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Simple Summary: Ownerless dogs are common in parts of Southern and Eastern Europe. Some so-
called street dog organisations sell them on to buyers in North European countries such as Den-
mark —typically via local shelters. However, with their background, the dogs may struggle to adapt
to their new life as companion animals. Behavioural problems may ensue, affecting the dogs’ wel-
fare and also presenting difficulties for the new owners. The study reported here investigated
whether former street dogs imported into Denmark display more behavioural problems than dogs
reared in Denmark. We examined responses to two surveys, one of Danish dog owners and one of
Danish veterinarians. Our analysis appeared to confirm that street dogs display behavioural prob-
lems to a higher degree than dogs reared in Denmark. Behaviours associated with fear, stress and
aggression were especially common. The extent of the behavioural problems reported by the veter-
inarians was greater than that reported by the dog owners, most of whom reported low levels of
problems. This may be due, at least partly, to stress reactions in dogs handled by veterinarians.

Abstract: Street dogs are common in southern and eastern parts of Europe. They are often adopted
by people living in North European countries, including Denmark. However, these dogs may ex-
perience difficulties adjusting to their new life as companion animals, and this may in turn lead to
behavioural problems and complications for owners. The objective of this study was therefore to
investigate whether former street (FS) dogs display a higher degree of behavioural problems than
dogs reared in Denmark (RD). Two questionnaires were developed. One was distributed to Danish
dog owners and resulted in 3020 useful answers. FS dogs were found to display 9 of the 45 listed
behaviours more often than RD dogs. All of these behaviours were related to fear, aggression and
stress. The second questionnaire was distributed to Danish veterinarians working in small animal
practices and resulted in 173 useful answers. The most commonly reported behavioural problems
were fear of humans, stress and problems when the dog was left at home alone. The extent of the
behavioural problems reported by the veterinarians was much greater than that reported by the
dog owners which, at least partly, may be due to fear-induced reactions of the dogs when handled
at the veterinary clinic.

Keywords: behaviour problems; free-ranging dog; street dog; stray dog; shelter dog; human-dog
relationship

1. Introduction

In Europe, street dogs are mostly found in Southern and Eastern countries [1]. The
dogs are sometimes viewed as a threat to both humans and other dogs, either of which
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they may attack, or bite, posing a risk of disease transmission [1]. The dogs may also ex-
perience welfare problems, and to prevent the dogs from being euthanised or mistreated
in the countries they live in, organisations have been created to manage these outcomes
by various means, one of which is to capture and sell the dogs to owners in Northern
Europe—typically via local shelters. For example, in Denmark, a total of 29 active street
dog organisations have been identified (as of 2019) working in Europe, with the purpose
of importing street dogs for adoption into Danish households [1]. The organisations im-
port dogs primarily from Greece and Bosnia-Herzegovina, and, to a lesser extent, from
Bulgaria, Poland, Portugal, Romania, Serbia, Spain and Turkey. Using information from
nine such organisations, it has been estimated that 25000 former street (FS) dogs had been
imported into Denmark since 2001 by these organisations alone. Data from a question-
naire completed by Danish veterinarians supported this estimate, as the 173 participating
veterinarians reported handling more than 4500 FS dogs in the period from June 2018 to
June 2019 [1]. In the United Kingdom, an increase in imports of FS dogs has also been
reported over recent years [2,3]. From Romania alone, the number of imported FS dogs
into the UK increased from 3616 dogs in 2014 to 19,487 dogs in 2019 [4]. In Norway, im-
ports of FS dogs were banned as of 1 July 2018, meaning that these dogs were no longer
considered under the rules for commercial import. To import such a dog, ownership over
a minimum of six months has to be documented. The regulations were implemented in
response to the perception that there was a considerable risk that diseases otherwise
would be transmitted, and because it was found to be impossible to acquire sufficient
health guarantees for the imported dogs [5].

Displays of undesirable behaviour are not uncommon in the domestic dog popula-
tion in general [6,7]. Behavioural problems can lead to the relinquishment of dogs to shel-
ters [7], their relocation to other homes, euthanasia and sometimes dogs being abandoned
on the street. Aggression is often seen as the most severe behavioural problem [7] and is
associated with relinquishment or euthanasia of the dog [8]. Fear is often reported as the
most common behavioural problem in dogs: in one study, 18% of the dogs struggled with
fear of people, 20% exhibited separation anxiety and 52% had noise phobia [7]. A study
conducted in 2014 by the Danish Veterinary Association [9] found that 11% of dog eutha-
nasia undertaken in veterinary clinics in Denmark was performed in order to deal with
the behaviour of the dog. Among these, the following specific problems were identified
as causes of euthanasia: 7% aggression, 2% fear, 1% separation-related problems and 1%
other.

Imported FS dogs are believed to have encountered very varying early life experi-
ences [4]. Street dogs are viewed as pests by some in their home countries, and they are
often treated as such. It has been reported that they are sometimes kicked, hit, shot at or
poisoned [1]. Many street dogs which are later adopted, live for a period in shelters. Shel-
ters can have a negative impact on the dogs’ behaviour, as it sometimes involves social
isolation and excessive noise. The capture and handling of dogs are also sometimes brutal,
and the dogs may be maltreated during their time in the shelter [10]. A research commen-
tary on imported rescue dogs also raises awareness of the potential effects and conse-
quences of stress, which the dogs might experience during long-distance transportation
to their destination of adoption [4].

