stress behaviours 

and other behaviours, continued for two minutes. The observed 

behaviours are detailed in Table 2. The cone was 4 cm high and 19 cm in 

diameter with an extended black and white paper roll, about 20 cm of 

height and approximately ¼ of the top of the roll in black colour. In order 

to further keep the owner occupied and thus reduce the possible 

interference form the dog owner on the dog, a questionnaire was handed 

out about ten seconds after the dog owner arrived to the cone. The 

questionnaire (see Appendix) contained questions about some 

background information.   

Behavioural recordings were based on a predetermined ethogram where 

all behaviours except from “moving without sniffing” are found and 

defined from previous literature (Table 2). The behaviour item “Moving 

without sniffing” was an attempt to determine restless behaviour, which 

is a suggested stress related behaviour (Beerda et al. 1998), but without a 

clear definition in the previous literature. This behaviour was categorised 

as “Other behaviours”.  
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Figure 1. The training facility with the used test line-up including cones and 
camera (see main text for further details) used in this study.  

The dogs’ human directed behaviours (Table 2) were recorded when the 

female test leader approached the dog. The behavioural recordings started 

five seconds before the test leader arrived to the dog and ended five 

seconds after the test leader leaved the dog.  

When the owners finished filling in the questionnaire, it was collected by 

the test leader. The same behavioural recording was applied when the 

questionnaire was handed in by the test leader, as when the test leader 

handed out the questionnaire.  

Table 2. Dog (Canis familiaris) behaviours recorded during the passive 

situation, in the first two minutes of the behavioural test (see main text for 
details).  

Functional term Descriptive term Reference  

Stress behaviours   

Nose licking The dog is licking its nose. 
(Mariti et al. 2011, Deldalle 
& Gaunet 2014) 

Yawning 
The dog is opening its mouth widely while 
closing its eyes. 

(Beerda 1998, Mariti et al. 
2011, Deldalle & Gaunet, 
2014) 

Shivering 
The dog’s body, including its tail, is 
trembling. 

(Beerda et al. 1998, Mariti 
et al. 2011, Deldalle & 
Gaunet, 2014) 

Crying The dog whine/whimper/yelp. 
(Beerda et al. 1998, Mariti 
et al. 2011)  

Panting 

The dog’s chest is moving in short and 
quick breaths, month is open or opens and 
closes. Tough sticking out. Sound of quick 
breaths. 

(Mariti et al. 2011, Beerda 
et al. 1997, Rooney et al. 
2009)  

Human directed behaviours 

Gazing towards 
owner 

The dog’s head towards its owner. (Deldalle & Gaunet 2014) 

Gazing towards 
test leader 

The dog’s head towards the test leader. (Deldalle & Gaunet 2014) 

Moving towards 
test leader 

Moving ≥ 1 paw in a direction of the test 
leader. 

(Roth & Jensen 2015) 

Sniffing towards 
test leader 

Stretching its neck and head toward the test 
leader. 

(Roth & Jensen 2015) 

Other behaviours 

http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
http://www.sciencedirect.com.e.bibl.liu.se/science/article/pii/S1558787811001547
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Moving without 
sniffing 

The dog move ≥ 1 paw in a direction, 
without head near ground. 

 

 

When the test leader had collected the questionnaire and was out of 

camera vision, the owner was asked to walk his/her dog to a second cone 

(placed 4.5 m from the first cone). The owner was then instructed to 

command his/her dog to sit. The latency from the owner’s first command 

until the dog actually sat was measured. The same procedure was 

repeated but with the command “lay down”. Two dogs were not trained 

to obey the command “lay down” and were therefore excluded from the 

lay down-procedure. This procedure tested the dog’s ability to be 

attentive towards their owners and a low ability may indicate high stress.  

