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Simple Summary: Recent scientific evidence highlights the importance of assessing quality of life in
veterinary patients. Quality of life reflects the well-being of animals from the physical, psychological,
and social point of view, as well as the safety and freedom within their environment. In the current
study, the quality of life of 20 adult dogs was measured at the beginning and at the end of a
physiotherapy treatment, and the relationship with their clinical symptoms was investigated. The
dogs underwent various physiotherapy procedures due to neurological, orthopedic, and degenerative
conditions and had various degrees of lameness and pain. The assessment of the severity of the
condition, diagnosed by the clinician, and the observations on the physical quality of life provided by
the dog owners were aligned. In addition, the analysis indicated that the psychological quality of life
of the dogs improved following the physiotherapy treatment, highlighting the emotional impact of
the medical conditions on the dogs. Furthermore, the social quality of life was negatively impacted
by the severity of the lameness, emphasizing how the medical conditions affected all aspects of the
dog’s life. These results reveal the importance of considering psychological and emotional aspects
when assessing the health of veterinary patients.

Abstract: Quality of life is defined as an individual’s satisfaction with its physical and psychological
health, its physical and social environment, and its ability to interact with the environment. Under-
standing companion dogs’ QOL can help veterinarians and owners know when treatment options
have successfully alleviated symptoms of disease in such fields as veterinary physiotherapy. For this
study, 20 adult dogs were selected from patients of a physiotherapy referral center with orthopedic,
neurological, and/or degenerative conditions. The severity of the medical problem was ranked, and
the symptoms, the treatment plan, and demographic data were recorded at the time of the physical
examination. In addition, the owner of the dog was asked to fill out a questionnaire on the quality of
life of the pet (the Milan Pet Quality of Life scale) at the time of the first consultation as well as the last
follow-up after the treatment. The MPQL measures four domains of QOL: physical (signs of medical
conditions), psychological (emotional and behavioral well-being), social (quality and extent of social
interactions), and environmental (freedom and safety in one’s environment). The results of the study
indicated a significant improvement in the psychological QOL domain following physiotherapeutic
treatment. The social QOL domain declined with the severity of lameness, while the physical QOL, as
reported by the owner, declined with the overall criticality of the medical condition, as ranked by the
physiotherapist. The results of the study support the recent evidence of a relationship between pain
and canine psychological well-being and highlight the importance of investigating psychological and
emotional aspects of dogs’ QOL when treating orthopedic and neurological cases with physiotherapy.
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1. Introduction

Quality of life (QOL) is reflective of an individual’s well-being, which can be evaluated
through psychometric scales and observed in the behavior of pets [1]. The World Health
Organization (WHO) states that QOL models should measure life experiences relevant
to the individual, reflect the variety of life aspects, consider contexts beyond physical
welfare, and measure experiences at the population and individual levels [2,3]. The WHO
provided a tool to measure the four dimensions of QOL, i.e., physical health (daily activities,
dependence on medicinal substances and aids, energy and fatigue levels, mobility, pain
and discomfort, sleep and rest, working capacity), psychological health (bodily image
and appearance, negative and positive feelings, self-esteem, spirituality, religion, personal
belief, thinking, learning, memory and concentration), social well-being (personal rela-
tionships, social support, sexual activity), and environmental welfare (financial resources,
freedom, physical safety and security, accessibility and quality of health and social care,
home environment, opportunities for acquiring new information and skills, participation
in and opportunities for recreation/leisure activities, quality of physical environment
(pollution/noise/traffic/climate), transport) [4].

When looking at non-human animals, McMillan defined quality of life (QOL) as “a
multidimensional balance between pleasure states and discomfort” [5]. Wojciechowska
et al. [6] added that QOL “comprises the state of the animal’s body and mind and the extent
to which its nature or telos (genetic traits manifested through breed and temperament)
is satisfied”. Schneider et al. [7] provided further experimental evidence of the multidi-
mensional nature of QOL measures in dogs. For the purpose of this work, QOL is defined,
as indicated by Belshaw et al. [8], as “an individual’s satisfaction with its physical and
psychological health, its physical and social environment, and its ability to interact with
that environment”. In the veterinary field it is believed that understanding companion
dogs’ QOL can help veterinarians and owners know when treatment options have success-
fully alleviated symptoms of disease, when further care is necessary, or when further care
outweighs the benefits on the dogs’ QOL [7]. For example, it is important, when the animal
may be suffering from painful conditions and reduced mobility, to consider the emotional
state in welfare evaluations [9,10]. Veterinary physiotherapy is one field that would benefit
from the use of QOL measures: the overarching goal of physiotherapeutic treatments is
often the improvement of the overall QOL of the dog rather than the simple remedy of the
physical damage or recovery of loss of function [11]. Physiotherapy, through personalized
rehabilitative programs, improves the mobility, pain, and the physical challenges that
come from injuries, disease, and other medical conditions. In the veterinary field, it is
largely recognized as a fundamental clinical discipline. Specifically, veterinary physio-
therapy involves the assessment and treatment of the musculoskeletal and neurological
conditions [12]. Currently, the QOL of clinical patients is not routinely assessed in the
veterinary field. However, this would be particularly beneficial for those patients, such as
physiotherapy patients, with conditions that affect multiple aspects of their life, including
mobility, social interactions, and general discomfort due to painful conditions.