To date, only limited research has been published on behavioural problems in FS
dogs’ post-adoption, and on the ability of these dogs to adapt to life with their adoptive
families. A Turkish study from 2014 included data collected using an online questionnaire
with 75 respondents who had adopted a Turkish street dog [11]. The study suggested that
although most FS dogs showed fearful behaviour when first introduced to the adoptive
family, they adapted to life as companion animals. A more recent study from 2020 inves-
tigated FS dogs imported to the UK [2]. The data were collected through an online ques-
tionnaire, with the responses providing information from 3080 owners of FS dogs. The
owners were asked to report on their dog’s behaviour post-adoption. The behavioural
problems most commonly reported were fear of strangers and fear of noise and/or objects.
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It was found that the prevalence of behavioural problems in the imported FS dogs was at
the same level as that in dogs adopted from shelters within the UK. The study suggested
that, according to owner recollections, imported FS dogs are able to adapt quite well to
life as companion animals in adoptive families. Another British study from 2020 examined
owner satisfaction of imported FS dogs from Romania [12]. Most dogs (63.5%) were
adopted from Romanian centres or foster homes and therefore were unseen by the owner
at the point of adoption. Nevertheless, 97.4% of owners were satisfied or extremely satis-
fied with the adopted dog. Moreover, most owners were either extremely satisfied (62.7%)
or satisfied (29.3%) with the rescue process. In regard to the behaviour of the imported
Romanian FS dogs, fewer respondents (41.6%) were provided with sufficient and accurate
information about the dog’s behaviour at the time of adoption. To our knowledge, no
previous study has compared the level of problems found in FS and that found in locally
reared dogs. However, one study [4] reports the ongoing research of UK-based behav-
iourists on whether behavioural issues differ between FS dogs and dogs born in the UK.

Veterinarians have been found to have a very negative view on the import of former
street dogs due to the risk of importing exotic diseases [1,3].

The main aim of this study was to assess the prevalence of behavioural problems in
FS dogs as compared with that found in RD dogs by: (a) comparing a range of behavioural
problems (fearful behaviour, aggression, resource guarding, stress, compulsive disorders,
destructive behaviours, attention-seeking behaviours and house soiling) reported by
owners of FS dogs and by owners of RD dogs; (b) reporting which of these behavioural
problems are most commonly seen in FS dogs by veterinarians; and (c) asking whether
the degree of behavioural problems in FS dogs differs when reported by dog owners and
veterinarians, respectively, and discussing any found differences. We hypothesised that
FS dogs may display a higher degree of behavioural problems as a result of the negative
experiences they have had on the street or in shelters and following mistreatment more
generally when compared with dogs reared in Denmark (RD).

2. Materials and Methods

The present study utilised data from two separate questionnaires: one presented to
Danish dog owners and one presented to Danish veterinarians working in small animal
practices.

The term “former street dog’ refers to dogs satisfying two criteria: they were formerly
abandoned, free-ranging or living in a shelter, and they were subsequently imported to
another country by an organisation or a private individual and adopted by a dog owner
in that country. We have no knowledge of the time the dogs have spent abandoned or in
a shelter and have chosen the term to include them all. ‘Dogs reared in Denmark’ refers
to dogs with owners, bred and reared in Denmark, as well as purebred dogs imported
from foreign breeders.

2.1. Questionnaire to Danish Dog Owners
2.1.1. Data Collection

A questionnaire was developed in SurveyXact (Ramboll, Aarhus, Denmark) to study
the possible differences between FS dogs imported into Denmark and RD dogs as re-
flected in the owners’ assessments of the behaviour of their own dogs. The questionnaire
consisted of three parts: the first covered owner information, the second requested general
information about the dog and its daily life, and the third collected information on the
dog’s behaviour. The first part contained questions about the demographics of the owners
and their experience with dogs. Owners with multiple dogs were asked to fill in the ques-
tionnaire as it applied to their youngest dog between two and eight years of age. However,
if the owner had responded to own both an FS dog and an RD dog, the questionnaire was
designed to require information of only the FS dog, to secure a sufficient amount of re-
sponses on FS dogs. The owners then provided general information about the dog: breed,
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sex, neuter status, age and weight. Then followed questions about the acquisition of the
dog, how long the owner had had it, and in the case of FS dogs, the country from which
the dog had originated. Then, there was a section on training classes, on whether the dog
had needed help from a behavioural expert and on the amounts of daily exercise and
mental stimulation the dog was given. The last part of the questionnaire covered behav-
ioural problems, including fearful behaviour, aggression, resource guarding, stress, com-
pulsive disorders, destructive behaviours, attention-seeking behaviours and house soil-
ing. This part contained 45 questions. The owners were asked to assess whether their dog
displayed the relevant behaviours on a five-point scale with answers ranging across
‘Never’, ‘Rarely’, ‘At times’, ‘Often’, and “Always’. The answer ‘Do not know’ could also
be selected.

The questionnaire was piloted with a professional dog trainer, an animal science stu-
dent with expertise in dogs and four dog owners with no professional background in dog
training or canine behaviour. Following adjustments, it was distributed on Facebook and
a Danish online dog forum (Hundegalleri.dk). The survey was open to respondents to
complete from 17 November 2019 to 14 March 2020. On Facebook, it was shared by private
profiles in dog-related groups, including groups for street dog organisations and for own-
ers of FS dogs, and in other public groups, such as groups for people living in a certain
town. Membership was applied for in each of the individual groups, and all posts were
then approved by the administrators of the groups before sharing. No groups declined
the applications for membership or the sharing of the posts. Any dog owner residing in
Denmark was permitted to answer the questionnaire. People who had previously owned
a dog but did not have a dog in their care at the time of responding were allowed to fill in
the questionnaire, but their answers were not included in the results.

Before answering the questionnaire, dog owners were asked to consent to anony-
mised use of their answers in research. All answers containing personal information were
stored on encrypted USB devices. Personal information was connected with the respond-
ent’s willingness to participate in a further experimental study and included name, e-mail
address and telephone number. The study was approved by the Research Ethics Commit-
tee of SCIENCE and HEALTH, University of Copenhagen, with journal no. 504-0222/20-
5000.

