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Abstract

The Shelter Quality Protocol (SQP) is a conciseeaxsily implemented tool for assessing dog
welfare and to identify critical aspects of thelsdreenvironment. A first version of the protocash
been modified in order to improve its performaridee aim of this study was to evaluate the
reliability of the measures included in the secwarsion of the protocol (SQP2) by testing the
inter-observer agreement between two independsessagrs. We evaluated the sensitivity of
animal-based measures in detecting the sheltet deffare outputs during two different seasons.
Ten Italian shelters were assessed contemporanydmusho assessors to determine the reliability
of SQP2 measures. Inter-observer agreement wasagedlusing the Cohen’s Kappa for qualitative
variables and Pearson’ correlation for quantitavaeables. The SQP2 was also applied twice
(January and August) by the same observer in fal&ah shelters to evaluate the sensitivity of the
protocol to seasonal condition changes. The qadivet variables, “Number of animals
shivering/huddling” and “Number of animals pantingére analyzed by Wilcoxon test. Credible
intervals (95%) were calculated using a beta distion for qualitative variables: “Body

condition”, “Skin condition”, “Dog cleanliness”, ‘i§ns of diarrhea”, “Coughing”, and “Lameness”.
The level of agreement between the two observethequalitative variables such as body
condition, lameness, skin condition, was quite highging from substantial (0.61-0.80) to almost
perfect (0.81-0.99). Inter-observer agreement sssagnificant with Pearson correlation
coefficients ranging from 0.51 to 0.92 (e.g.; cusa= 0.74; sociable = 0.83; barking level = 0.61).
“Number of animals panting” and “Signs of diarrhes&tbwed a significantly difference between the
assessments (p<0.05). Animals with lameness, coggnd inadequate body condition increased
in the winter season whereas the skin lesions ase during the summer, but not significantly.
The behaviors of shivering/huddling were obsergedinfrequently to be meaningfully analyzed.
Consistent inter-observer agreement exists in ssgpdogs’ welfare using the SQP2 confirming

the reliability of the measures included in thetpcol. The SQP2 shows potential in detecting
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changes in dogs’ welfare outputs due to differéimatic conditionsFurther investigations are

required to confirm the sensitivity of selected sweas to different seasons.

Keywords: dog; animal welfare assessment; shelter; protoebgbility; sensitivity

1. Introduction

It is widely recognized that the shelter environtmeegatively affects animal welfare and poses a
challenge to most dogs. The main challenges indluel@nfamiliar housing systems, different daily
routines, changes in feeding regimen and type @d fanfamiliar sounds, smells and sights, social
deprivation, presence of several unfamiliar aninaald humans, and the absence of an attachment
figure (Moesta et al., 2015; Tynes et al., 2018ue$al studies have reported that the stress
associated with shelter environment can contribmtenset of behavioral problenssich as stress-
related aggression, abnormal or repetitive behayanxiety and fear-related disorders (Tuber,
1999, Beerda et al., 2000; Hennessy et al., 2004y, &t al. 2006; Dalla Villa et al., 2013; Titulaer

et al., 2013). However, the behavioral responseékeofiogs can vary depending on the stressors
(acute or chronic; physiological or psychologicatd individual variability (e.g. genetics, age,
early life experiences, and the success or fadfigrevious responses to stress) (Horowitz, 2004;
Moesta et al., 2015). Moreover, the experienceogikdn shelters is of concern, not only in terms of
animal welfare, but also for its potential effeattbe likelihood of adoption (Diesel et al. 2013;
Duffy et al, 2014). In the worst case, dogs reniitne shelters for the remainder of their lifeiar,
the countries where “no-kill” policy is not in faqe.g., USA, UK some regions of Spain), they are
euthanized if they are not adopted (Moesta eR@lls). In Italy, however, euthanizing dogs is
forbidden by the law unless they are seriouslyriturable or proven dangerous (Italian law
281/1991). The dogs can be hosted in long-stalitfasiuntil the day of the adoption. Improving

the welfare of shelter dogs must be considerednagpy goal of rehoming centers. One way to
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improve welfare is to reduce the time dogs spertershelter environment. This could be achieved
through successful adoptions and a decreased metigrfPosage et al., 1998; Diesel et al., 2008;
Luescher and Medlock, 2009; Braun, 2011; Reid aoldirS; 2015). The detrimental effects of a
shelter environment can be mitigated through pragid@dequate housing and management which
meet the dogs’ ethological needs, and ensuringititeest quality of care in the case of long-term
sheltering (Miller and Zawistowski, 2015).