Limitations of several canine QOL measures, however, are that (1) they are not op-
timized for online or self-reporting use by the dog owners [6], (2) they do not rely on
unambiguous scales [7], and (3) they are limited to health-related QOL rather than being
multidimensional [13]. Recently, however, the Milan Pet Quality of Life scale (MPQL)
was developed as an owner-reported measure of the QOL of cats and dogs during the
COVID-19 pandemic [14]. The MPQL summarizes four QOL domains: physical (with facets
including medical conditions, mobility limitations due to pain, and play), psychological
(with facets including signs of negative affect, anxiety symptoms, sleep, appetite, being
subjected to uncomfortable medical or grooming procedures), social (with facets including
training, time together, feeding time, and signs of positive interactions), and environmental
(with facets regarding freedom and safety within the home and external environment) [14].
The scale has been partially validated for use in Italian and English and its measures have
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been assessed against measurements of a pet’s individual differences, the pet management,
and the pet–owner relationship [14].

The aim of the current project was to use the MPQL to investigate the changes in the
QOL of a group of privately owned family dogs, comparing their QOL at the beginning
and at the end of a physiotherapy treatment. We predicted all four domains of QOL to
improve, due to the improved affect and physical health following the reduction in pain,
improved social interactions due to re-gained mobility, and increased freedom within
their environment.

2. Materials and Methods
2.1. Subjects

Dogs were selected, through convenience sampling, from patients brought to the
referral center “Zampe Amore e Fisioterapia” for a physiotherapy referral for orthopedic,
neurological, and/or degenerative conditions (Supplementary Materials Table S1). Overall,
20 adult dogs were included in the study (Mdnage = 4.5 years, range 1–14 years, F = 8,
neutered = 10). The dog owners gave their consent during the clinical veterinary consulta-
tion performed by the physiotherapist (A.F.), who examined the dogs according to standard
veterinary practice. The general objective of the research was explained to all owners,
who signed a written, informed consent and agreed to have their animal included in the
study and to the publication of the results. Participation was voluntary. In addition, they
were informed that the data were collected and held anonymously and that confidentiality
would be maintained by the researchers. Only data regarding the health and the behavior
of the dogs were collected.

2.2. Data Collection

Data were collected from the specialist who performed the physiatric examination of
the dogs and from the dog owners as follows:

- Demographic data: Demographic data of the dogs were collected following the physi-
atric examination, together with the medical history.

- Clinical assessment: In order to aid further analysis, the medical problem of the dog
was classified as orthopedic, neurological, or degenerative (none of the dogs presented
multiple diagnoses). The duration and type of physiotherapy treatment required by
the clinician (hydrotherapy and/or instrumental techniques, such as laser therapy,
massage, diathermic therapy) were also registered. The symptoms of the dog were
recorded through a checklist measuring variation in body condition score (BCS),
appetite, playfulness, interactions with the owner, and locomotion, as defined by the
specialist. Each parameter was given a score of 1 (improved from before), 2 (same
as before), or 3 (worsened). In addition, the clinician recorded lameness, pain levels,
and overall criticality (1 = none, 2 = low, 3 = moderate, 4 = severe; Supplementary
Materials Table S2).

- Quality of life assessment: As part of the clinical exam, the owners of the dogs were
asked to complete the MPQL [14] at T0 (during the first consultation) and at T1 (at
the end of the physiotherapy treatment) in order to monitor the welfare of the dogs.
A higher score in the questionnaire indicated better QOL. Norms for each time are
reported in the Supplementary Materials (Table S3).

2.3. Data Analysis

Analyses were performed using R statistical software [15]. The packages ordinal [16],
rcompanion [17], and emmeans [18] were used.