2.1.2. Data Analysis

Data from the questionnaire on the 45 behavioural questions were extracted from
SurveyXact and analysed using the statistical software R (R Core Team, Vienna, Austria).
For each question, the responses were cross-tabulated for dog-type (FS or RD) with the
possible answers ("Never’, ‘Rarely’, ‘At times’, ‘Often’, * Always’, ‘Do not know’). A Mann-
Whitney U test was performed on each behavioural question to compare the behaviour of
FS and RD dogs (excluding responses ‘Do not know’), and significant p-values were ex-
tracted. Afterwards, the Holm-Bonferroni method was used to adjust for multiple com-
parisons. The results were considered statistically significant when the Holm-Bonferroni
corrected p < 0.05. Lastly, among the behavioural questions exhibiting significant differ-
ence, a multivariable logistic analysis was performed to compare the odds of the specific
behaviour in FS with the odds in RD. In this analysis, we corrected for: (a) owner’s years
of experience with dogs (0-2 years; 3-5 years; 6-10 years; 11-15 years; >15 years; Do not
wish to respond); (b) sex of the dog (male/female); (c) neuter status of the dog (Yes/No);
(d) type of residential area (House in the country side/House in residential area/Apart-
ment complex/Do not wish to respond); (e) dog training (Yes/Yes, train alone/Yes, but not
with me/No, but did previously/No/Do not wish to respond). In the models used, the spe-
cific behaviour was dichotomised to maximise the gap between the FS and RD dogs. These
analyses were performed to assess the potential influence of the co-variates. Model fit was
assessed using the Akaike information criterion in all models, and the most parsimonious
model was chosen.
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2.2. Questionnaire to Danish Veterinarians
2.2.1. Data Collection

A questionnaire was developed in SurveyXact to examine Danish veterinarians’ ex-
perience of the behaviour of FS dogs, and their attitude to the importation of FS dogs into
Denmark. The first part of the questionnaire contained information on the demographics
of the respondent, including details of the practices at which the veterinarians worked.
Then followed questions about the perceived prevalence of FS dogs examined by the re-
spondent during the last year. The next part of the questionnaire contained questions
about behavioural problems seen in FS dogs. Respondents were also asked to estimate the
number of FS dogs they had euthanised in the past year in response to behavioural prob-
lems. Lastly, a number of statements reporting perceptions of FS dogs were presented,
and the respondents were asked whether they agreed or disagreed with these.

The questionnaire was developed using information gathered from a range of
sources: interviews with organisations in Denmark working with imported street dogs,
further interviews with two veterinarians with special expertise with street dogs and dia-
logue with a professor of parasitology (the latter related to questions about infestation not
reported here). The questionnaire was piloted on a veterinarian without special insight
into FS dogs and then adjusted in accordance with the feedback. It was distributed to the
1089 active practitioner members of the section of Companion Animal Veterinarians of
the Danish Veterinary Association via the organisation’s general office. It was distributed
first by email, on 19 June 2019, and then in a reminder, on 27 June 2019.

Before completing the questionnaire, the veterinarians were asked to consent to the
anonymised use of their answers for research purposes. All answers containing personal
information were stored on encrypted USB devices. The personal information included
the name and location of the veterinarian’s practice. This information was needed to en-
sure there was a representative demographic distribution of respondents. When the find-
ings of the study have been fully reported, the personal data will be deleted. The study
was approved by the Research Ethics Committee of SCIENCE and HEALTH, University
of Copenhagen, with journal no. 504-0222/20-5000.

2.2.2. Data Description

The responses were tabulated for each of the questions, and no further statistical
analyses were performed.

3. Results
3.1. Questionnaire to Danish Dog Owners
3.1.1. Population

The questionnaire was completed by 3351 dog owners and every region of the coun-
try was represented by the participants. Of the answers, 7 were removed because the
owner lived outside of Denmark, 207 were excluded because the respondent did not cur-
rently own a dog, and 8 were excluded because no dog type was reported. Furthermore,
116 respondents reported dog type as “other”, essentially leaving the data unusable. This
yielded 3020 answers for further analysis. However, not all participants answered all of
the questions; therefore, the total numbers of answers in the analysis are variable. The
dataset is included in Supplementary materials (Table S1, Table S2).

The two groups compared in the questionnaire are RD dogs (n = 2372, 79%) and FS
dogs (1 =648, 21%). The distributions of dogs in each group can be seen in Table 1, together
with the dogs’ sex and neuter status.

Owner information including gender, age, residence and years of experience with
dogs is also presented in Table 1. Of the participants, 92% identified as women, 7% as men
and < 1% as other.
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Table 1. An overview of dog and owner variables distributed between the number and percentage
of former street (FS) dogs and dogs reared in Denmark (RD).

Variable Levels FS %FS RD %RD

Type RD, purebred 0 0 1755 74
RD, mixed breed 0 0 617 26

FS dog 648 100 0 0

Dog sex Male 276 43 1195 50
Bitch 371 57 1169 49

Missing 1 0 8 0

Neuter status Neutered 539 83 739 32
Intact 104 16 1621 67

Do not know 4 1 4 0

Missing 1 0 8 0

Owner Male 14 7 180 8

gender

Female 604 93 2185 92

Other 0 0 7 0

Owner age 14-38 years 181 7 828 35
39-52 years 219 93 791 33

53-81 years 228 0 692 29

Missing 20 0 61 3

Residence Countryside 223 34 748 32
House In 272 42 1100 46

residential area
Apartment 150 23 512 2
complex

Missing 3 0 12 1

Experience 0-2 years 41 6 142 6
with dogs 3-5 years 50 8 204 9
6-10 years 86 13 363 15

11-15 years 83 13 367 15

>15 years 388 60 1296 55

Missing 0 0 0 0

The majority of RD dogs had originally been acquired from small, private breeders
(59%), but some owners had purchased their dogs from a larger kennel (11%) or acquired
arehomed dog from a private home (11%). Less often, purebred dogs were imported from
a foreign breeder (5%) or RD dogs were bought from a Danish shelter (2%). FS dogs were
imported from 19 countries. Nine of the participants did not know the origin of their dog.
The five most common countries of origin were: Greece (1 = 286), Bosnia-Herzegovina (n
=137), Portugal (n = 82), Romania (1 = 63) and Spain (1 = 29). The remaining 51 dogs were
from other countries. Most FS dogs (75%) were acquired through Danish organisations.
However, some dogs were purchased through foreign organisations (7%) or from a pri-
vate person working with street dogs (4%), and a few had been found by the owners
themselves on the street in the country of origin (3%). Again, a few dogs were found by
their owners at a local shelter in the country of origin (5%) or were purchased from a
Danish shelter or rehomed from other families (2%).

