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Abstract: Dog trials and competitions involve various sport disciplines, e.g., obedience, agility,
working dog trials and rally obedience. Dog handlers navigate their dogs through physically and
mentally demanding tasks. The purpose of this study was to gain a better understanding of barriers
and facilitators to canine health promotion and injury prevention described by dog handlers. Methods:
Qualitative inductive content analysis was applied to systematically organize and interpret narrative
data from 654 respondents’ answers to open-ended questions in an anonymous online inquiry.
Results: Two categories, with seven sub-categories, emerged from the analysis: (1) Challenges in
applying the regulations in dog trials and competitions, and (2) Implementation of animal welfare
and canine well-being approaches. Respondents described the challenges in applying regulations
in dog trials and competitions and lack of scientific research as barriers to their intent to prevent
injuries in their dogs. Implementation of animal welfare and canine well-being approaches were
described as facilitators. Conclusion: The findings imply that the stakeholders continuously need to
work on bridging possible gaps between the canine welfare criteria and the scientific and empirical
knowledge in canine sports and performance medicine.

Keywords: qualitative research; content analysis; dog handler; sporting dog; working dog; animal
welfare; canine health; well-being

1. Introduction

Since 1918, working dog trials, obedience, rally obedience and agility competitions,
dog and dog handler educational programs, mental tests, and structural and conformational
evaluations have been organized by the not-for-profit Swedish Working Dog Association
(SWDA) [1,2]. The SWDA is an association organized under the Fédération Cynologic
Internationale (FCI), which is the international governing body for canine sporting disci-
plines. In addition, SWDA has the responsibility for setting breeding and health standards
in approximately 25 working dog breeds in FCI breed groups 1 and 2, e.g., Rottweiler,
Dobermann, German Shepherd, and Belgian Shepherd. Furthermore, the SWDA has a
vital societal function in certifying military dogs for the Swedish military defence, search
and rescue dogs for the Swedish Civil Contingencies Agency and the Swedish Maritime
Administration, and assistance dogs as civil working dogs [3–8]. Assistance dogs are dog
guides for the blind, hearing dogs, mobility assistance dogs, seizure and diabetes dogs, and
psychiatric service dogs [3,9]. Sporting and working dog trials and competitions organized
by the SWDA involve several disciplines, i.e., obedience, agility, messenger, patrol, protec-
tion, search, tracking, mondioring and rally obedience. In 2018, 178,265 registrations took
place at competitions and working dog trials under the auspices of the SWDA.
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During trials and competitions, handlers navigate their dogs through physically and
mentally demanding tasks [10]. In many of the disciplines the dogs go through courses
with obstacles to overcome and objects to retrieve. The obstacles are hurdle jumps of
pre-determined heights and the objects are of various pre-determined sizes and weights in
relation to the dog’s height at the withers [11–14]. In the working disciplines, dogs perform
scent tasks, e.g., tracking and searching for people [13]. The dogs’ success depends on their
ability to jump, retrieve objects, perform scent tasks, e.g., tracking and search for people,
to focus in precision movement during heelwork, i.e., the dog’s shoulder remaining level
with the handler’s leg throughout various maneuvers, and to complete tasks without faults
according to a judge and dog sport-specific regulations [15,16]. Several of the tasks involve
unnatural body positions and powerful movements with rapid directional changes in order
to succeed with fewer faults and/or the highest scores possible [17–20]. All disciplines
consist of progressive levels, from beginner to higher competitive levels. Each level consists
of increasingly challenging exercises, e.g., heavier dumb bells, recalls with quicker stops,
higher obstacles, longer tracks, and larger search areas in heavier terrain [12,13].

Over the last decade, new research has reported on dogs’ physical adaptations
to stress [21–24] and care of sport and working dogs with regards to physical perfor-
mance [25–27]. Identification of sport-related risk factors with regards to canine health and
well-being have gained more attention among handlers of working and sport dogs [28–35].
Information on dog handlers’ perceived barriers and facilitators to sustainable working
and sport dog health and well-being is, however, very sparse or non-existing.

There is also a growing unease and concern about the risk of injury in working and
sport dogs and concerns surrounding the health of canine athletes, which may result in
ethical dilemmas for stakeholders, i.e., dog handlers, breeders and organizers of competi-
tions. Epidemiological research on the prevalence of injuries among sporting and working
dogs other than in agility is sparse. Based on previous research, the prevalence rate of
sport-related injuries in agility dogs varies with populations. Prevalence rates between
8–42% have been found in dogs suffering at least one sport-related injury during their
career [28,31,33,36,37]. Levy et al., (2009) found that 11% of injured agility dogs were forced
to retire from sports. Within the canine sport and working dog field, there are differences
with regard to culture and management strategies among dog handlers who are trying to
prevent injuries and promote health in canine sports athletes [29,33,38]. The handlers’ drive
for competition success may potentially reduce their standard of health and well-being for
the dog, and at the same time, the dogs are their canine sporting partners [39].

Among breeders, dog trial and working performance credentials are used along-
side health indicators, e.g., hip and elbow scores, behavior and personality assessments,
and structural and conformational trials, as tools in the selection of breeding dogs [40].
Credentials based on the dogs’ working performance represent working ability, as in the re-
lationship between structure and function, real-world coping strategies and cognition, and,
therefore, additional components of the dogs’ physical and mental capacities [10,41–44].
However, it is also well-known that working performance is moderated by variables in-
cluding the experience of the dog handler and associative learning principles based on
reward and punishment typically used in dog training [45–48].

There is an identified lack of research in experienced dog handlers’ perceptions re-
garding canine health promotion and injury prevention in trials and competitions. Hence,
the aim of this study is to gain a better understanding of the dog handlers’ perceptions of
barriers and facilitators to canine health promotion and injury prevention within the scope
of the SWDA and in selected canine sports and working dog disciplines.

2. Materials and Methods
2.1. Study Design

This research was part of a wider series of investigations from a cross-sectional anony-
mous online survey of dog handlers regarding physical activity, sport-specific training, and
injuries in their sport and working dogs. To address the research aim of the present study,
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two open-ended questions were constructed within the survey to explore this emerging and
under-researched topic in canine performance medicine. In the two questions, the respon-
dents could elaborate on perceived facilitators and barriers to canine health promotion and
injury prevention in trials and competitions associated with the SWDA as a stakeholder:

• How do you suggest that the SWDA can work to prevent injuries in sport and
working dogs?