The Shelter Quality Protocol (SQP) was developegsponse to the issues related to long-term
sheltering and it fills the existing gap in theessmment of shelter dog welfare. This gap is due, in
part, to the lack of and/or variation in regulatigmeworks defining minimum requirements for
shelters (Barnard et al., 2016). The SQP was dedigmbe concise and easy to implement in
assessing dog welfare (Barnard et al., 2016). piuitocol was inspired by the Welfare Quality®
approach. In particular, it was built around therfprinciples of good feeding, good housing, good
health and appropriate behavior. Each one of theseiples are composed of different welfare
criteria which in turn include different welfare asires (Welfare Quality®, 2009). Since welfare is
the outcome of multi-factorial effects, multiplerizbles need to be considered when applying the
protocol (Sherman, 2010; Barnard et al., 2016).example, the criterion “Absence of prolonged
hunger” is composed of welfare measures: “Body ttamrd and “Feeding”. The latter measure
includes “Type of diet”, “Presence of special dietsd “Feeding regime”. The measures were
selected to assess specific welfare criteria, ceflg management procedures (management-based
measures), housing environment (resource-basedunesasind direct welfare outcomes (animal-
based measures). The animal-based measures aigecedshe best indicator of animal welfare
because they give a direct reflection on animafavelstate (EFSA, 2012; Kiddie and Collins,
2014). However, in some cases, resource- and maregdased measures were maintained
because of the valuable information they providedimplement the animal-based measures
(Veisser et al., 2011). The SQP provides threefit levels of assessment: i) measures taken at

shelter level, which encompass all management-basegures; ii) measures taken at pen level (
5
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both resource- and animal-based measures) assgsebderving a random sample of pens and all
animals confined within; iii) measures taken atitidividual level: all animal-based, assessed by

observing a sub-sample of dogs housed in the peeted sample of pens.

The approach of SQP can be considered innovativeofmpanion animal welfare assessment.
Although the protocol was validated through fieddting, which demonstrated its feasibility and
reliability, the SQP was modified in light of sulgsent field application and feedback (Barnard et
al., 2016). The refined version of the Shelter @u&rotocol (SQP2) remained similar in structure
to the first version (SQP). The SQP2 was builtowihg the Welfare Quality® principles (4) and
criteria (12) (Table 1).

The aim of this study was to assess the reliallfitBQP2 measures. This was achieved by testing
the inter-observer agreement between two assesborsvaluated a sample of ten dog shelter
which were long-term confinement shelters. Religbihdicates the reproducibility of
measurements, in particular it is the degree ta@hvhimeasure is free from errors and will therefore
yield the same results when repeated (Taylor ari$,N2006; Martin and Bateson, 2007;
Thanasegaran, 2009). In addition, the SQP2 wasdé@stfive shelters to evaluate the sensitivity of
selected animal-based measures in detecting titerstiegs’ outputs related to seasonal conditions.
Sensitivity concerns the ability of a tool (e.gpratocol) or measurement to detect small but

important changes (Martin and Bateson, 2007).

2. Material and Methods

2.1 Shelter Quality protocol-second version (SQP2)

In a previous study by Barnard et al. (2016), t@Svas proven to be a valid, reliable and practical
tool for assessing dog welfare in long-term sheltard for identifying critical aspects and welfare
risks in shelter management and environment. Iera@improve the animal welfare measurements

and increase the applicability to persons with wayypackgrounds (e.g., veterinarians and shelter
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operators) (Taylor and Mills, 2006; Barnard et 2016) the SQP was reviewed and refined using
feedback obtained from its dissemination and fegddlication. This resulted in the Shelter Quality
Protocol-second version (SQP2). The SQP2 cont&ngeXare measures, which mainly involve
animal-based measures as these allow for diremtngtion on the welfare state of animals. The
welfare indicators within the protocol were seléde assess the above-mentioned principle and
criteria identified by Welfare Animal® ConsortiurBlokhuis et al., 2010) (Table 1).

The refinements of the SQP included both the eltnom and introduction of specific variables to
improve tool performance; changes in the levelsseasment (i.e., from shelter to pen level or from
individual to pen level) to obtain more accurat®imation and reduce assessment time; and,
finally, the modification of the measurement apgioto simplify the data collection (e.g.,

defensive and offensive aggression was mergedaiimgée behavioral category).The refinements
are set out below in detail.

The variables “Nasal discharge” and “Dyspnea” ideldi in the SQP were eliminated due to the low
prevalence (below 1 per cent) of expression reguftiom previous on-field assessment of 29
shelters. “Morbidity” was also excluded due to thiféiculty in collecting this information, shelter
managers not always are able to provide this in&bion (Barnard et al., 2016).