The scores of the MPQL were calculated according to the literature [14], obtaining
four domains (Physical QOL, Psychological QOL, Social QOL, and Environmental QOL),
with a higher score indicating a better QOL in each domain. Some variables where owners
could choose more than one option in the MPQL were categorized into signs of positive
and negative affect, as indicated in the literature [14]. The predictive effect of demographic
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and clinical data, as well as the time (T0–T1), was assessed through a series of regressions.
The main factor, time (T0–T1), was included in all models as the main comparison of
interest. For the remaining predictors, before calculating the regression models, inferential
tests were used to reduce model complexity. For each of the four QOL domains, the
Kruskal–Wallis test was used with categorical data, the Mann–Whitney U test was used
with binomial data, and the Spearman rho regression was used with continuous data
in order to identify a relationship between the given variable and the domain. Ordinal
logistic regression (OLR) models were then developed to assess the association between
the QOL physical, psychological, social, and environmental scores (outcome variables)
and each of the potential predictors for which there were significant differences in the
preliminary analyses. A random factor (dog identity) was included in the models to
account for repeated measures. Model fitting was tested using a likelihood ratio test and
measured using the pseudo R2 calculated with the Nagelkerke method. The odds ratio for
the predictors was calculated to evaluate the strength of such relationships. A two-sided
p < 0.05 was considered as statistically significant.

3. Results

The model calculated for the outcome variable physical QOL explained 45% of the
variance for this domain (Model fit: Nagelkerke Rp

2 = 0.35, AIC = 236.93, χ2(3) = 10.75,
p = 0.001). A main effect without interaction was observed for the fixed factors “criticality”
(1–3), “pain” (1–3), and “time” (T0 vs. T1). Specifically, each increasing point in criticality
decreased the physical QOL score by a factor of 2.81 (mean score = 61.65, p = 0.009,
Figure 1). Conversely, there were no significant differences associated with time (mean
score: T0 = 60.25, T1 = 63.05) and pain level (mean score: no pain = 62.25, low = 66.00,
moderate = 61.57, severe = 53.33; Table 1, Figure 1).

Table 1. Results of regression analyses on the MPQL. Note: * = p < 0.05.

Estimate S.E. p

CLMM Model Physical QoL
Time:

T0 vs.T1 0.70 (0.95) 0.462
Pain: −0.12 (0.51) 0.810
Criticality: −2.82 (1.08) 0.009 *

CLMM Model Psychological QoL
Time:

T0 vs. T1 −4.47 (1.00) <0.001 *
Age: −0.02 (0.01) <0.001 *

CLMM Model Social QoL
Time:

T0 vs. T1 0.25 (1.05) 0.808
Lameness: −1.47 (0.61) 0.016 *
Medical problem:

Degenerative vs. Neurological −2.79 (3.28) 0.672
Degenerative vs. Orthopedic −5.08 (2.97) 0.200
Neurological vs. Orthopedic −2.29 (1.95) 0.467

CLMM Model Environmental QoL
Time:

T0 vs. T1 −0.80 (0.63) 0.204
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Figure 1. Distribution of the QOL score for each domain, divided by responding time (T0 vs. T1). 
The middle line in the box plots represents the median score, the extremes of the boxes represent 
the lower and upper quartiles, and the error bars represent the minimum and the maximum scores; 
* = p < 0.001. (A) Scores for the physical domain of QOL; (B) scores for the psychological domain of 
QOL; (C) scores for the social domain of QOL; (D) scores for the environmental domain of QOL. 

The model calculated for the outcome variable psychological QOL explained 49% of 
the variance for this domain (model fit: Nagelkerke Rp2 = 0.49, AIC = 283.82, χ2(2) = 26.58, 
p < 0.001). A main effect was observed only for the factors “time” (T0 vs. T1, Figure 1) and 
“age”, with psychological QOL improving from T0 to T1 by a factor of 4.47 (mean score: T0 
= 118.30, T1 = 127.60, p < 0.001) and age predicting a decline of 0.02 points in the 
psychological QOL score for every year of age of the dog (mean score: 122.95, p < 0.001, 
Table 1, Figure 1). 

The model calculated for the outcome variable social QOL explained 28% of the 
variance for this domain (model fit: Nagelkerke Rp2 = 0.28, AIC = 123.85, χ4 = 12.54, p = 
0.014). The factors “medical problem” (orthopedic, neurological, degenerative) and 
“severity of lameness” (1–4) were included in the model. Post hoc analysis indicated that 
each increasing point in the severity of lameness decreased the psychological QOL score 
by a factor of 1.47 (mean score = 10.65, p = 0.016, Figure 1). Pairwise comparison indicated 
no significant differences in the social QOL measured in dogs suffering from each type of 
medical problem or with the time (Table 1). 