• What would you like the SWDA to consider for the future revision of the inter-
nal regulations of trials and competitions to promote increased health in sport and
working dogs?

Since the questions were open-ended and prompted elaboration on suggestions on
improved injury prevention, a qualitative method using inductive content analysis was
applied to systematically organize the textual data. We focused on the manifest content
rather than the latent content since text-based data tend to imply less context and conceptual
richness [49].

2.2. Participant Recruitment and Data Collection

Data were collected via a retrospective anonymous survey distributed electronically.
The survey was developed and distributed by means of an internet survey site (Google
Forms, Google LLC, Mountain View, CA, USA) to facilitate the data collection. The survey
was initiated on 1 February 2019 and remained open for two months until 3 April 2019. Re-
cruitment strategies included adverts with the survey link at the internet sites of the SWDA
(2 January 2019 and 25 March 2019) and the Swedish Kennel Club (27 March 2019), and
through social media groups focused on agility, obedience, utility and working dog trials,
as well as various relevant Facebook groups. In the introducing text, potential participants
were informed about the inclusion criteria: handler of a dog born 2005 or later, participation
in utility or working dog trials organized by the SWDA at any level, access to the internet,
and willingness and ability to complete a survey in Swedish. Participation was initiated
when an interested individual clicked an embedded hyperlink that directly accessed the
appropriate survey. The respondent could fill in the questionnaire for several dogs.

2.3. Content Analysis

Content analysis was chosen for data management, as it is appropriate for textual data
collected in open-ended questions where respondents have been allowed to elaborate and
identify issues not captured in closed questions in surveys [49]. The content analysis had an
inductive approach and followed a process as identified by Elo and Kyngäs [50] and Grane-
heim and Lundman [51,52], consisting of preparation, organization, and reporting. Since
text-based data tend to be less complex and rich compared to interview-based data [49],
the analysis focused on the manifest (explicit or obvious) content rather than the latent
(oblique) content [51]. The analysis was performed in a step-by-step manner: (1) the text
was read through several times by the coders; (2) meaning units were identified; (3) each
meaning unit was condensed and labelled with a code, preserving the core meaning; (4) the
codes were sorted and abstracted into subcategories, illustrating the manifest content of
the data; (5) the subcategories identified from the analyses of the dog sport competitors’
responses were merged, based on common content, and abstracted into categories.

The open survey answers were compiled, analyzed and categorized by three authors
(A.E., C.K. and H.I.). The organizing of data was undertaken using Windows Excel 365
(Microsoft Corporation, Redmond, WA, USA). Meaning units were coded, the codes were
sub-categorized and relationships between sub-categories and categories were identified.
Trustworthiness in the coding and internal reliability of this study was controlled for
through data triangulation and consensus between three coders (A.E., C.K. and H.I.) [51].
Two other authors checked for consistency between the data and the categories (A.H.
and K.S.). Results were reported descriptively in table form, all in accordance with the
consolidated criteria for reporting qualitative research (COREQ) [53]. To illustrate the depth
of the written answers, the average number of words in the answers are reported.
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In qualitative research, patterns in the perceptions of all respondents are represented,
hence expressions were not quantified. Although a data-driven, i.e., inductive, approach
was used for the analysis, the categories identified and the interpretations made are shaped
by the background and experience of the authors. Additionally, there is personal experience
within the research topic in the group of authors; A.E. is a licensed human and animal
physical therapist and a researcher with more than 25 years of clinical experience in canine
performance and dog sports. C.K. has been a veterinary surgeon for more than 30 years
and an active working dog handler. K.S. is a licensed human physical therapist and a judge
within the SWDA, A.H. is a licensed human physical therapist and canine rehabilitation
practitioner and therapist and, finally, H.I. is a licensed human physical therapist and a
senior researcher with comprehensive training and experience in the methodology.

2.4. Ethical Considerations

Survey participation, i.e., responding to an anonymous online questionnaire, was
completely voluntary after a general invitation on webpages of the SWDA, the Swedish
Kennel Club, and social media. The respondents were informed and free to choose whether
to participate in the study.

This research was conducted on data reported from handlers of sport dogs without
subjecting the dogs to any kind of stress or suffering. All human respondents were debriefed
in writing regarding the aim of the study and informed that by completing and submitting
the survey, the respondents were providing their informed consent. No personal or sensitive
data were collected from the respondents and all data were anonymous. Retrospective
questions about the respondents’ sporting dogs were asked. The design of the two open-
ended questions implied that the human respondents were not subjected to methods aiming
to affect them physically or mentally. Respondents could possibly withdraw their responses
by contacting the responsible researcher (A.E.) and share descriptive data regarding the
dog, e.g., age, sexual status, breed, weight, sport disciplines. Otherwise, the responses
could not be traced back to detect individual responses.

The study was conducted in accordance with the national animal and human ethi-
cal guidelines provided by the Swedish codes of statutes: SFS 2018:1192 [54,55]; SJVFS
2019:9 [56]; SFS 2003:460 [57], and were in line with the guidelines of the Declaration of
Helsinki [58].

3. Results

There were 1586 dogs included in the survey study. Six-hundred and fifty four
respondents provided textual data in response to two open-ended questions. Among the
respondents, there were 463 reporting injury or disease in their dog, whereas 191 reported
no injury or disease (Figure 1). On average, 23 words were used by the respondents
answering the questions. Content analysis led to the development of two categories
embracing seven subcategories, with 26 codes being identified from the data (Table 1). To
enhance the credibility of the analysis, quotations are presented in the text and the analytic
track for each assigned category, subcategory and code is presented (Table 1).
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Table 1. Overview of categories, subcategories and codes merged from narrative data in the qualita-
tive content analysis.