The level of assessment of “Signs of diarrhea”, i@ung” and “Evidence of pain” was altered

from the individual level to pen level in orderdbtain a more accurate estimate. The assessor had
to record these variables by observing all the atgnm the pen instead of taking a sample of
selected dogs.

In the SQP2 welfare measures “Barking level” anthtEonal state” were assessed at pen level
instead of the shelter level. The assessment dtesliwg emotional state was performed using a
Qualitative Behavioural Assessment (QBA). QBA meathod which focuses on the observation of
the whole animal and characterizes and quantifieahimal’s dynamic demeanor as an expressive
body language using descriptors such as “sociatdgressive” or “anxious” et cetera

(Wemelsfelder, 2000). Arena et al. (2017), throagitientific approach (Free-Choice-Profiling
7
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methodology) developed a list of terms specificidgused on shelter dogs emotional state. This
list was included in SQP2.

To obtain information about shelter turnover, tbkkoiwing variables were included: “Number of
dogs entered in shelter”, “Number of adopted dofd$timber of dogs returned after adoption”,
“Number of dogs returned to owner”.

In order to obtain information about the promotairhuman-animal relationship in the shelter the
variables “Presence of qualified personnel for ttaging”, “Presence of qualified personnel for
behavioral rehabilitation” were added. There iglewce that in shelters basic dog training can help
the development of mental activities and constitiiéebasis for an adequate human-animal bond,
which is important for successful adoptions. Sinyladog behavioral rehabilitation facilitates the
human-animal relationship, improves dog welfare iaedceases the likelihood of adoption (Taylor
and Mills, 2007; Luescher and Medlock, 2009).

The variable “Shelter from adverse weather conagtigsun, wind, rain) was introduced in the
SQP2 to replace the resourced-based measures flodtmoor area”. This addition alleviated
issues which arose during the on-field assessnsamg QP for the assessment of thermal comfort
(criterion “Good housing”) due to the different oheions of outdoor/indoor area established by
each Italian regional law.

The last refinement of SQP merged defensive arehsife aggression into a single category to
assess the reaction of dogs toward unfamiliar geiopbrder to facilitate the interpretation of dogs
behaviors (Barnard et al., 2016). These refinema@summarized in Table 2.

Before the on-field application, the two assessmse familiarized with SQP2 through teaching

materials (videos and photos).

2.2 Inter-observer agreement assessment

An inter-observer agreement was performed to assesgliability of the protocol measures after

refinement (SQP2). Ten Italian long-term shelteeserevaluated by two different assessors
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simultaneously and independently. The two assesgns female, aged between 30 and 40 years,
both veterinarians with specialization in appli¢lotdogy and animal welfare. Both assessors had
previous experience working with dogs and were nfadeliar with the SQP2 by training in field

and by video and photo support. Shelters were teelem the basis of the following inclusion

criteria: long-stay facility and manager availdlyilio take part in the study. The shelters were
located in four regions of North and Central Italyentino (1), Veneto (2), Emilia Romagna (6),

and Marche (1). The assessment was carried outciegdo the methodological procedures
described in the SQP2 (Shelter Quality protocol, 730

The dogs were assessed while housed in their hemeTe pens were selected using a shelter map
and on the basis of the number of dogs housedcim gen (taking sample size into account). The
sample size depended on the total number of dogseldan the shelter at the time of visit (Table

3). The selected pens covered the different faslitThe sample of animals assessed at individual
level only included dogs over 6 months of age d&de who had been housed in the shelter for 2
months or more. A maximum of three dogs per perevassessed at individual level. The shelter
assessment was carried out in a single day.

As previously underlined, the measures were takearding to 3 scoring levels: shelter level (the
shelter was evaluated as a unit), pen level (ealeltted pen was evaluated as a unit and all animals
confined were observed irrespective of the totahber of animals) and at the individual level

(each selected animal was evaluated as a unitgdExice management section (measures at shelter
level) that consisted of an interview with the sééeemanager, the whole assessment was carried out
independently by the two assessors.

The assessment was carried out first at the pesl. [€e assessor stood in front of the pen, two
meters from the fence and without interacting watlimals (unless this was required by the
protocol, e.g., short test to assess reaction tsvAauman), recording the measures at pen level.
The individual animal-based measures were thenrdedo Among these measures, a short

behavioural test was carried out to assess the deggions towards unfamiliar people. The test
9
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was divided in two steps in order to record thestogaction. First, the assessor approached the
fence, standing in front of the pen and ignored dbg for 30 seconds. Second, the assessor
crouched talking gently to the dog for 30 secorkisally, the assessor recorded the emotional
state of dogs in the pen by filling in the Emotib8tate Profile sheet.