In the case of the environmental QOL, no other factors were included in the model, 
which did not differ from a null model (model fit: Nagelkerke Rp2 = 0.04, AIC = 219.03, χ1 
= 1.64, p = 0.199), and there was no difference between T0 and T1 (mean score: T0 = 35.95, 
T1 = 36.80, Table 1, Figure 1). 

Figure 1. Distribution of the QOL score for each domain, divided by responding time (T0 vs. T1).
The middle line in the box plots represents the median score, the extremes of the boxes represent
the lower and upper quartiles, and the error bars represent the minimum and the maximum scores;
* = p < 0.001. (A) Scores for the physical domain of QOL; (B) scores for the psychological domain of
QOL; (C) scores for the social domain of QOL; (D) scores for the environmental domain of QOL.

The model calculated for the outcome variable psychological QOL explained 49% of
the variance for this domain (model fit: Nagelkerke Rp

2 = 0.49, AIC = 283.82, χ2(2) = 26.58,
p < 0.001). A main effect was observed only for the factors “time” (T0 vs. T1, Figure 1)
and “age”, with psychological QOL improving from T0 to T1 by a factor of 4.47 (mean
score: T0 = 118.30, T1 = 127.60, p < 0.001) and age predicting a decline of 0.02 points in the
psychological QOL score for every year of age of the dog (mean score: 122.95, p < 0.001,
Table 1, Figure 1).

The model calculated for the outcome variable social QOL explained 28% of the
variance for this domain (model fit: Nagelkerke Rp

2 = 0.28, AIC = 123.85, χ4 = 12.54,
p = 0.014). The factors “medical problem” (orthopedic, neurological, degenerative) and
“severity of lameness” (1–4) were included in the model. Post hoc analysis indicated that
each increasing point in the severity of lameness decreased the psychological QOL score by
a factor of 1.47 (mean score = 10.65, p = 0.016, Figure 1). Pairwise comparison indicated
no significant differences in the social QOL measured in dogs suffering from each type of
medical problem or with the time (Table 1).

In the case of the environmental QOL, no other factors were included in the model,
which did not differ from a null model (model fit: Nagelkerke Rp

2 = 0.04, AIC = 219.03,
χ1 = 1.64, p = 0.199), and there was no difference between T0 and T1 (mean score: T0 = 35.95,
T1 = 36.80, Table 1, Figure 1).
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None of the symptoms associated with the medical problems yielded significant
differences in the dogs’ QOL (Supplementary Materials Table S4).

4. Discussion

The aim of this study was to investigate the changes in the QOL in dogs following a
physiotherapy treatment, measured by a multi-domain QOL assessment tool, the MPQL. As we
predicted, the psychological QOL of the dogs improved with the treatment. This goes to support
the recent indications that physical pain plays an important role in the emotional welfare of
companion animals, which is manifested through their behavior, including the expression of
problematic behavior, e.g., signs of fear or aggressive behavior [11,19]. This is a relatively
new, albeit not unexpected, finding, which highlights once again the close relationship
between psychological and physical well-being [19–21]. Recent literature indicates that, in
Italy, where the current study took place, up to 80% of cases seen by behavioral medicine
specialists may have pain as the root cause for the behavior problem [19]. In addition, a
recent qualitative study has given rise to concerns about a potential link between pain and
certain cases of noise sensitivities. Signs such as a generalization of fear to several stimuli
and environments and avoidance of other dogs are overrepresented in dogs affected by
musculoskeletal pain, as opposed to dogs without pain [21]. In fact, the authors suggest
that all dogs presenting with noise sensitivity should be screened for chronic pain. Similarly,
pain is associated with certain aggressive incidents in dogs: dogs in pain are described
as having a bad temperament (“Jekyll and Hyde personality”). Aggressive episodes for
these dogs may have various triggers, although often the dog reacts when it is laying
down and is approached by others, due to the fear of pain. Episodes are usually short
and easy to break up as the goal of the dog is to prevent and/or interrupt the potentially
painful interaction [20]. Dog owners also recognize the impact of chronic conditions, such
as chronic inflammatory enteropathy, on quality of life [10]. Another important example
of how painful conditions can be the cause of negative affect in dogs was provided by
a study of mood in dogs affected by syringomyelia, a condition where a cavity forms in
the spinal cord of the dog. The study used a cognitive test, called a cognitive bias test, to
show that dogs affected by syringomyelia have a bias towards negative affect, likely due
to the constant pain that they endure [22]. The cognitive bias test is a cognitive test that
measures the bias that an individual has towards ambiguous stimuli. A negative bias, i.e.,
the individual interprets ambiguous stimuli as potentially unpleasant is known to be a
reliable indicator of a negative mood and, vice versa, a positive bias indicates a positive
mood [23]. Mood is a persistent emotional state, which lasts days or weeks [24]. Positive
and negative moods are considered important welfare aspects. Historically, animal welfare
research has focused on the prevention of poor welfare; however, in the past decade, animal
welfare research has highlighted the importance of ensuring positive welfare as well [23].
This is particularly important for the most vulnerable categories, such as animals with
chronic health issues and elderly animals [9]. In fact, in the current study, as well as in
recent research, we observed a relationship between the age of the dog and psychological
QOL [14]. Previous research revealed that it may be difficult to use cognitive testing to
measure affect, for example, in elderly dogs, as these tests require learning, which may
be impaired with age [25]. The results of the current study indicate that the findings of
the physical exam reflect the anamnestic observations that owners can provide through
structured questions. The owners can see subtle changes in the behavior of the dogs, such
as irritability, withdrawal, avoidance of certain surfaces or locations, and so on, which is
difficult to observe during the consultation. In these aspects, the information provided by
the owner is particularly important to obtain a broader picture of the effects of physical pain
on the overall QOL of the dog. It was suggested in the past that dogs with certain behavior
problems, such as noise sensitivity, should always be screened for physical pain [21].
Similarly, we argue that dogs with painful conditions should also be assessed for their
behavioral and psychological well-being.