Category Subcategory Code

Challenges in applying the regulations
in dog trials and competitions

Dog tasks during trials
and competitions Requirements in performance by the canine athlete

Crawling
Stay in a group with other dogs

Protection work
High ladder

Heavy retrieving
Jumping obstacles

Gun shots
The trial context Time between runs for messenger dogs

Need for definitions
Judges’ interpretations Rewarding precision rather than speed

Considering individual characteristics
Role of other officials Interaction with the dog

Safety strategy

Implemention of animal welfare and
canine well-being approaches

Handler’s responsibility Knowledge, skills and attitudes
Breeding criteria and strategy

Organizer’s integration Working safely in hot and humid environment
Prevention of the spreading of canine infectious disease

Practice authority to discontinue a dog during trial
and competition

Doping in dog sports and training
Reporting unacceptable behavior

Pre-trial risk assessment of the forest terrain and surface
Facilitation of health promoting actions/interventions

Safe equipment
Lack of scientific research Documented risk during specific tasks

Normal physical changes in dogs

3.1. Challenges in Applying the Regulations in Dog Trials and Competitions

This category comprises the four subcategories: 1. Tasks during trials and competitions;
2. The trial context; 3. Judges’ interpretations; and 4. Role of other officials. The respondents
describe perceived elevated risks for injury, including challenging tasks, non-optimal
surfaces, and ambiguities in the interpretation by judges and other officials.

3.1.1. Tasks during Trials and Competitions

With regards to describing canine health and injury promotion, two points of view
emerged. First, there were several tasks for the dogs to master that were commonly
perceived and recurrently identified by some dog handlers as threats to canine health
promotion and injury prevention. These included requirements for performance by the
canine athlete, crawling, sitting and/or lying in a group with other dogs, protection work,
high ladder, heavy retrieving, hurdle jump, and gun shots.

“I feel the heavy dumbbells are too demanding for the dogs. In my case the dog is supposed
to handle a 3 kg dumbbell while the dog itself only weighs 14 kg.” (R715)

The opposite point of view noted was that other dog handlers expect to challenge the
performance of their dog, highlighting potential long-term health benefits while rewarding
optimal completion of the tasks.

“The dogs’ performance should be tested. I don’t think it should be made easier but also
not expose them to unnecessary stress.” (R1284)

For instance, respondents expressed that by lowering demands of physical and mental
capacity, e.g., by lowering obstacles and giving more time during tracking, an increased
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amount of dogs with poor structure and lower level of performance would be rewarded
in competition. This would potentially lead to the selected breeding of dogs with lower
inherited physical capacity and poor working ability.

“Consider what simplifying the trial tasks can lead to in the long term, i.e., that if dogs
are not able to handle being tested in physical and mental tasks to a sufficient degree it
can over time lead to a ’weaker’ type of dog which will be more prone to injury and have
less desire to work” (R1101)

3.1.2. The Trial Context

Respondents mentioned the environmental contexts of the tasks in the competition
program, e.g., lack of time in the schedule as a potential barrier since they considered
warm-up to be an essential part of the program during messenger and protection work
trials. Lack of time between runs for messenger dogs was considered an important barrier
due to poor recovery, an increased risk of injury in a state of fatigue, and a risk of mortality
due to overheating in warm and humid climates. The respondents also expressed a need
for guidance regarding appropriate running surfaces during agility and forest terrain,
specifically during messenger and search and rescue trials.

“Define hilly terrain more clearly. Some clubs interpret it as impassable terrain. This can
lead to injury to the dog or handler.” (R1252)

3.1.3. Judges’ Interpretations

Many respondents expressed a desire for the judge to reward precision rather than
speed in obedience tasks, such as in recall and retrieving of objects, in order to facilitate
injury prevention. For several, consideration of the dogs’ individual body weight and
height were requested prior to scoring. In some instances, the perceptions were that dogs’
ability to master tasks differs with regard to body structure and size when compared to other
dogs. For example, the structure and conformation of a dog with a heavy body type makes
it more physically challenging to master high velocity and high acceleration/deceleration
compared to a dog with a lighter body type.

“Lower the jumps for working dogs or demand better surfaces. That the judges really score
each dog according to its physical abilities is very important. A heavy dog should not
have to be trained to act as a lighter dog just to get a higher score. There is a big difference
between a 37 kg male boxer and a 20 kg Border Collie. Working breeds must have a
reasonable chance to be competitive if we want to continue seeing them in trials.” (R1177)

3.1.4. Role of Other Officials

Concerns were expressed that the strategy for safety in human-dog interaction by
other officials might increase the risk of injury in dogs during protection work classes. The
helpers’ approach to the dogs, their own safety and demonstrating an appropriate amount
of threat rather than encouraging high speed was considered relevant.

“More training and practice for Schutzhund decoys. Ideally less speed and more threat
from the decoy to avoid collisions that are too powerful.” (R601)

3.2. Implementation of Animal Welfare and Canine Well-Being Approaches

This category comprises three sub-categories: (1) dog handlers’ responsibility, (2) orga-
nizer’s integration, and (3) the lack of scientific research. Here the respondents describe the
perceived importance of implementing animal welfare and canine well-being to dog sports
and working dog trials and the need for scientific research.

3.2.1. The Dog Handler’s Responsibility

There was a clear perception that the dog handler has the main responsibility for the
well-being of a canine athlete and that the dogs should not be trialed on tasks that they are
not properly prepared for.
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“The responsibility for the health and well-being of the dog must be with the owner and

handler. We have to respect our teammates and best friends
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Dog handlers’ knowledge, skills and attitudes were expressed as potential barriers as
well as facilitators towards injury prevention.

“You see too many times how the dog is taken directly from the car/resting and is immedi-
ately put to work without a warmup period or put back in the car after training, there is a
lot of ignorance regarding health/training. I think it is the handler’s responsibility to keep
the dog in good condition before competitions, training etc. I think the competitions are
well designed (I can only speak of the venues I am participating in) as far as not causing
injury to the dog." (R1481)

Owner and handler education and knowledge of the most recent relevant research
were expressed as keys to promoting health and well-being in sporting dogs.

“I think it is important to be observant to discover injured dogs/dogs that are not 100%
and that are entering [the trial or competition]. Difficult, each owner is responsible
for the care of their dog the best way they know in order to not cause injury. Maybe
classes/seminars about this specifically.” (R1323)

Respondents suggested that improvements in breeding criteria and strategies would
be the most effective facilitator of injury prevention.