3.3 Physiological test  

The dogs’ heart rate was measured during the first two minutes of the 

behavioural test (when the owner stands next to the cone). Each dog was 

equipped with a Polar® heart rate sensor around the chest, just behind the 

front-legs. To enhance the signal the fur around the chest of the dog was 

moisturised and electro gel was added to the electrode of the Polar® heart 

rate sensor. Since the data from the pulse band was transferred into a 

pulse watch (Polar® M400 HMR Sports Watch) using Bluetooth, the 

owner was wearing the pulse watch in a strap around their neck to ensure 

good connection between the pulse band and the pulse watch. The 

collected data was transferred to www.polar.com/flow.   

3.4 Behavioural problem evaluation  

Additionally, a veterinarian Jörgen Fureus was asked to do a professional 

evaluation of the behavioural problem of each dog, by rating them on a 0 

– 10 scale. Where 0 was considered as no behavioural problem and 10 as 

serious behavioural problem. The veterinarian investigated the dogs by 

palpation and by observing the dogs walk and trot in a straight line. His 

score was based on a combination of movability, stress related 

behaviours, pain and the owners’ description of behavioural problem in 

their dog.  

3.5 C-BARQ 

The owners filled in a modified C-BARQ before participating in any tests 

(Hsu & Serpell 2003). The C-BARQ consisted of 105 questions in seven 

different categories. Those categories are trainability, owner-directed 

aggression, stranger-directed aggression, stranger-directed fear, 
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attachment and attention-seeking, excitability and energy level. The dog 

can score high (4) or low (0) in each category. A high score in owner-

directed aggression, stranger-directed aggression, stranger-directed fear, 

attachment and attention-seeking, excitability or energy level or a low 

score in trainability can indicate behavioural problem in the dog. The 

currently used C-BARQ can be find here: 

https://www.ifm.liu.se/biology/zoology/avian/research/c-barq/  

3.1 3.6 Analysis and statistics  

1/0 sampling with five seconds intervals was used to register the stress 

related behaviours during the first two minutes of the behavioural test. 

Each of the stress behaviours was converted into frequencies by dividing 

the number of intervals where a certain behaviour occurred with the total 

number of intervals. The total amount of stress related behaviours was 

calculated by summarizing all the frequencies of the stress related 

behaviours, excluding “Moving without sniffing”.  

1/0 sampling with five seconds intervals was used to register “moving 

without sniffing” during the two minutes of the behavioural test. The 

number of intervals where “moving without sniffing” occurred was 

divided with the total number of intervals, to obtain a frequency of 

“moving without sniffing”. 

1/0 sampling with ten seconds intervals was used to register human 

directed behaviours. One ten-second-interval when the test leader handed 

out the questionnaires and one ten second interval when the test leader 

received the questionnaires were used to register the behaviours. Each 

behaviour could occur in one of the intervals, both intervals or in no 

interval. The dog could score 0, 1 or 2 for each behaviour, depending on 

in how many intervals the behaviour occurred in. 

Due to the 1/0 sampling method a specific behaviour could only be 

scored once during each interval, even if the behaviour was performed 

several times during the interval. This generated a minimum frequency of 

each behaviour.  

The result from the behavioural test, the physiological test and 

Behavioural problem evaluation was compared to the result from the C-

BARQ. Spearman rho test was used to find correlation between the C-

BARQ categories and the different parameters from the behavioural test, 

the mean heart rate from the physiology test, the behavioural problem 

evaluation, weight and age.  

https://www.ifm.liu.se/biology/zoology/avian/research/c-barq/
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Mann-Whitney U Test was performed to find significant difference in the 

frequency of total amount of stress related behaviours between the sexes, 

age, weight and the castration status of the dogs. The mean age and mean 

weight were used to create four distinct groups. The groups were 1) 

weight less than mean weight, 2) weight larger than mean weight 3) age 

younger than mean age and 4) age older than mean weight. The mean age 

(3.59 years) was used because three to four year old dogs can be 

considered as adults while younger dogs may be considered as 

youngsters. The mean weight was used because the study group was 

distinctly separated with a group of “small dogs” weighing 16 kg and less 

and a group of “larger dogs” weighing over 40 kg. Statistical significance 

was determined at P<0.05 in all tests.  