Vet. Sci. 2022, 9, 335 7 of 9

Contrary to our expectations, there was no significant difference in the scores of
the QOL questionnaire for the physical, social, and environmental domains between the
beginning and the end of the physiotherapy treatment. One possible explanation for this
finding is that, within each domain, only a few aspects are affected by the presence of pain
and reduced mobility of the dog. For example, the physical QOL, in addition to questions
regarding pain and mobility, included parameters such hearing, vision, and reproductive
health, which are not likely to be affected by the types of diagnoses included in the current
study. The current results indicate a relationship between the criticality of the medical
condition and physical QOL, suggesting that the questionnaire does measure to some
extent the effects of the medical condition. Furthermore, the literature suggests that sensory
decline can be recognized by dog owners [26] and that it is often associated with increased
behavior problems in owners’ reports, especially for mature and older dogs [27]. Therefore,
these are important parameters to be considered when evaluating QOL, which reflects the
multidimensionality of the individual’s subjective experience. Similarly, the social QOL
domain covers activities that might be affected by pain and lameness, such as play, but it
also has questions about the amount of time spent with the pet or the training style. These
are important aspects, which strongly affect dogs’ welfare [28–31]. Lameness did affect,
overall, the social QOL domain in the current study. However, the time spent with the dog
is probably related more to the lifestyle of the owner [14], while the training or educational
style is likely strongly connected with the attitude and the relationship with the pet [30].
Finally, the environmental QOL domain included questions about the freedom and safety
within the environment, as well as opportunities for learning. For example, owners were
asked about the type of restraint that was used during walks (e.g., collar, harness, as well
as fixed lead or extensible lead). These would certainly be affected by the requirements
and restraints associated with orthopedic and neurological conditions. Nevertheless, the
environmental QOL domain also records information about access in the house when left
alone, safe restraint and shelter options in the garden, and training. All these aspects are
likely affected by cultural differences, legal requirements, and attitudes towards dogs; for
example, in the countryside, there are several independent houses with gardens, while,
in urban areas, there is a large prevalence of buildings with no outdoor access [32]. In
general, the legal requirements about dog keeping, leashing, or fencing of gardens are
usually between countries [33].

Overall, the results support the recent evidence that physical health and pain have
a role on the psychological well-being of the dog. In addition, the results highlight the
importance of investigating psychological and emotional aspects of dogs’ QOL when
treating orthopedic and neurological cases with physiotherapy.

Supplementary Materials: The following supporting information can be downloaded at https://
www.mdpi.com/article/10.3390/vetsci9070335/s1, Table S1: Demographic data of the dogs; Table S2:
Medical checklist; Table S3: MQPL norms; Table S4: Variables’ selections for the regression models.