“This is a breeder question rather than a rulebook question. A body built for the power
and a dog who engage the brain before acting is of good help.” (R1351)

3.2.2. Organizer’s Integration

Several participants suggested that there is a need to target canine working safety in
humid and hot environments during trials and requested better access to hydration and
cooling strategies.

“To have additional recommendations for the responsible organizer regarding how to help
dogs handle trials in different weather conditions, perhaps that trials can’t take place
outdoors on icy grounds, and that water stations are available for field work etc.” (R1464)

There was a concern that there is a spreading of bacterial and viral diseases between
comingling dogs. Participants suggested and sought alternative methods of exhibiting
retrieving tasks and preventing canine infectious disease, e.g., by avoiding shared retrieving
objects between dogs.

“Use individual dumbbells to reduce the spread of contagious diseases, for example kennel
cough.” (R1001)

Some respondents recalled having observed dogs with obesity or movement disorders
participating in dog trials. Respondents encouraged organizers to disqualify dogs with
apparent physical difficulties from the trials.

“Encourage judges to excuse dogs who are not breathing properly” (R1107)

Several expressed concern that the doping regulations were not respected and that
dogs with orthopedic injury or disease, e.g., cranial cruciate ligament rupture, participate in
trials and competitions without dispensation to compete post-surgically. Others suggested
changes to the regulations, e.g., acceptance of using booties to protect paw pads and
permission to remove dewclaws.

Pre-trial risk assessment of the terrain, surface and equipment were also requested.
In particular, steep and impassable forest terrain was recalled and perceived as associated
with an increased risk of injury in search and rescue and messenger dogs. Slippery surfaces,
both indoors and outdoors, e.g., greens and steps at the high ladder, were also suggested
as increasing the risk of falls and subsequent injuries.
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“No long down in groups with other dogs. I have gotten my second dog badly bitten by
another dog in that exercise. Demand that the organizers not use slippery indoor flooring
for the obedience exercises. I was recently forced to do just that at an obedience trial, the
dogs had to run around a cone and take a jump on a slippery floor (just off the green mat
that was on the premises).” (R1369)

It was also suggested that judges and other officials be required to report unacceptable
behavior in dogs and that greater consequences should be implemented for dogs with
unacceptable behavior during trials.

“Harder disciplinary actions against dogs that cause problems on the long down in
the lower levels (novice). Higher demands on the judges and officials to report these
dogs.” (R1426)

There were comments that competitors should be encouraged by the organizer to
warm-up their dogs prior to performing tasks and programs. They also expressed a need
for a time schedule and a place to warm-up over the day of the trial.

3.2.3. Lack of Scientific Research

Participants raised concerns regarding the lack of empirical evidence regarding risk
factors for injury during training, sports- and working tasks. It was suggested that continu-
ous risk evaluation should be performed with regards to the most recent scientific research
during the recurrent revisions of utility and working dog trial regulations. Future studies
addressing physical changes in breeding animals and performance was demanded.

“Let knowledgeable veterinarians, and the statistics show what exercises cause most
injuries. Change these exercises continually, as part of every revision of the rulebooks.
The demands don’t need to be lowered, but the exercises should be adapted to fit dog
ergonomics, to avoid future injuries.” (R820)

4. Discussion

This qualitative research describes dog handlers’ perceptions regarding facilitators and
barriers to health promotion and injury prevention in canine sports athletes participating
in competitions and working trials. By allowing dog handlers to share their perceptions,
we are able to demonstrate the value of experience in the field.

Acknowledging the extensive experience amongst canine sport handlers may increase
the ability of the organizers of dog trials to identify and recognize important aspects of
injury prevention and formulate effective negotiating strategies. According to respon-
dents, there are a variety of aspects which can be perceived as facilitators and barriers
of continuing health promotion related to canine working performance. Challenges in
applying regulations in dog trials and competitions and lack of scientific research were
barriers for health promotion and injury prevention. When considering specific tasks, there
were two opposing perceptions regarding how to cope with the physical demands on
the dogs. On one hand, respondents expressed that tasks might be made less physically
demanding, e.g., by lowering obstacles, with reduced speed and more precision, reduced
distance for the dog to crawl, and with lighter objects to retrieve. On the other hand, some
respondents expressed that especially utility and working dogs must be confronted with
reasonably challenging tasks for the breeds to maintain workability in the future. There are
no empirical studies supporting or falsifying either of these perceptions [10,46].

However, there is a growing body of evidence within the field of canine sports and
performance medicine. Bockstahler et al. [15] demonstrated that peak vertical force and
vertical impulse increased in the forelimbs and decreased in the hind limbs in dogs retriev-
ing objects at weights between 0.5 to 4 kg. Furthermore, the height of jumping obstacles
has been found to affect joint angles and stress on the joints during landing [59,60]. Recent
research on post-exercise cooling methods [25] and hydration strategies [26] have also been
presented and require adherence by dog handlers and organizers of trials and competitions.
Thus, it seems important to consider that canine performance at trial or competition relies
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not only on the dog’s physical and mental capacity. Furthermore, the dog trainer plays a
major role in the outcome performance of sport and working dogs, since it is a consequence
of the previous training strategies used.

The possibility to train their dogs ergonomically and with a reduced risk of injury or
fear during working tasks may affect the respondents’ drive to exhibit and participate in
working dog trials, e.g., search and rescue and protection work. Injuries or diseases occur-
ring in canine sports athletes are significant negative consequences to dog handlers [61].
Past experience with harm associated with working tasks may limit the dog handlers’
perceived behavioral control of injury prevention. This may increase their intent to avoid
injury in their dogs, but with activity and competition avoidance as a consequence [62,63].

Respondents expressed that dog handlers should not demand more from dogs than
what they are prepared for, either physically or mentally. In serious leisure, self-determined
extrinsic motivators for the dog handler, such as obtaining titles and/or rewards, may
threaten dog welfare if the handler pursues performance without recognizing and respect-
ing the insufficient or impaired capacity of the dog. Dog sport trials are serious leisure
to some dog handlers and are mostly driven by intrinsic and self-determined extrinsic
motivators [39,61,64,65]. Participation driven by extrinsic motivation is based on outcomes
related to the activity, e.g., obtaining rewards, seeking approval and perceived value in
participation. Intrinsic motivation-elicited participation in dog sports is based on the dog
trainer’s desire to or interest in participating in an activity. Self-determined motivation
is related to positive consequences such as enjoyment and pleasure. In addition, it is
the dog handler’s responsibility to consult animal health care professionals if injury or
disease is suspected in the dog. Based on the findings of this research, it is suggested that
health assessments and treatment in canine sports and performance medicine should be
conducted by appropriately educated animal health care professionals working with an
evidence-based approach and under the Act on Professional Activities within the Field of
Animal Health Care (2009:302) [66].