3.1.2. Behavioural Findings

The distributions of responses to 21 (of the 45) questions were initially considered
significant, but nine of these response-distributions were deemed non-significant follow-
ing the Holm-Bonferroni correction. The 12 questions with significant differences were
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then assessed using multivariable logistic regression. However, it emerged that responses
to one of these questions (concerning stress at the veterinary clinic) were not significant
when neuter status had been corrected for. In Table 2, the distribution of responses from
the remaining 11 questions is presented; and a significant difference was found between

FS dogs and RD dogs for these.

Table 2. Distributions of responses and results from univariable Mann-Whitney U tests, with p-
values for 11 questions with significantly different responses and the distribution of answers to

questions about behaviours from owners of former street (FS) dogs and dogs reared in Denmark
(RD), with six response options.

Dog Behaviour Never Rarely Sometimes Often Always Do Not Value
Type (%) (%) (%) (%) (%) Know (%) P
Owner home
gp ‘Whinesforat- 30 30 99 15 03  <0.0001
tention
whines for at-
FS . 39 31 21 7.5 1.7 0.2 <0.0001
tention
RD follows owner 1.5 9.9 27 41 20 0.6 <0.0001
FS follows owner 3.7 14 33 36 14 0.2 <0.0001
Fear of humans
RD of women 86 9.2 3.5 0.9 0.2 0.4 <0.0001
ES of women 71 18 7 13 1.1 0.5 <0.0001
RD of men 71 16 9.2 3.0 0.6 0.6 <0.0001
ES of men 45 19 21 12 29 0.5 <0.0001
RD of children 68 15 10 34 1.9 1.1 <0.0001
FS of children 55 20 12 7.8 3.0 3.0 <0.0001
Fear of dogs, objects and
sounds
Rp ~ unknown 33 20 66 24 11 <0.0001
dogs
pg ~ unknown 31 28 92 36 17  <0.0001
dogs
Rp unknownob- . 44 24 58 1.0 08  <0.0001
jects
pg unknownob- . 36 31 12 30 12 <0.0001
jects
RD of sounds 34 32 18 11 5 0.9 <0.0001
FS of sounds 19 27 23 17 11 1.7 <0.0001
Aggression
RD towards men 84 8.5 3.8 15 0.8 1.2 0.01
FS towards men 79 9.0 5.4 4.5 1.2 1.1 0.01
Stress
RD on walks 55 28 12 3.0 1.2 1.1 0.04
FS on walks 50 27 18 4.2 0.8 0.9 0.04
Rp ~ unknown oo 26 11 47 12 1.0 <0.0001
people
Unknown
FS 41 29 16 8.4 5.1 0.8 <0.0001
people

All 45 questions can be seen in Appendix A. The 11 significant questions were assessed
for the influence of covariates. Three of the questions had an impact of the covariates with
the following effects: (1) stress at the veterinarian was no longer associated with FS status
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when corrected for neutralisation status; (2) aggression towards men was also associated
with training level, but the odds ratio changed from 1.44 to 1.39 only when correcting for
training level, suggesting no confounding; and (3) stress at walks was associated with
sterilisation status, area and training level, but the odds ratio only changed from 1.25 to
1.23 when corrected for these factors, suggesting that no confounding was to be found
here either.

It can be seen from Table 2 that the RD dogs vocalised to gain their owner’s attention
and followed their owners around more often than the FS dogs did. The FS dogs displayed
fearful and aggressive behaviour more often than the RD dogs and were also more likely
to be fearful of men, women and children, as well as unknown dogs and unknown objects.
Fear of sounds was the most common fear in FS dogs, as 28% of these dogs ‘Often” or
‘Always’ exhibited this behaviour. The FS dogs were aggressive towards men more often
than the RD dogs. Nevertheless, very high shares of the dogs in both groups (79% of FS
dogs and 84% of RD dogs) never showed aggression towards men. As regards stress-re-
lated behaviour, the FS dogs showed a higher degree of stress on walks and when meeting
unknown people, compared with the RD dogs.

3.1.3. Effect of Breed

In the comparison of the FS and RD groups of dogs, the statistical analysis included
correction for a number of owner- and dog-related factors, as mentioned in Section 2.1.2,
but these did not include breed. Behavioural traits reflect the interaction of genetic and
environmental factors [13,14]. The genetic factors include breed [15]. Breed may have af-
fected the results in this study; however, with the many breed combinations, it was not
possible to correct for it. The group of FS dogs consisted mainly of mixed-breed dogs,
whereas the RD dog group was predominantly composed of purebred dogs (1853 pure-
bred, 561 mixed breeds). However, we did assess (data not shown) the effect of breed. Six
questions were found to have responses showing a difference >10% between FS dogs and
RD dogs on the option ‘Never’, and where these questions were concerned FS dogs, RD
dogs and the four most common breeds were compared. The four most common breeds
were Labrador Retriever (n = 160), Danish/Swedish Farmdog (1 = 116), Golden Retriever
(n = 89) and English Cocker Spaniel (1 = 80). The results for Labrador Retrievers, Dan-
ish/Swedish Farmdogs and Golden Retrievers appeared to be similar to those for the gen-
eral RD dog group. However, the two retriever breeds always had a higher number of
owners reporting ‘Never’ having observed a behavioural problem. English Cocker Span-
iels showed more behavioural problems than the RD dog group in general, and, in this
respect, were more similar to FS dogs. To this extent, then, an effect of breed was found.