Author Contributions: Conceptualization, P.P., M.A., E.L., A.F. and F.P.; methodology, P.P., M.A.
and F.P.; formal analysis, P.P. and E.L.; investigation, E.L. and A.F.; data curation, P.P. and E.L.;
writing—original draft preparation, P.P., M.A. and F.P.; writing—review and editing, P.P., M.A., E.L.,
A.F. and F.P.; supervision, F.P. and A.F. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: All methods were performed in accordance with the current
European (Directive 2010/63/EU) and Italian legislation (Decreto legislativo 4 March 2014, n. 26)
on ethical requirements. No animal testing was performed in relation to the investigation and all
procedures were part of standard veterinary practice. Therefore, ethical review and approval were
not required for this study.

Informed Consent Statement: Written, informed consent was obtained from the owners of all dogs
involved in the study.

https://www.mdpi.com/article/10.3390/vetsci9070335/s1
https://www.mdpi.com/article/10.3390/vetsci9070335/s1


Vet. Sci. 2022, 9, 335 8 of 9

Data Availability Statement: Data will be made available upon request to the authors.

Acknowledgments: The authors would like to acknowledge the dog owners who agreed to share
their dogs’ details for the study.

Conflicts of Interest: A.F. is employed in the physiotherapy veterinary referral where the study was
performed. All other authors declare no conflict of interest.

References
1. Yeates, J.; Main, D. Assessment of Companion Animal Quality of Life in Veterinary Practice and Research. J. Small Anim. Pract.

2009, 50, 274–281. [CrossRef] [PubMed]
2. WHOQOL Group. Study Protocol for the World Health Organisation Project to Develop a Quality of Life Assessment Instrument

(WHOQOL). Qual. Life Res. 1993, 2, 153–159. [CrossRef]
3. Verdugo, M.A.; Schalock, R.L.; Keith, K.D.; Stancliffe, R.J. Quality of Life and Its Measurement: Important Principles and

Guidelines. J. Intellect. Disabil. Res. 2005, 49, 707–717. [CrossRef] [PubMed]
4. WHOQOL Group. World Health Organization Quality of Life (WHOQOL)—BREF 2004; WHO: New York, NY, USA, 2004.
5. McMillan, F.D. Maximising Quality of Life in Ill Animals. J. Am. Anim. Hosp. Assoc. 2003, 39, 227–235. [CrossRef] [PubMed]
6. Wojciechowska, J.I.; Hewson, C.J.; Stryhn, H.; Guy, N.C.; Patronek, G.J.; Timmons, V. Development of a Discriminative Question-

naire to Assess Nonphysical Aspects of Quality of Life of Dogs. Am. J. Vet. Res. 2005, 66, 1453–1460. [CrossRef] [PubMed]
7. Schneider, T.R.; Lyons, J.B.; Tetrick, M.A.; Accortt, E.E. Multidimensional Quality of Life and Human–Animal Bond Measures for

Companion Dogs. J. Vet. Behav. Clin. Appl. Res. 2010, 5, 287–301. [CrossRef]
8. Belshaw, Z.; Asher, L.; Harvey, N.D.; Dean, R. Quality of Life Assessment in Domestic Dogs: An Evidence-Based Rapid Review.

Vet. J. 2015, 206P, 203–212. [CrossRef] [PubMed]
9. Piotti, P. Positive Emotions and Quality of Life in Dogs. Anim. Sentience 2017, 90, 6. [CrossRef]
10. Marchetti, V.; Gori, E.; Mariotti, V.; Gazzano, A.; Mariti, C. The Impact of Chronic Inflammatory Enteropathy on Dogs’ Quality of

Life and Dog-Owner Relationship. Vet. Sci. 2021, 8, 166. [CrossRef]
11. Belshaw, Z.; Yeates, J. Assessment of Quality of Life and Chronic Pain in Dogs. Vet. J. 2018, 239, 59–64. [CrossRef] [PubMed]
12. Tacke, S. Assessing clinical signs of pain in osteoarthritis. In Proceedings of the North American Veterinary Conference, Orlando,

FL, USA, 15–19 January 2011.
13. Davies, V.; Reid, J.; Wiseman-Orr, M.L.; Scott, E.M. Optimising Outputs from a Validated Online Instrument to Measure

Health-Related Quality of Life (HRQL) in Dogs. PLoS ONE 2019, 14, e0221869. [CrossRef] [PubMed]
14. Piotti, P.; Karagiannis, C.; Satchell, L.P.; Michelazzi, M.; Albertini, M.; Alleva, E.; Pirrone, F. Use of the Milan Pet Quality of Life