Furthermore, it has been observed in recent years that many welfare and wellness-
focused products and activities are encouraged by social, commercial, or other entities
which might financially benefit from such products and activities and which are not
supported by scientific evidence [63,67]. The authors suggest caution to the dog owning
and dog handling consumer with regard to use of these products and activities.

The dog handlers’ and the trial organizers’ recognition and integration of methods for
responsible approaches to dog welfare were expressed by the respondents as facilitators to
injury prevention and health promotion during SWDA working trials and competitions.
One way to address this is to increase the competence of dog handlers regarding canine well-
being and highlight the importance of form and structure in injury and disease prevention.
Furthermore, breeding criteria can be improved and strategies to preserve physical capacity
and performance in working dog breeds can be developed. All of this would apply to the
Swedish Animal Welfare Act (Law 2018:1192) [43,44,55,67,68].

There is also an explicit responsibility with regard to animal welfare by the organizers
of sport, utility and working dog trials, which is well-established in the Swedish Animal
Welfare Act (Law 2018:1192) [55]. According to the Act, dogs should be protected from
disease, and therefore the spreading of canine infectious disease, e.g., canine infectious
respiratory disease [69]. This needs to be considered when dog trials and competitions
are organized. In this study, respondents expressed that in tasks including the retrieval of
objects, the object should be replaced with one that is clean. Hence, in order to reduce the
transfer of bacterial and viral pathogens, the same object is not to be shared between dogs.
General and specific regulations and guidelines developed by the FCI, kennel clubs and
associated dog clubs need to be regularly and accordingly adjusted for the organizers to
properly provide the competing dogs with a safe environment.

Among respondents in this study, there were several suggested actions to better
implement animal welfare regulations. Suggestions regarding methods to reduce the risk
of training and trialing dogs who might be subjected to suffering, i.e., showing signs of
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breathlessness, pain or anxiety, are in line with the Swedish Animal Welfare Act [55,70]. The
availability of trial guidelines for working safely in hot and humid environments [24–26,71],
pre-trial risk assessment of forest terrain, surface and equipment, and alteration of the
schedule in order to facilitate injury preventive actions were requested. These are all actions
which could be facilitated and encouraged by offering key guidelines to the local trial
organizers. There was also the opinion that the organizers should practice their authority
to disqualify dogs subjected to suffering during trial or competition. In line with excluding
dogs from trials, the participants also expressed that doping and unacceptable behavior,
e.g., aggression towards other dogs, needs to be controlled and that the consequences of
such behaviors need to be reviewed.

There is a limitation to the interpretation of the results of this work. If interviews
or focus groups were utilized rather than a survey, we might have gained more in-depth
information from the respondents. Instead, we received a large number of responses, and
data saturation was most certainly reached [72]. Even though the majority of respondents
had previous experience from a dog being injured or diseased, there were still many
respondents (30%) without this experience, which lead to a more heterogeneous sample
and potentially a larger variability in the answers.

5. Conclusions

Canine health promotion and injury preventative priorities within the sport and
working dog field were identified following a survey of dog handlers. Challenges in
applying the regulations in dog trials and competitions and the lack of scientific research
on specific tasks and normal physical changes and adaptation to stress were found to be
barriers to injury prevention and health promotion in working and sport dogs. Animal
welfare and canine well-being approaches implemented amongst stakeholders, i.e., the
dog handlers and the organizer of competitions, were identified as facilitating factors.
Issues relating to canine welfare and the special needs of sport and working dogs must be
continuously addressed.

The findings in this study imply that the stakeholders must continuously strive to
bridge possible gaps in the Swedish Animal Welfare Act based on scientific and empirical
knowledge in canine sports and performance medicine. By refining the internal regulations
and guidelines, and continuing to provide dog handler education, e.g., on breeding and
various aspects of health and wellbeing, stakeholders may facilitate sustainability and
soundness in sporting and working dogs. There is, however, a lack of epidemiological
longitudinal studies and basic research targeting specific sport and working dog tasks.

Author Contributions: Conceptualization, A.E. and C.K.; methodology, A.E., C.K. and H.I.; software,
A.E. and C.K.; validation, A.E., C.K., K.S. and H.I.; formal analysis, A.E., C.K., A.L.H., K.S. and H.I.;
investigation, A.E., C.K. and K.S.; resources, A.E., C.K. and K.S.; data curation, A.E. and C.K.; writing—
original draft preparation, A.E.; review and editing, A.E., C.K., A.L.H., K.S. and H.I.; visualization,
A.E., H.I. and A.L.H.; project administration, A.E. and H.I.; funding acquisition, A.E. and H.I. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by AGRIA and Swedish Kennel Club Research fund. Grant
number N2019-0020.

Institutional Review Board Statement: The study was conducted in accordance with the national
animal and human ethical guidelines provided by the Swedish codes of statutes: SFS 2018:1192;
SJVFS 2019:9; SFS 2003:460 and in line with the guidelines of the Declaration of Helsinki.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study. Survey participation, i.e., responding to an anonymous online questionnaire, was completely
voluntary after a general invitation on webpages of the Swedish Working Dog Association and the
Swedish Kennel Club and social media. The respondents were informed and free to choose whether
to participate in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.



Vet. Sci. 2022, 9, 242 11 of 13

Acknowledgments: The authors are grateful to the dog handlers who participated in this research, to
Helena Bell for her linguistic translations of the citations, and to Karin Östensson and Maria Laurén
for discussing the concept of this study in the beginning.

Conflicts of Interest: Three of the authors (A.E., C.K. and K.S.) are selected delegates in the Swedish
Working Dog Association working group on canine breeding and health. The other authors declare
that they have no conflicts of interest. The funders had no role in the design of the study; in the
collection, analyses, or interpretation of data; in the writing of the manuscript, or in the decision to
publish the results.