3.2. Questionnaire to Danish Veterinarians
3.2.1. Population

In total, 173 veterinarians, representing a response rate of 16%, responded to the
questionnaire. Of the respondents, 83% identified as women and 17% as men, and the
residences of the respondents were evenly distributed throughout the country. The veter-
inarians reported that they had examined 4549 FS dogs in the period from June 2018 to
June 2019, giving an average of 26 FS dogs per veterinarian. One veterinarian reported
examining 200 FS dogs in one year. Another had examined 500 in a year. The number of
FS dogs euthanised due to behavioural problems was reported as 193 in total, in the one-
year period.

3.2.2. Behavioural Issues

The veterinarians were asked which of the 15 listed behavioural problems they often
encountered in FS dogs. The options ‘Other” and ‘None of the above’ were available in the
questionnaire. The most commonly reported problems were fear of humans (82%), stress
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(69%) and problems when the dog was left home alone (65%) (Figure 1). Some veterinar-
ians elaborated, when choosing the answer option ‘Other’, that some dogs were not ex-
actly fearsome but rather nervous.

Fear of humans

Fear of other dogs

Fear of new objects

Fear of sounds

Aggression towards humans

Aggression towards other dogs

Resource guarding (e.g. guarding food or toys)
Destructive behaviour

[ 52 %
[ 5 %
[, 0 %
[, 4 %
[ 35
[ 50 %
[, 10 %
I, - 2 %

Problems when home alone [N 5 ©-
Stress NG - © -
Barking | NN 3¢ %

Obsessive compulsive disorder (OCD)
Stereotypical behaviour

House soiling

Straying/runs away

Other

None of the above

B3%
I %
I 05 %
I 5 %
M 6 %
1%

[ I T I I 1
0 20 40 60 80 100

% of veterinarians reporting behavioural problem

Figure 1. For the 15 listed behavioural problems, the percentages of veterinarians (1 = 173) reporting that they had seen
the problems in former street (FS) dogs.

3.2.3. Attitude of Veterinarians to the Importation of FS Dogs

Of the 164 veterinarians completing this part of the questionnaire, 93% stated that
they agreed —Selecting ‘partially agree’, ‘agree’, or ‘strongly agree’ —with the statement
that FS dogs should not be imported to Denmark (Table 3). Exactly the same structure of
response was obtained, though this time at 86%, for the statement that FS dogs have a
higher degree of behavioural problems than RD dogs. It was also found that 80% of the
veterinarians disagreed with the statement that Danish dog owners are generally well
prepared to own an FS dog, with their disagreement ranging across the “partially disa-
gree’, ‘disagree’, and ‘strongly disagree’ options.

Table 3. The responses of 164 veterinarians asked to report their experience of behaviour in, and
their general attitude to, former street (FS) dogs, on a 6-point scale.

1 Partiall
St.rong y Disagree a.lrtla y Partially Agree Strongly
Statement Disagree Disagree
(n) Agree (n) (n) Sgree (n)
(n) (n)
Former street dogs have a
higher degree of behav1ourf;11 ” 8 13 25 m 7
problems than dogs reared in
Denmark.
Danish dog owners are gen-
erally well prepared toowna 35 52 45 23 7 2
former street dog.
Former street dogs should 1 3 g )8 31 93

not be imported to Denmark.

4. Discussion
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The responses to the dog-owner questionnaire appear to confirm that FS dogs display
higher levels of behavioural problems related to fear, stress and aggression, compared
with RD dogs. However, the differences between the two groups were not large. In con-
trast, the veterinarian respondents in our study seem to have encountered a much higher
level of behavioural problems in FS dogs than they had in RD dogs, and they appeared to
be alarmed about this.

There are various possible explanations for the contrast in the levels of behavioural
problems in FS and RD dogs reported by owners and veterinarians. Dog owners may have
a tendency to overlook or fail to recognise problematic behaviour in their dogs. Moreover,
owners had to meet the inclusion criteria of owning a dog presently, and so the owner
survey did not include owners who had surrendered their dog or had it put down due to
behavioural problems or poor health. The owners represented in this survey were there-
fore those who had chosen to live with their dog despite any existing problems, and the
existing problems were likely to be less serious than those leading to surrender or eutha-
nasia. There is also a possibility that the owners of seriously problematic dogs simply
chose not to participate in our survey.

For many dogs, a visit to the veterinarian is a stressful and fear-inducing situation
[16,17]. This may partly explain the high number of veterinarians reporting fear, stress
and aggression as issues they commonly encounter in FS dogs. Likewise, the high number
of veterinarians reporting FS dogs’ fear of humans may be a consequence of the way the
relevant dogs were handled at the clinic.

This is a reminder that, when interpreting reported behavioural problems in dogs, it
is vital to bear in mind who is carrying out the reporting, and to recognise that the behav-
iour of the dog will change according to the setting—e.g., at home with the owner, in an
outdoor situation or at the veterinary clinic.

In addition, the diseases for whose treatment some FS dogs are taken to the vet may
exacerbate behavioural problems, while it is possible that the owners of well-adapted FS
dogs do not seek veterinary assistance to the same degree. Newly imported dogs will, of
course, very often be brought to a veterinarian for a consultation, and at this stage, the
dogs may still be experiencing considerable stress. In all probability, they will not have
had time to adapt to the new environment. Even though it seems that the attitude of most
veterinarians is negative towards FS dogs, this might not have an effect on whether dog
owners decide to adopt such a dog, as suggested in [4]. Instead, the study states the im-
portance for veterinarians to work with clients to enhance the welfare of imported dogs,
as well as trying to minimise potential risks and making epidemiological considerations.