After assessing the first pen, the assessor mowéd the next one, following the same procedure.
The assessment ended when the last pen was asg®issier Quality, 2017).

Inter-observer agreement was evaluated using tierC® Kappa for qualitative variables; these
variables were all categorical. The Pearson’ cati@h was used for quantitative variables which
were discrete and continuous. Level of significan@es set respectively at< 0.0020 anch <
0.0025, after applying the Bonferroni correctioor Bll analyses, z scores and p values were also
computed to indicate whether agreement was mone tioald be expected by chance alone

(Cohen, 1968). Table 4 summarizes the differentfbées with their score system.

2.3 Seasonal sensitivity protocol assessment

To better define the sensitivity of SQP2 to seakomanges, five Italian long-term shelters were
assessed during winter and summer.

The SQP2 was applied twice (January and Augustiidgame assessor in five selected shelters
located in three regions of Central Italy: March® Abruzzi (3) and Molise (1). Shelter inclusion
criteria were the same as those used for the aliserver agreement assessment. The assessments
were carried out following the same procedure desdrabove. During the assessments,
temperature and humidity were recorded.

A random selection of dogs were used for each sssad because the shelter population and the
location of dogs in their pens could change in tifités sampling approach reduced possible bias

in the results by limiting the likelihood that taesessor could remember the scoring of the dogs

recorded during the first assessment (Barnard ,e2@il6).

10
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Since animal welfare may be affected differentlynws®n seasons, eight variables potentially
sensitive to changes in seasonal conditions wefadad in the analysis. These measures were
selected because animal-based measures can gieeidformation on dogs’ output. They were
assessed according to the SQP2.

The variables selected were either quantitative.; iINumber of animals shivering/huddling”,
“Number of animals panting” - or qualitative - |.&Body condition”, “Skin condition”, “Dog
cleanliness”, “Signs of diarrhea”, “Coughing” andafmeness”. The quantitative variables were
analyzed by Wilcoxon test. Credible intervals ((®#)%) were calculated using a beta distribution
for qualitative variables.

The authors hypothesized that the likelihood ofeolisg animals panting, with diarrhea, or with
skin lesions, would increase during summer seasbareas the likelihood of observing animals
shivering/huddling, coughing, with inadequate badpdition, with lameness, and with dirty coat

would increase in the winter season. Statisticalyses were carried out using R V.2.15.3.

3. Results

3.1 Inter-observer agreement

For the inter-observer agreement study, 222 petnd 40 dogs, living in the same pens, were
assessed over a population of 847 dogs hostedbipdids. A subsample of 365 dogs were selected.
After analyzing the qualitative variables, the Coke&kappa analysis showed a high level of
agreement between the two observers, ranging furstantial (0.61-0.80) to almost perfect (0.81-
0.99) for the majority of variables. As could bgegted, perfect agreement was obtained for the
variable of “Type of drinkers” (k= 1). The measucésShelter from rain” (k= 0.89), “Age class”

(k= 0.89), “Shelter from strong wind” (k= 0.88),Kf& condition” (k= 0.84) and “Lameness” (k=
0.82) obtained an almost perfect agreement. Ondhg&ary, the variable “Active repetitive

behaviors” showed a fair agreement (k=0.30). It m@ispossible to calculate the correlation for the

11
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variables of “Other compulsive behaviors”, “Air cidation”, “Shelter from excessive sun”,
“Evidence of pain”, “Coughing”, because of the ladlvariability in the data (Table 5).

Analyzing the quantitative variables, the agreena@emdng the two assessors was also significant
with Pearson correlation coefficients ranging frorsl to 0.92. In particular, the number of animals
subdivided into two categories (“N° of anim&l20kg”: 0.92; “N° of animals > 20kg”: 0.91)
obtained high agreement (Table 5).

Level of agreement between the two assessors andkeQBA adjectives (9/13) was ranging from
substantial (0.61-0.80) to almost perfect (0.819PWhereas the agreement of remaining adjectives
(4/12) was scored as fair (ranging from 0.41 t®0.®he variables “N° of animals
shivering/huddling” achieved the perfect agreemgat.the variable “N° of animals panting” the
correlation analysis could not be carried out duthé high homogeneity of the data. All results are

summarized in Table 5. All P values were signifiq@x0.001).