References
1. Activity Report 2020. Available online: https://brukshundklubben.se/media/asfphfrw/sbk_vb_2020.pdf (accessed on

20 May 2022).
2. Strandberg, E.; Jacobsson, J.; Saetre, P. Direct genetic, maternal and litter effects on behaviour in German shepherd dogs in

Sweden. Livest. Prod. Sci. 2005, 93, 33–42. [CrossRef]
3. Swedish Working Dog Association. Svenska Brukshundklubben. Available online: https://brukshundklubben.se/ (accessed on

20 May 2022).
4. Fédération Cynologique Internationale. Available online: http://www.fci.be/en/ (accessed on 4 February 2022).
5. Försvarsmakten. Hemvärnet. Försvarsmakten. Available online: https://www.forsvarsmakten.se/sv/var-verksamhet/det-

har-gor-forsvarsmakten/hemvarnet/ (accessed on 4 February 2022).
6. Swedish Civil Contingency Agency. Myndigheten för Samhällsskydd Och Beredskap. Available online: https://www.msb.se/en/

(accessed on 14 February 2022).
7. Swedish Maritime Administration. Sjöfartsverket. Available online: https://www.sjofartsverket.se/en/ (accessed on

4 February 2022).
8. Lundqvist, M.; Levin, L.-Å.; Alwin, J.; Nedlund, A.-C. To live with a wagging tailed assistant—Service and hearing dog ownership

from the perspective of Swedish owners. Health Soc. Care Commun. 2021, 29, 935–946. [CrossRef] [PubMed]
9. Zink, M.C.; Dyke, J.B.V. Canine Sports Medicine and Rehabilitation; Wiley-Blackwell: Hoboken, NJ, USA, 2013.
10. Hare, B.; Ferrans, M. Is cognition the secret to working dog success? Anim. Cogn. 2021, 24, 231–237. [CrossRef]
11. Agility. Available online: http://www.fci.be/en/Agility-45.html (accessed on 26 September 2021).
12. Obedience. Available online: http://www.fci.be/en/Obedience-46.html (accessed on 17 May 2021).
13. Utility Dogs. Available online: http://www.fci.be/en/Utility-Dogs-58.html (accessed on 16 April 2019).
14. Swedish Working Dog Association. Tävling & Regler i Bruksprov 2017-01-01 Till 2021-12-31. Available online: https://

brukshundklubben.se/prov-tavling/regler/regler-bruksprov/ (accessed on 17 May 2021).
15. Bockstahler, B.; Tichy, A.; Aigner, P. Compensatory load redistribution in Labrador retrievers when carrying different weights–a

non-randomized prospective trial. BMC Vet. Res. 2016, 12, 92. [CrossRef] [PubMed]
16. Söhnel, K.; Andrada, E.; de Lussanet, M.H.; Wagner, H.; Fischer, M.S.; Rode, C. Single limb dynamics of jumping turns in dogs.

Res. Vet. Sci. 2021, 140, 69–78. [CrossRef] [PubMed]
17. Birch, E.; Boyd, J.; Doyle, G.; Pullen, A. The effects of altered distances between obstacles on the jump kinematics and apparent

joint angulations of large agility dogs. Vet. J. 2015, 204, 174–178. [CrossRef] [PubMed]
18. Harris, H.; Birch, E.; Boyd, J. An examination of neck angle in obedience dogs whilst completing competition heelwork. Comp.

Exerc. Physiol. 2017, 13, 31–36. [CrossRef]
19. Harris, H.; Birch, E.; Boyd, J. Human preferences for heelwork positions during UK competitive obedience. Comp. Exerc. Physiol.

2018, 14, 199–207. [CrossRef]
20. Eicher, L.D.; Markley, A.P.; Shoben, A.; Sundby, A.E.; Kieves, N.R. Evaluation of Variability in Gait Styles Used by Dogs

Completing Weave Poles in Agility Competition and Its Effect on Completion of the Obstacle. Front. Vet. Sci. 2021, 8, 761493.
[CrossRef]

21. Diverio, S.; Barbato, O.; Cavallina, R.; Guelfi, G.; Iaboni, M.; Zasso, R.; Di Mari, W.; Santoro, M.M.; Knowles, T. A simulated
avalanche search and rescue mission induces temporary physiological and behavioural changes in military dogs. Physiol. Behav.
2016, 163, 193–202. [CrossRef]

22. Spoo, J.W.; Zoran, D.L.; Downey, R.L.; Bischoff, K.; Wakshlag, J.J. Serum biochemical, blood gas and antioxidant status in search
and rescue dogs before and after simulated fieldwork. Vet. J. 2015, 206, 47–53. [CrossRef] [PubMed]

23. Steiss, J.E.; Wright, J.C. Respiratory alkalosis and primary hypocapnia in Labrador Retrievers participating in field trials in
high-ambient-temperature conditions. Am. J. Vet. Res. 2008, 69, 1262–1267. [CrossRef] [PubMed]

24. Robbins, P.J.; Ramos, M.T.; Zanghi, B.M.; Otto, C.M. Environmental and Physiological Factors Associated With Stamina in Dogs
Exercising in High Ambient Temperatures. Front. Vet. Sci. 2017, 4, 144. [CrossRef] [PubMed]

25. Davis, M.S.; Marcellin-Little, D.J.; O’Connor, E. Comparison of Postexercise Cooling Methods in Working Dogs. J. Spec. Oper.
Med. 2019, 19, 56–60. [PubMed]