Instrument (MPQL) to Measure Pets’ Quality of Life during COVID-19. Animals 2021, 11, 1336. [CrossRef] [PubMed]
15. R Development Core Team, R. A Language and Environment for Statistical Computing; R Development Core Team R: Vienna, Austria,

2020; ISBN 3-900051-07-0.
16. Christensen, R.H.B. Ordinal-Regression Models for Ordinal Data; R Package Version 2019.12-10. Available online: https:

//CRAN.R-project.org/package=ordinal (accessed on 31 May 2022).
17. Mangiafico, S. Functions to Support Extension Education Program Evaluation (Rcompanion); The Comprehensive R Archive Network:

Vienna, Austria, 2017. Available online: https://www.researchgate.net/publication/307608990_rcompanion_Functions_to_
support_extension_education_program_evaluation_R_statistical_package (accessed on 31 May 2022).

18. Lenth, R. Emmeans: Estimated Marginal Means, Aka Least-Squares Means. 2018. Available online: https://cran.r-project.org/
web/packages/emmeans/emmeans.pdf (accessed on 31 May 2022).

19. Mills, D.S.; Demontigny-Bédard, I.; Gruen, M.; Klinck, M.P.; McPeake, K.J.; Barcelos, A.M.; Hewison, L.; van Haevermaet, H.;
Denenberg, S.; Hauser, H.; et al. Pain and Problem Behavior in Cats and Dogs. Animals 2020, 10, 318. [CrossRef]

20. Barcelos, A.-M.; Mills, D.S.; Zulch, H. Clinical Indicators of Occult Musculoskeletal Pain in Aggressive Dogs. Vet. Rec. 2015, 176, 465.
[CrossRef] [PubMed]

21. Lopes Fagundes, A.L.; Hewison, L.; McPeake, K.J.; Zulch, H.; Mills, D.S. Noise Sensitivities in Dogs: An Exploration of Signs
in Dogs with and without Musculoskeletal Pain Using Qualitative Content Analysis. Front. Vet. Sci. 2018, 5, 17. [CrossRef]
[PubMed]

22. Cockburn, A.; Smith, M.; Rusbridge, C.; Fowler, C.; Paul, E.S.; Murrell, J.C.; Blackwell, E.J.; Casey, R.A.; Whay, H.R.; Mendl, M.
Evidence of Negative Affective State in Cavalier King Charles Spaniels with Syringomyelia. Appl. Anim. Behav. Sci. 2017, 201,
77–84. [CrossRef]

23. Mendl, M.; Burman, O.H.P.; Parker, R.M.A.; Paul, E.S. Cognitive Bias as an Indicator of Animal Emotion and Welfare: Emerging
Evidence and Underlying Mechanisms. Appl. Anim. Behav. Sci. 2009, 118, 161–181. [CrossRef]

24. Davidson, R.J. On emotion, mood, and other affective constructs. In How Are Emotions Distinguished from Moods, Temperament, and
Other Related Affective Constructs? Ekman, P., Davidson, R.J., Eds.; Oxford University Press: New York, NY, USA, 1994; pp. 49–55.

25. Piotti, P.; Szabó, D.; Bognár, Z.; Egerer, A.; Hulsbosch, P.; Carson, R.S.; Kubinyi, E. Effect of Age on Discrimination Learning,
Reversal Learning, and Cognitive Bias in Family Dogs. Learn. Behav. 2018, 46, 537–553. [CrossRef] [PubMed]

26. Bognár, Z.; Piotti, P.; Szabó, D.; le Nézet, L.; Kubinyi, E. A Novel Behavioural Approach to Assess Responsiveness to Auditory
and Visual Stimuli before Cognitive Testing in Family Dogs. Appl. Anim. Behav. Sci. 2020, 228, 105016. [CrossRef]