4 Results 

Average C-BARQ scores for relevant characteristics, behavioural and 

physiology results and behavioural problem scores from both the 

veterinarian and the dog trainer was calculated with standard error of 

mean (Table 3).  

Table 3. The studied dogs (Canis familiaris) mean value ± standard error (SE) 
for characteristics measured by a C-BARQ, stress behaviours, human 
directed behaviours and other behaviours observed in a behaviour test, 
latency to obey commands, age, weight and behavioural problem score based 
on a veterinarian and a trainer evaluation. N= 22, except for “Latency to lay 
down” where N=20. 

 Parameters Mean SE 

Characteristics [0-4]   

Stranger-directed aggression 0.98 0.21 

Owner-directed aggression 0.30 0.10 

Trainability 2.10 0.16 

Stranger-directed fear 0.63 0.22 

Excitability 2.27 0.16 

Attachment and attention-seeking 2.35 0.12 

Energy level 1.57 0.21 

Stress behaviours [%]   

Crying 15.15 4.93 

Nose licking 7.77 1.92 

Painting 21.02 6.21 

Shivering 3.22 3.22 

Yawing 1.14 0.682 
Total amount of stress related 
behaviours 48.30 7.74 

Human directed behaviours [0-2]   
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Gazing towards test leader 1.73 0.097 

Gazing towards owner 0.95 0.17 

Moving towards test leader 0.50 0.13 

Sniffing towards test leader 0.18 0.11 

Latency to obey commands [sec]   

Latency to obey sit-command 3.68 1.19 

Latency to obey lay down-command 20.05 8.12 

Other behaviours [%]   

Moving without sniffing 12.10 2.69 

Physiological   

Age [years] 3.59 0.526 

Weight [kg] 14.67 2.72 

Behavioural problem score [1-10]   

Veterinarian score 5.64 0.38 

Trainers score 4.91 0.67 

 

The Spearman rho test revealed a positive correlation between the C-

BARQ’s score for attachment and attention-seeking behaviour and the 

total amount of stress related behaviour in the behavioural test. In 

addition, the total amount of stress related behaviour showed tendencies 

of positive correlation with the C-BARQ’s scores for both energy and 

owner directed aggression. Total amount of stress related behaviours and 

moving without sniffing correlated positively to each other. Latency to 

obey sit or lay down command or any of the human directed behaviours 

in the behavioural test had no correlation with total amount of stress 

related behaviours (Table 4). 

Mean heart rate of the dogs during the behavioural test correlated 

negatively with weight. I found no differences in mean heart rate between 

age, total amount of stress related behaviours or C-BARQ components 

(Table 4).  

The veterinarian’s and the trainer’s behavioural problem score showed a 

tendency of positive correlation with the C-BARQ’s score for stranger-

directed fear. No correlation was found between the behavioural problem 

scores and total amount of stress related behaviours (Table 4).  

Table 4. Spearman rho correlations between relevant parameters observed in 
this study, that had the purpose to find correlations between stress and 
characteristics of dogs (Canis familiaris). N= 22 but for “Latency to obey lay 
down” N= 20. All correlations shown are significant except for four tendencies 
0.05< P >0.9 which are indicated with (*).  

Significant Correlations  P r 
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Characteristic-behaviour    
Attachment and attention-
seeking 

Total amount of stress related 
behaviours 0.039  0.442 

Energy level 
Total amount of stress related 
behaviours 0.063(*)  0.403 

Owner-directed aggression 
Total amount of stress related 
behaviours 0.082(*)  0.378 