26. Otto, C.M.; Hare, E.; Nord, J.L.; Palermo, S.M.; Kelsey, K.M.; Darling, T.A.; Schmidt, K.; Coleman, D. Evaluation of Three
Hydration Strategies in Detection Dogs Working in a Hot Environment. Front. Vet. Sci. 2017, 4, 174. [CrossRef] [PubMed]

https://brukshundklubben.se/media/asfphfrw/sbk_vb_2020.pdf
http://doi.org/10.1016/j.livprodsci.2004.11.004
https://brukshundklubben.se/
http://www.fci.be/en/
https://www.forsvarsmakten.se/sv/var-verksamhet/det-har-gor-forsvarsmakten/hemvarnet/
https://www.forsvarsmakten.se/sv/var-verksamhet/det-har-gor-forsvarsmakten/hemvarnet/
https://www.msb.se/en/
https://www.sjofartsverket.se/en/
http://doi.org/10.1111/hsc.13128
http://www.ncbi.nlm.nih.gov/pubmed/32783227
http://doi.org/10.1007/s10071-021-01491-7
http://www.fci.be/en/Agility-45.html
http://www.fci.be/en/Obedience-46.html
http://www.fci.be/en/Utility-Dogs-58.html
https://brukshundklubben.se/prov-tavling/regler/regler-bruksprov/
https://brukshundklubben.se/prov-tavling/regler/regler-bruksprov/
http://doi.org/10.1186/s12917-016-0715-7
http://www.ncbi.nlm.nih.gov/pubmed/27268096
http://doi.org/10.1016/j.rvsc.2021.08.003
http://www.ncbi.nlm.nih.gov/pubmed/34411999
http://doi.org/10.1016/j.tvjl.2015.02.019
http://www.ncbi.nlm.nih.gov/pubmed/25841897
http://doi.org/10.3920/CEP160023
http://doi.org/10.3920/CEP180025
http://doi.org/10.3389/fvets.2021.761493
http://doi.org/10.1016/j.physbeh.2016.05.006
http://doi.org/10.1016/j.tvjl.2015.07.002
http://www.ncbi.nlm.nih.gov/pubmed/26228710
http://doi.org/10.2460/ajvr.69.10.1262
http://www.ncbi.nlm.nih.gov/pubmed/18828680
http://doi.org/10.3389/fvets.2017.00144
http://www.ncbi.nlm.nih.gov/pubmed/28955711
http://www.ncbi.nlm.nih.gov/pubmed/30859528
http://doi.org/10.3389/fvets.2017.00174
http://www.ncbi.nlm.nih.gov/pubmed/29124059


Vet. Sci. 2022, 9, 242 12 of 13

27. Zanghi, B.M.; Robbins, P.J.; Ramos, M.T.; Otto, C.M. Working Dogs Drinking a Nutrient-Enriched Water Maintain Cooler Body
Temperature and Improved Pulse Rate Recovery After Exercise. Front. Vet. Sci. 2018, 5, 202. [CrossRef]

28. Cullen, K.L.; Dickey, J.P.; Bent, L.R.; Thomason, J.J.; Moëns, N.M.M. Internet-based survey of the nature and perceived causes of
injury to dogs participating in agility training and competition events. J. Am. Vet. Med. Assoc. 2013, 243, 1010–1018. [CrossRef]

29. Cullen, K.L.; Dickey, J.P.; Bent, L.R.; Thomason, J.J.; Moëns, N.M.M. Survey-based analysis of risk factors for injury among dogs
participating in agility training and competition events. J. Am. Vet. Med. Assoc. 2013, 243, 1019–1024. [CrossRef]

30. Sellon, D.C.; Martucci, K.; Wenz, J.R.; Marcellin-Little, D.J.; Powers, M.; Cullen, K.L. A survey of risk factors for digit injuries
among dogs training and competing in agility events. J. Am. Vet. Med. Assoc. 2018, 252, 75–83. [CrossRef]

31. Inkilä, L.; Hyytiäinen, H.K.; Hielm-Björkman, A.; Junnila, J.; Bergh, A.; Boström, A. Part II of Finnish Agility Dog Survey:
Agility-Related Injuries and Risk Factors for Injury in Competition-Level Agility Dogs. Animals 2022, 12, 227. [CrossRef]

32. Pechette Markley, A.; Shoben, A.B.; Kieves, N.R. Internet Survey of Risk Factors Associated With Training and Competition in
Dogs Competing in Agility Competitions. Front. Vet. Sci. 2022, 8, 791617. [CrossRef] [PubMed]

33. Kerr, Z.Y.; Fields, S.; Comstock, R.D. Epidemiology of injury among handlers and dogs competing in the sport of agility. J. Phys.
Act. Health 2014, 11, 1032–1040. [CrossRef] [PubMed]

34. Lafuente, P.; Whyle, C. A Retrospective Survey of Injuries Occurring in Dogs and Handlers Participating in Canicross. Vet. Comp.
Orthop. Traumatol. 2018, 31, 332–338. [PubMed]

35. Sellon, D.C.; Marcellin-Little, D.J. Risk factors for cranial cruciate ligament rupture in dogs participating in canine agility. BMC
Vet. Res. 2022, 18, 39. [CrossRef]

36. Evanow, J.A.; VanDeventer, G.; Dinallo, G.; Mann, S.; Frye, C.W.; Wakshlag, J.J. Internet Survey of Participant Demographics and
Risk Factors for Injury in Competitive Agility Dogs. VCOT Open 2021, 4, e92–e98. [CrossRef]

37. Levy, M.; Hall, C.; Trentacosta, N.; Percival, M. A preliminary retrospective survey of injuries occurring in dogs participating in
canine agility. Vet. Comp. Orthop. Traumatol. 2009, 22, 321–324.

38. Inkilä, L.; Hyytiäinen, H.K.; Hielm-Björkman, A.; Junnila, J.; Bergh, A.; Boström, A. Part I of Finnish Agility Dog Survey: Training
and Management of Competition-Level Agility Dogs. Animals 2022, 12, 212. [CrossRef]

39. Gillespie, D.L.; Leffler, A.; Lerner, E. If it weren‘t for my hobby, I’d have a life: Dog sports, serious leisure, and boundary
negotiations. Leis. Stud. 2002, 21, 285–304. [CrossRef]

40. Wilsson, E.; Sundgren, P.-E. The use of a behaviour test for the selection of dogs for service and breeding, I: Method of testing and
evaluating test results in the adult dog, demands on different kinds of service dogs, sex and breed differences. Appl. Anim. Behav.
Sci. 1997, 53, 279–295. [CrossRef]

41. Early, J.; Arnott, E.; Wilson, B.; Wade, C.; McGreevy, P. The Perceived Value of Behavioural Traits in Australian Livestock Herding
Dogs Varies with the Operational Context. Animals 2019, 9, 448. [CrossRef]

42. Fadel, F.R.; Driscoll, P.; Pilot, M.; Wright, H.; Zulch, H.; Mills, D. Differences in Trait Impulsivity Indicate Diversification of Dog
Breeds into Working and Show Lines. Sci. Rep. 2016, 6, 22162. [CrossRef] [PubMed]