In a separate study, based on data from the same survey as we employed, Danish
veterinarians clearly had concerns about the health status of FS dogs, as 83% of them
agreed (to varying degrees) that the FS dogs they saw had poorer health status than RD
dogs [1]. Further, 80% of veterinarians expressed partial to strong agreement that FS dogs
carry infectious diseases more often than RD dogs, and 96% stated partial to strong agree-
ment with the statement that there is reason to be concerned about FS dogs carrying exotic
diseases into Denmark [1]. This is very much in line with the findings of a survey con-
ducted by the British Veterinary Association [3], which found that 93% of small animal
veterinarians were concerned about the importation of foreign street dogs and the associ-
ated risk of exotic diseases being transmitted to animals and humans in the UK. Of the
British veterinarians surveyed, 40% had experienced new, or rare, conditions associated
with the import of FS dogs in the last year [3]. The uncovered health issues in FS dogs are
expected to affect the general veterinarian attitude towards these dogs, along with behav-
ioural problems.

Both the dog owners and veterinarians in our study agreed that FS dogs have higher
levels of fearful behaviour, stress and aggression than RD dogs, but there were also some
differences between the two survey groups as regards the most commonly reported be-
havioural problems. Thus, the veterinarians reported ‘Problems when the dog was left
alone’ as the third most common behavioural problem in FS dogs; however, according to
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the dog owners, the majority of both FS and RD dogs ‘Never’ or ‘Rarely” displayed ad-
verse reactions (including urinating, defecating, destructive behaviour, stealing and
whining) to being left at home on their own. In a Finnish study conducted on companion
dogs, it was found that, when dog owners were surveyed, only 6% of the dogs displayed
adverse separation-related behaviours. The study also found that noise sensitivity was the
most common canine anxiety, affecting 32% of the dogs, and that fear was the second most
common anxiety, affecting 29% of the dogs [18]. A study from Norway estimated noise
sensitivity in 17 breeds of dogs. It found that 23% of the dogs were fearful of noises [19].
The results from both of these studies [18,19] correspond quite well with the answers re-
ported by dog owners in our study.

Two previous studies, from the UK and Turkey, concluded that most FS dogs could
adapt to life as a companion animal [2,11]. Both found that the FS dogs displayed a high
frequency of fearful behaviour when first introduced to the household. One of the studies
found that although many FS dogs went through a positive change post-adoption, some
developed even more aggressive behaviours [11]. These differences with the findings of
our study could be a sign of lower adaptability in the dogs studied, or they may reflect
different expectations among the owners surveyed. In the Turkish study [11], the limited
access of the dog to the house might have affected the prevalence of some behavioural
problems. It is also likely that living conditions for FS dogs, both on the street and in local
shelters, vary from country to country, and this—the effect of background —may impact
the adaptability of these dogs. The British study [2] found that 67.5% of owners had sought
assistance with their FS dog’s behavioural problems. This might indicate that most owners
experienced some difficulties with the dog’s behaviour post-adoption, which is in line
with the statement from Danish veterinarians, where 80% of them partially or strongly
disagreed with the statement that “Danish dog owners are generally well prepared to own
a FS dog’. Yet, 71% of British FS dog owners who had sought behavioural assistance, ex-
perienced that this had helped resolve the problems. This could indicate that a substantial
share of FS dogs are trainable and can adapt to new conditions and that the FS dog owners
are willing to seek assistance if needed. It is also quite promising, to say the least, that
97.4% of UK owners adopting Romanian FS dogs were satisfied or extremely satisfied
with the adopted dog [12].

Compared with the above-mentioned studies, ours has the advantage of including a
control group (RD dogs). This enabled us to compare the degree of behavioural problems
in FS dogs with that in Danish-reared dogs. Of the two studies cited above [2,11], one
examined only FS dogs from Turkey [11], and the other, from the UK [2], included street
dogs that had been imported from other countries by organisations, as we also did. It
should be noted that the Turkish study [11] used 22 questions and was conducted on 75
dogs. This would not have enabled the researchers to take into account multiple testing
and therefore reduces the statistical power of that study. The present study and the British
study [2] are more comparable in the number of questions (45 and 44, respectively). Due
to the high number of questions, in the current study, we employed the Holm-Bonferroni
method to correct for multiple comparisons. The British study [2] investigated responses
from 3080 owners of FS dogs, as opposed to the 648 responses from FS dog owners in the
present study. The British study and ours both find that a considerable number of FS dog
owners report issues with fear, but they also both conclude that FS dogs are able to adapt
to life as companion animals in adoptive homes. The results from the present study like-
wise indicate that the most prominent behavioural problems in FS dogs, as compared with
RD dogs, were all related to fear. Yet, the current study disclosed a higher degree of be-
havioural problems in FS dogs, as compared with RD dogs, when the views of veterinar-
ians were included. It is possible that behavioural problems in FS dogs will, in general,
appear less serious when they are measured in studies based exclusively on owner re-
ports.

We included the veterinary perspective, which is novel, compared with the previous
studies [2,11] that only used the owner perspective. The inclusion of a control group in



Animals 2021, 11, 1436

12 of 17

the present study was also a strength, compared with these two studies. A limitation of
our study is that it is based on the subjective and retrospective reports of the dog owners
and veterinarians, creating a potential for recall bias. It would have been advantageous to
include independent examination of the dogs. Further, selection bias may have been un-
intentionally introduced due to the convenience sample of the dog owners, and there may
have been a response bias towards dog owners with mainly positive or negative experi-
ences with the adoption of an FS dog. As regards the sample of veterinarians, this is rea-
sonably representative, since all of the respondents were members of the Danish Veteri-
nary Association and declared that they worked with companion animals. However, the
response rate among the veterinarians approached, at only 16%, was low, so it is im-
portant to remember that the results of the study may not represent the general view of
veterinarians in Denmark. The veterinarians who responded to the questionnaire may
have been predominantly those with a specific interest in FS dogs, developed in the course
of either positive or negative experiences with these dogs, which could have elicited re-
sponse bias. Furthermore, the study part including the veterinarians lacked an RD group
for comparison, which is another weakness of our study.