http://doi.org/10.1111/j.1748-5827.2009.00755.x
http://www.ncbi.nlm.nih.gov/pubmed/19527420
http://doi.org/10.1007/BF00435734
http://doi.org/10.1111/j.1365-2788.2005.00739.x
http://www.ncbi.nlm.nih.gov/pubmed/16162115
http://doi.org/10.5326/0390227
http://www.ncbi.nlm.nih.gov/pubmed/12755194
http://doi.org/10.2460/ajvr.2005.66.1453
http://www.ncbi.nlm.nih.gov/pubmed/16173493
http://doi.org/10.1016/j.jveb.2010.06.002
http://doi.org/10.1016/j.tvjl.2015.07.016
http://www.ncbi.nlm.nih.gov/pubmed/26358965
http://doi.org/10.51291/2377-7478.1281
http://doi.org/10.3390/vetsci8080166
http://doi.org/10.1016/j.tvjl.2018.07.010
http://www.ncbi.nlm.nih.gov/pubmed/30197111
http://doi.org/10.1371/journal.pone.0221869
http://www.ncbi.nlm.nih.gov/pubmed/31532799
http://doi.org/10.3390/ani11051336
http://www.ncbi.nlm.nih.gov/pubmed/34066721
https://CRAN.R-project.org/package=ordinal
https://CRAN.R-project.org/package=ordinal
https://www.researchgate.net/publication/307608990_rcompanion_Functions_to_support_extension_education_program_evaluation_R_statistical_package
https://www.researchgate.net/publication/307608990_rcompanion_Functions_to_support_extension_education_program_evaluation_R_statistical_package
https://cran.r-project.org/web/packages/emmeans/emmeans.pdf
https://cran.r-project.org/web/packages/emmeans/emmeans.pdf
http://doi.org/10.3390/ani10020318
http://doi.org/10.1136/vr.102823
http://www.ncbi.nlm.nih.gov/pubmed/25834075
http://doi.org/10.3389/fvets.2018.00017
http://www.ncbi.nlm.nih.gov/pubmed/29487858
http://doi.org/10.1016/j.applanim.2017.12.008
http://doi.org/10.1016/j.applanim.2009.02.023
http://doi.org/10.3758/s13420-018-0357-7
http://www.ncbi.nlm.nih.gov/pubmed/30251103
http://doi.org/10.1016/j.applanim.2020.105016


Vet. Sci. 2022, 9, 335 9 of 9

27. Szabó, D.; Miklósi, Á.; Kubinyi, E. Owner Reported Sensory Impairments Affect Behavioural Signs Associated with Cognitive
Decline in Dogs. Behav. Process. 2018, 157, 354–360. [CrossRef]

28. Arhant, C.; Bubna-Littitz, H.; Bartels, A.; Futschik, A.; Troxler, J. Behaviour of Smaller and Larger Dogs: Effects of Training
Methods, Inconsistency of Owner Behaviour and Level of Engagement in Activities with the Dog. Appl. Anim. Behav. Sci. 2010,
123, 131–142. [CrossRef]

29. De Assis, L.S.; Matos, R.; Pike, T.W.; Burman, O.H.P.; Mills, D.S. Developing Diagnostic Frameworks in Veterinary Behavioral
Medicine: Disambiguating Separation Related Problems in Dogs. Front. Vet. Sci. 2020, 6, 499. [CrossRef] [PubMed]

30. Deldalle, S.; Gaunet, F. Effects of 2 Training Methods on Stress-Related Behaviors of the Dog (Canis familiaris) and on the
Dog–Owner Relationship. J. Vet. Behav. 2014, 9, 58–65. [CrossRef]

31. Herron, M.E.; Shofer, F.S.; Reisner, I.R. Survey of the Use and Outcome of Confrontational and Non-Confrontational Training
Methods in Client-Owned Dogs Showing Undesired Behaviors. Appl. Anim. Behav. Sci. 2009, 117, 47–54. [CrossRef]

32. Slater, M.R.; di Nardo, A.; Pediconi, O.; Villa, P.D.; Candeloro, L.; Alessandrini, B.; del Papa, S. Cat and Dog Ownership and
Management Patterns in Central Italy. Prev. Vet. Med. 2008, 85, 267–294. [CrossRef] [PubMed]

33. Andersen, S.S.; Meyer, I.; Forkman, B.; Nielsen, S.S.; Sandøe, P. Regulating Companion Dog Welfare: A Comparative Study of
Legal Frameworks in Western Countries. Animals 2021, 11, 1660. [CrossRef] [PubMed]

http://doi.org/10.1016/j.beproc.2018.07.013
http://doi.org/10.1016/j.applanim.2010.01.003
http://doi.org/10.3389/fvets.2019.00499
http://www.ncbi.nlm.nih.gov/pubmed/32010714
http://doi.org/10.1016/j.jveb.2013.11.004
http://doi.org/10.1016/j.applanim.2008.12.011
http://doi.org/10.1016/j.prevetmed.2008.02.001
http://www.ncbi.nlm.nih.gov/pubmed/18374434
http://doi.org/10.3390/ani11061660
http://www.ncbi.nlm.nih.gov/pubmed/34199669

	Introduction 
	Materials and Methods 
	Subjects 
	Data Collection 
	Data Analysis 

	Results 
	Discussion 
	References