Owner-directed aggression Move without sniffing 0.020  0.491 

Stranger-directed aggression Latency to obey sit command 0.048 -0.426 

Stranger-directed aggression Gazing towards test leader 0.039 -0.443 

Stranger-directed fear Sniffing towards test leader 0.069(*) -0.395 

Trainability Gazing towards test leader 0.042 -0.436 

Excitability Moving towards test leader 0.070(*) -0.393 

Characteristic-physiological  

Excitability Age 0.022  0.486 

Physiology-behaviour    

Mean heart rate Latency to obey lay down command 0.013  0.545 

Mean heart rate Sniffing towards test leader 0.029 -0.466 

Weight Sniffing towards test leader 0.014  0.516 

Physiology-physiological    

Mean heart rate Weight 0.009 -0.543 

Behaviour-behaviour    

Latency to obey sit command Latency to obey lay down command 0.008  0.573 

Moving towards test leader Sniffing towards test leader 0.013  0.521 
Total amount of stress related 
behaviours Move without sniffing 0.004  0.591 
Score-
behaviour/physiological    
Veterinarian behavioural 
problem score Sniffing towards test leader 0.037  0.447 
Trainers behavioural problem 
score Mean heart rate 0.048  0.427 
Veterinarian behavioural 
problem score Stranger-directed fear 0.055(*)  0.415 
Trainers behavioural problem 
score Stranger-directed fear 0.081(*)  0.38 

 

No difference in frequencies was found in total amount of stress 

behaviours between the sexes (P=0.914, U=49.500), age groups 

(P=0.582, U=51.000), weight groups (P=0.359, U=30.500) or castration 

status (P=0.722, U=66.000) of the dogs.  

5 Discussion 

In this present study I aimed to find correlations between characteristics 

and stress related behaviours in dogs. I found that there was a positive 

correlations between the total amount of stress related behaviours shown 



 13 

in the behavioural test and the C-BARQ’s scores for both attachment and 

attention-seeking behaviour, energy level and owner-directed aggression. 

Though, there was no difference in total amount of stress related 

behaviours between sexes, or different groups of age, weight or castration 

status. 

I also found a positive correlation between the C-BARQ’s score for 

stranger-directed fear and both the veterinarian and the trainer’s 

behavioural problem score. Heart rate and body weight correlated 

negatively. 

The results in my study showed that the C-BARQ’s score for attachment 

and attention-seeking behaviour and the total amount of stress related 

behaviour in dogs correlated positively. No verification or contradiction 

of the result was to be found in previous studies. Further investigation of 

the questions, generating the Attachment and attention-seeking score, 

revealed two groups of questions with different characteristics. One 

group of questions were phrased to probe negative and disturbing 

attachment, where a high score may indicate an insecure and over 

attached dog. The other group of questions where of a more neutral 

character. Hence, one possible explanation to the correlation found in my 

study could be that the dogs scored high in the group of ”negative 

attention questions” may correlate positively with Total amount of stress 

related behaviour, while the neutral questions may not.  

Energy level (C-BARQ score) and total amount of stress related 

behaviours were positively correlated. This means that very active dogs 

perform more stress behaviours than less active dogs. In a study made on 

Labrador retrievers, they show that well exercised dogs were less 

aggressive, less fearful and showed lower separation anxiety (Lofgren et 

al. 2014). Aggressive behaviour (Mugford 2007), fear (Dreschel 2010) 

and separation anxiety-related behaviour (Konok et al. 2015) are all 

possible stress-induced behaviours. It may be that very active dogs need a 

larger amount of physical and psychological exercise compared to less 

active dogs, to not develop stress related behaviours.  

Stress related behaviours can turn into aggressive behaviours when dogs 

are presented to a treat or a stress stimuli (Mugford 2007). A stressed dog 

can thus in frustration show aggressive behaviours towards the dog 

owner, which may be the easiest and closest target. This study revealed a 

tendency of positive correlation between dog owner-directed aggression 

(C-BARQ) and total amount of stress related behaviour (behavioural 

test). Although, aggression can develop from other condition than stress 
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(Jensen 2007), this study showed that stress should be considered as a 

probable causation for owner-aggressive behaviour.  