Further research assessing the magnitude of behavioural problems and subsequent
welfare issues in imported dogs would be useful. In addition, it would be a good idea to
confirm the validity of the reported behavioural problems in FS dogs in countries such as
Denmark, preferably by studying the dogs themselves. When interpreting behaviour in
dogs, it is also important to bear in mind that displays of unwanted behaviour in dogs can
be the result of health-related issues, and so further studies would benefit from the inclu-
sion of health aspects in the questions presented to owners and veterinarians. With this
addition, potential associations between behaviour and health would be picked up. More-
over, due to a found effect of breed, as covered in Section 3.1.3, further studies comparing
FS dogs with other groups of dogs should aim to include this factor. Finally, our study
surveyed two groups of respondents: dog owners and veterinarians. Future studies could
improve our understanding of the issues presented by FS dogs by including more groups,
such as behavioural experts, dog trainers and professionals working in shelters.

5. Conclusion

This paper presents highly conflicting evidence regarding the occurrence of behav-
ioural problems in FS dogs adopted to Danish owners. The owners detect a level of be-
havioural problems involving fear, stress and aggression that is higher than that of RD
dogs. However, the difference perceived by the owners is not major; FS dogs seem, ac-
cording to the owners, to be able to adapt to life as companion animals in Danish homes.
Contrary to this, Danish veterinarians report that they see a much higher level of behav-
ioural problems in the imported dogs.

These conflicting reports about the level of welfare problems may, as argued above,
partly be explained by the differences in the contexts in which owners and veterinarians
experience with the FS dogs. However, an underlying political and ethical disagreement
about whether these dogs should be allowed into Denmark also seems to be at play.
Whereas the veterinarians are, to a large extent, driven by a concern about protecting Dan-
ish dogs in general against exotic diseases, the organisations behind the import and many
of the prospective owners seem primarily to be motivated to save specific dogs in need.
Typically, those being against the import will argue that the dogs should be helped in the
countries where they live or, if that is not possible, be euthanised, whereas the other side
of the debate will be more motivated by saving the lives of dogs and reject a more tradi-
tional notion of animal welfare according to which killing is not a welfare problem.

Supplementary Materials: The following are available online at www.mdpi.com/2076-
2615/11/5/1436/s1, Table S1: Data.csv, Table S2: Variables.csv.
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Appendix A

Table Al. An overview of all 45 behavioural questions, including the distribution of answers for owners of former street
(FS) dogs and dogs reared in Denmark (RD) between the six answer options and p-values.

Dog Behaviour Never Rarely  Sometimes Often Always ?((;1::: Total p-Value
Type (%) (%) (%) (%) (%) %) (n)
Owner at home
RD urinates inside 82 9.2 25 0.8 51 0.2 2476 1
ES urinates inside 80 11 2.6 1.4 51 0.3 643 1
RD  defecates inside 86 9.4 1.1 0.3 3.1 0.3 2476 1
ES defecates inside 85 10 2.0 0.9 25 0.0 642 1
destroys things,
RD e.g., inventory, 85 12 2.3 0.4 0.4 0.6 2475 1
walls, shoes
destroys things,
FS e.g., inventory, 82 13 3.9 0.5 0.6 0.2 644 1
walls, shoes
Rp Steals e, food, 19 8.4 3.1 13 04 2475  0.847
shoes
pg  steals e, food, o, 18 12 53 1.1 0.2 644 0.847

shoes
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Table A1. Cont.

Dog Behaviour Never Rarely Sometimes Often Always I?((;l:ot Total Value
viou w -Valu
Type ) () (%) O O
Owner at home
rp Voelizestogain 4 30 30 9.9 15 03 2475 0
attention
pg Volizestogain 4 31 21 75 17 02 643 0
attention
gp ~ Vocalizesatout- 2% 33 23 5.0 02 2475 1
side noise
pg ~ Vocalizesatout- 22 32 26 5.3 0.0 645 1
side noise
rp Sitsorlayscloseto 1.9 141 58 26 0.6 2474 1
owner
pg Sitsorlayscoseto 1.9 154 57 26 0 644 1
owner
RD  asks for attention 2.0 104 44 39 4.0 0.6 2474 1
FS  asks for attention 2.6 9.9 45 37 4.8 0 645 1
gp  followsowner 15 9.9 27 41 20 0.6 2474 0
around
foll
Fg o orowsowner 55 14.0 33 36 135 0.2 644 0
around
Fear of humans
RD of women 86 9.2 3.5 0.9 0.2 0.4 2472 0
FS of women 71 17.8 7.0 12.5 1.1 0.5 645 0
RD of men 71 155 9.2 3.0 0.6 0.6 2472 0
FS of men 45 18.8 20.8 11.9 29 0.5 645 0
RD of children 68 15.2 10.2 3.4 1.9 1.1 2471 0
FS of children 55 20 11.8 7.8 3.0 3.0 644 0
Fear of dogs, objects and sounds
RD of known dogs 83 9.9 3.1 1.2 0.5 2.6 2471 0.65
FS of known dogs 79 13 34 0.9 1.1 2.5 643 0.65
RD  of unknown dogs 37 33 20 6.6 24 1.1 2472 0
FS  of unknown dogs 27 31 28 9.2 3.6 1.7 644 0
grp Ofunknownob- 44 24 5.8 1.0 0.8 2473 0
jects
pg ~ Ofunknownob- 36 31 12 3.0 12 644 0
jects
RD of sounds 34 32 18 11 5.0 0.9 2472 0
FS of sounds 19 27 23 17 11 1.7 644 0
Aggression
RD towards women 93 44 1.3 0.3 0.1 1.2 2472 0.51
FS towards women 90 7.3 1.2 0.5 0.2 1.1 643 0.51
RD towards men 84 8.5 3.8 1.5 0.8 1.2 2472 0,01
FS towards men 79 9.0 54 45 1.2 1.1 643 0,01
RD  towards children 85 6.8 3.2 1.7 1.0 2.1 2472 1
FS  towards children 84 7.8 3.6 1.6 0.6 2.8 642 1
rp ‘towardsdogsfrom g 12 38 0.8 0.9 10 2465 1