43. Zink, C.; Schlehr, M.R. Working Dog Structure: Evaluation and Relationship to Function. Front. Vet. Sci. 2020, 7, 559055.
[CrossRef] [PubMed]

44. Otto, C.M.; Cobb, M.L.; Wilsson, E. Editorial: Working Dogs: Form and Function. Front. Vet. Sci. 2019, 6, 351. [CrossRef]
[PubMed]

45. Stevens, J.R.; Wolff, L.M.; Bosworth, M.; Morstad, J. Dog and owner characteristics predict training success. Anim. Cogn. 2021, 24,
219–230. [CrossRef]

46. Hall, N.J.; Johnston, A.M.; Bray, E.E.; Otto, C.M.; MacLean, E.L.; Udell, M.A.R. Working Dog Training for the Twenty-First
Century. Front. Vet. Sci. 2021, 8, 646022. [CrossRef]

47. Ramos, M.T.; Farr, B.D.; Otto, C.M. Sports Medicine and Rehabilitation in Working Dogs. Vet. Clin. N. Am. Small Anim. Pract.
2021, 51, 859–876. [CrossRef]

48. Hayes, J.E.; McGreevy, P.D.; Forbes, S.L.; Laing, G.; Stuetz, R.M. Critical review of dog detection and the influences of physiology,
training, and analytical methodologies. Talanta 2018, 185, 499–512. [CrossRef]

49. O’Cathain, A.; Thomas, K.J. ‘Any other comments?’ Open questions on questionnaires—A bane or a bonus to research? BMC
Med. Res. Methodol. 2004, 4, 25. [CrossRef]

50. Elo, S.; Kyngäs, H. The qualitative content analysis process. J. Adv. Nurs. 2008, 62, 107–115. [CrossRef]
51. Graneheim, U.H.; Lundman, B. Qualitative content analysis in nursing research: Concepts, procedures and measures to achieve

trustworthiness. Nurse Educ. Today 2004, 24, 105–112. [CrossRef]
52. Graneheim, U.H.; Lindgren, B.-M.; Lundman, B. Methodological challenges in qualitative content analysis: A discussion paper.

Nurse Educ. Today 2017, 56, 29–34. [CrossRef] [PubMed]
53. Tong, A.; Sainsbury, P.; Craig, J. Consolidated criteria for reporting qualitative research (COREQ): A 32-item checklist for

interviews and focus groups. Int. J. Qual. Health Care 2007, 19, 349–357. [CrossRef] [PubMed]
54. Riksdagsförvaltningen. Djurskyddslag (2018:1192) Svensk Författningssamling 2018:2018:1192 t.o.m. SFS 2021:175-Riksdagen.

Available online: https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/djurskyddslag-20
181192_sfs-2018-1192 (accessed on 22 November 2021).

55. Animal Welfare Act—SFS 2018:1192. Available online: https://www.government.se/information-material/2020/03/animal-
welfare-act-20181192/ (accessed on 26 September 2021).

http://doi.org/10.3389/fvets.2018.00202
http://doi.org/10.2460/javma.243.7.1010
http://doi.org/10.2460/javma.243.7.1019
http://doi.org/10.2460/javma.252.1.75
http://doi.org/10.3390/ani12030227
http://doi.org/10.3389/fvets.2021.791617
http://www.ncbi.nlm.nih.gov/pubmed/35059455
http://doi.org/10.1123/jpah.2012-0236
http://www.ncbi.nlm.nih.gov/pubmed/23799256
http://www.ncbi.nlm.nih.gov/pubmed/30138953
http://doi.org/10.1186/s12917-022-03146-2
http://doi.org/10.1055/s-0041-1735843
http://doi.org/10.3390/ani12020212
http://doi.org/10.1080/0261436022000030632
http://doi.org/10.1016/S0168-1591(96)01174-4
http://doi.org/10.3390/ani9070448
http://doi.org/10.1038/srep22162
http://www.ncbi.nlm.nih.gov/pubmed/26963916
http://doi.org/10.3389/fvets.2020.559055
http://www.ncbi.nlm.nih.gov/pubmed/33195533
http://doi.org/10.3389/fvets.2019.00351
http://www.ncbi.nlm.nih.gov/pubmed/31681808
http://doi.org/10.1007/s10071-020-01458-0
http://doi.org/10.3389/fvets.2021.646022
http://doi.org/10.1016/j.cvsm.2021.04.005
http://doi.org/10.1016/j.talanta.2018.04.010
http://doi.org/10.1186/1471-2288-4-25
http://doi.org/10.1111/j.1365-2648.2007.04569.x
http://doi.org/10.1016/j.nedt.2003.10.001
http://doi.org/10.1016/j.nedt.2017.06.002
http://www.ncbi.nlm.nih.gov/pubmed/28651100
http://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/djurskyddslag-20181192_sfs-2018-1192
https://www.riksdagen.se/sv/dokument-lagar/dokument/svensk-forfattningssamling/djurskyddslag-20181192_sfs-2018-1192
https://www.government.se/information-material/2020/03/animal-welfare-act-20181192/
https://www.government.se/information-material/2020/03/animal-welfare-act-20181192/


Vet. Sci. 2022, 9, 242 13 of 13

56. SJVFS 2019:9: Statens Jordbruksverks Föreskrifter Och Allmänna Råd om Försöksdjur|Lagen.nu. Available online: https:
//lagen.nu/sjvfs/2019:9 (accessed on 29 November 2021).

57. Riksdagsförvaltningen. Lag (2003:460) om Etikprövning av Forskning som Avser Människor Svensk Författningssamling
2003:2003:460 t.o.m. SFS 2021:920—Riksdagen. Available online: https://www.riksdagen.se/sv/dokument-lagar/dokument/
svensk-forfattningssamling/lag-2003460-om-etikprovning-av-forskning-som_sfs-2003-460 (accessed on 22 November 2021).

58. WMA—The World Medical Association-WMA Declaration of Helsinki—Ethical Principles for Medical Research Involving
Human Subjects. Available online: https://www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principles-for-
medical-research-involving-human-subjects/ (accessed on 1 April 2022).
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