Stranger-directed fear (C-BARQ) correlated positively with the 

veterinarian and trainer’s behavioural problem score. Since these scores 

partly were based on stress related behaviours, this result was in line with 

previous studies, where it is suggested that stranger-directed fear shorten 

the lifespan of dogs due to chronical stress (Dreschel 2010). Since fearful 

dogs also tend to be more aggressive than non-fearful dogs (Asp Eken In 

press), the risk of rehoming or euthanasia are increasing.  

Restless behaviour was described in previous literature as a behaviour 

indicating stress (Beerda et al. 1998), but there is no clear definition that 

states restless behaviour in dogs. In an attempt to investigate restlessness 

this study defined restless behaviour as moving without sniffing. Indeed, 

moving without sniffing behaviour correlated positively with total 

amount of stress related behaviours, indicating that moving without 

sniffing could be a valid parameter to measure stressed dogs.   

This study revealed a significant negative correlation between heart rate 

and body weight in dogs. This results contradicts previous result. One 

study claims that heart rate and weight does not correlate in heathy dogs 

(Lamb et al. 2010). However, a recent study by Hezzel (2013) 

acknowledge that there is a negative correlation between the heart rate 

and body weight but stated that most of the heart rate variance is not due 

to body weight. They further argued that the variance in heart rate that 

body weight provides is unlikely to be of clinical importance (Hezzell et 

al. 2013). Although stress can affect heart rate (Keeling 2009), many 

factors contribute to change in heart rate (Hezzell et al. 2013) and make it 

difficult to estimate the dogs’ normal heart rate and therefore aggravate 

the investigation of increased heart rate. 

5.1 Conclusions 

Dogs that show high level of attachment or attention-seeking behaviour, 

have a high energy level or show owner-directed aggression are likely to 

also to perform high level of stress related behaviour. In addition, owners 

might experience high level of attachment or attention-seeking, energy or 

owner-directed aggression as behavioural problems, causing additional 

frustration and unnecessary restrictions in the everyday life. With 

increased knowledge about the correlation between stress and 

behavioural problems, the treatment of the behavioural problems may be 

directed towards solving, not only the behavioural problem, but also 

towards the stress source. This gives greater probability of solving the 
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behavioural problem and can potentially improve the dog-human 

relationship. Further, an improved dog-human relationship decreases the 

risk of rehoming and euthanasia of the dog.  
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8 Appendix 

 

Hundägarens namn: _______________________________________________ 

Härmed godkänner jag att jag och min hund medverkar i denna beteendestudie och att 

materialet senare ska kunna användas i vetenskapligt syfte.   

__________________________________________________________________________ 

Signatur av hundföraren           

Min hunds namn:  

Hunden bor i: 

Villa            Radhus            Lägenhet            Hundgård     

Tillgång till trädgård: 

Ja större än 300m2        Ja större än 100m2        Ja mindre än 100m2        Nej 

Har ni andra djur i hushållet? Om ja. vad för slags djur och hur många?  

__________________________________________________________________________ 

Har ni några barn i hushållet? Om ja. hur många och ålder? 

__________________________________________________________________________ 

Hur ser en vanlig dag ut för din hund? Ex: promenad. utfodring. socialisering. hemma 

eller hunddagis. lek. träning. vila etc. 

Morgon: 

Förmiddag: 

Eftermiddag: 

Kväll:  

Har du sett din hund slicka/gnaga på sina ben/tassar? 

Ja Nej 

Har du sett om din hund föredrar att ligga på en sida mer än den andra när den vilar?  

Ja. vänster sida            Ja. höger sida          Ja. men osäker på vilken sida  Nej 

Skulle du beskriva att din hund går från 0-100 vid plötsliga händelser som att det dyker 

upp en hund runt gatuhörnet eller om det ringer på dörrklockan?  

Ja. alltid Ja. ibland Nej 

Har du lagt märke till om klorna slits olika mycket på olika tassar? 

Ja Nej 

Upplever du ibland att din hund går upp i varv i den mån att du inte får kontakt. att 

den inte hör dig? 

Ja Nej 

 