same household
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D
Dog . Never Rarely Sometimes Often  Always o Not Total
Behaviour o o o o o Know p-Value
Type ( A)) (A)) ( /0) ( A)) ( /0) (%) (I'l)
Owner at home
towards dogs from
FS 72 13 3.6 0.8 1.6 9.1 636 1
same household
towards dogs of
RD 44 26 18 7.9 2.6 2.3 2471 1
same sex
FS towards dogs of 48 25 15 7.0 2.0 34 643 1
same sex
RD towards.dogs of 62 2 93 33 13 26 2471 0.47
opposite sex
pg ~towardsdogsof 24 11 3.6 13 41 639 0.47
opposite sex
Resource guarding
RD against other dogs: 48 23 15 6.3 3.6 35 2466 1
food
FS against other dogs: a7 27 16 8.4 47 2.5 645 1
food
RD agams.t other dogs: - 12 47 1.9 0.9 33 2466 1
resting places
against other dogs:
FS . 75 12 6.1 3.3 22 2.2 640 1
resting places
against other dogs:
RD 76 12 5.3 1.9 14 3.8 2468 1
toys
FS against other dogs: 74 14 5.0 3.3 1.2 2.3 645 1
toys
against other dogs:
Rp  owneror other g8 5.8 1.9 0.6 0.4 34 2467 1
people in the
household
against other dogs:
pg ~ ownerorother o 5.2 3.0 12 0.3 22 640 1
people in the
household
Rp  A2sainstowner: 64 18 9.6 3.7 1.6 3.4 2468 0.24
food
FS against owner: 69 16 72 3.6 1.7 2.5 643 0.24
food
RD agalT'lSt owner: 81 8.7 42 1.6 1.1 3.3 2467 1
resting places
FS agal'nst owner: 84 76 41 11 0.9 2.2 641 1
resting places
RD against owner: 4 21 18 8.3 55 6.5 2467 1
toys
inst :
pg ~ Aasainstowner 43 19 18 8.9 41 7.4 639 1

toys
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Table A1. Cont.

Dog Behaviour Never  Rarely Sometimes Often  Always ?(11:‘? Total p-Value
Type (%) (%) (%) (%) (%) (%) (n)
Owner at home
against owner:
RD  other members of 56 15 12 5.0 4.5 6.4 2466 1
the household
against owner:
FS  other members of 55 14 15 5.0 5.0 6.0 638 1
the household
Home alone
RD urinates inside 84 9.1 3.0 0.8 1.2 21 1472 1
FS urinates inside 84 8.9 3.1 0.9 1.1 1.9 644 1
RD  defecates inside 84 10 1.8 0.7 1.3 2.1 2471 1
ES defecates inside 86 8.4 1.7 0.8 1.1 1.7 643 1
destroys things,
RD e.g., inventory, 81 11 3.6 1.3 0.7 22 2471 0.85
walls, shoes
destroys things,
EFS e.g., inventory, 77 11 7.0 1.4 1.7 1.6 643 0.85
walls, shoes
rp Steals eg. food, o 13 59 2.0 1.0 28 2470 0.63
shoes
g~ Steals eg,food, ) 12 9.8 3.7 0.9 1.9 642 0.63
shoes
RD vocalizes 46 26 13 3.7 1.2 10 2456
ES vocalizes 44 23 15 6.3 14 94 635 1
Stress
RD at home 61 29 8 1.1 0.2 0.7 2469 1
ES at home 59 29 10 1.4 0.5 0.6 2469 1
RD on walks 55 28 12 3.0 1.2 1.1 2471 0,04
FS on walks 50 27 18 4.2 0.8 0.9 645 0,04
rp Whenhandlingor ., 27 23 10 42 11 2471 1
grooming
pg Whenhandlingor 55 25 22 9.8 6.5 1.1 645 1
grooming
RD  at the veterinarian 30 27 20 13 8.6 2.2 2471 0.00001
FS atthe veterinarian 24 22 22 14 13 59 642 0.00001
Rp Whenmeetingun- 5 32 19 7.6 34 20 2470 057
known dogs
pg Whenmeetingun- 54 29 22 95 48 22 644 057
known dogs
Rp Whenmeetingun- 26 11 47 1.2 10 2471 0
known people
pg Whenmeetingun- 29 16 8.4 5.1 08 645 0
known people
Compulsive behaviour
RD  excessive licking 59 21 13 6.0 1.3 0.6 2470
FS  excessive licking 63 19 10 5.0 2.3 0.9 645 1

RD chases own tail 82 13 3.6 1.2 0.8 0.5 2469 0.07
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Table A1. Cont.

Dog Behaviour Never  Rarely Sometimes Often  Always I?(c;l:ot Total Value
viou W -Valu
Type ) () (%) O O
Owner at home
FS chases own tail 87 8.1 2.8 0.9 0.6 0.8 645 0.07
RD pacing 74 19 5.3 1.0 0.6 0.7 2469 1
ES pacing 76 16 6.5 0.9 0.8 0.6 645
rp Cchasesshadowsor o, 4.4 13 0.6 0.4 09 2468 1
light
pg Chasesshadowsor o, 3.4 12 0.6 0.9 0.9 645 1
light
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