3.2 Seasonal sensitivity protocol assessment

For climatic sensitivity protocol assessment, 2ddgpand 612 dogs (304 in summer and 308 in
winter), living in the same pens, were assesseda@aweean population of 935 dogs hosted in 398
pens. A subsample of 505 dogs were selected (284nmmer; 251 in winter). The recorded
temperature and humidity during the different assesnts are summarized in Table 6.

In summer 20% (60/304) of dogs showed panting vdsen® dogs showed this behavior in winter
(0/308). Number of animals panting significantlgreased during the summer season compared to
winter season (Wilcoxon, p=0.0001). In winter seasoly 1% (3/308) of dogs showed
shivering/huddling. No dogs showed this behavidhamsummer (0/304). The behaviors of
shivering/huddling were observed too infrequertlypé meaningfully analyzed.

The Beta distribution showed that the observatiolsmns of diarrhea” was statistically significant

in summer season (Summer: percentage of obsersati@n.4%, Cl: 0.15-0.29; Winter: percentage

12
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of observations 7.6%, CI: 0.04-0.13). Although tatistically significant differences were

detected, “Body condition” (Summer: percentagehavvations = 9,2%, CI: 0.06-0.13; Winter:
percentage of observations 12.4%, CI: 0.09-0.10uthing” Summer: percentage of observations
= 0.8%%, CI: 0.002-0.048; Winter: percentage ofenbations 3.2%, CI: 0.01-0.07), “Skin
condition” (Summer: percentage of observations398.Cl: 0.05-0.12; Winter: percentage of
observations 7.3%, CI: 0.04-0.11) and “Lamenessir(®er: percentage of observations = 2.4%,
Cl: 0.01-0.05; Winter: percentage of observatior$4} Cl: 0.02-0.07) seemed to support the
hypothesis of the authors showing results in theeeted direction. The observations of animals
with lameness, coughing and inadequate body comditicreased in the winter season whereas the
skin lesions increased during the summer. “Dogrndieass” (Summer: percentage of observations
=16,7%, Cl: 0.12-0.22; Winter: percentage of obgeons 12.9%, ClI: 0.09-0.17) didn’t show
statistically significance difference between twe aissessments and the result was opposite to the

expected direction.

4. Discussion

SQP was considered an innovative approach to campanimal welfare assessment, particularly
for long-term shelter dogs. Its validity, reliabjliand feasibility were proven with a previous stud
by Barnard et al. (2016). Since the feedback obthfrom its application on field and its
dissemination, a refinement of the protocol aineeahtprove its performance in assessing dogs’
welfare. The modifications made in SQP permitteddvelopment of the second version of the
protocol (SQP2).

The consistent level of agreement obtained betweerassessors evaluating a sample of ten
shelters highlighted that the changes made on SR dffect the tool performance and confirmed
the reliability of measures in the canine welfassessment. Moreover, since the stressors may
differ between seasons, the climatic sensitivitg@he animal-based measures suggested the

potential usefulness of the SQP2 in assessing elsanglogs’ welfare outputs.
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On the basis of the results, some consideratiotisec$5QP2 can be made. In particular, the variable
“Signs of diarrhea”, that in SQP2 is assessedalg@e| instead of individual level, showed
substantial agreement and therefore allowed thesasgent to be simplifietivhen group housed,
recording signs of diarrhea by considering indialdanimals does not allow to gain a proper
estimate because the presence of diarrhea canagtsbeiated to an individual dog. The presence
of liquid manure in group housing pens allows tegdtion of animals with potential clinical
problems (e.g., enteric disorders) and, consequehd# identification of which individual is
affected. This observation allows team member toyaaut clinical examinations and treatment
(Sokolow et al., 2005; Newbury et al., 2010). Tdasmal-based measure was also significantly
sensitive to climatic changes. In this study, thevplence of diarrhea was found to be higher in the
summer; this could depend on the seasonality df@atestinal diseases such as intestinal parasites
(McCarthy and Moore, 2000; Fontanarrosa et al.6200

Although the other animal-based measures which aeaé/zed didn’t show statistically
significance in the seasonal comparison, resulte wensistent with the hypothesis of the authors.
Outbreaks of coughing and lameness may be incrdnseodld temperatures and high humidity. On
the other hand, the favorable environmental comdlitiue to summer conditions can facilitate
ectoparasities’ presence which, in turn, could edbe outbreak of skin problems in animals
(Altizer et al., 2006). To better understand thassaality of clinical conditions in shelter’s dogs,
further investigations are required.

Issues highlighted through the previous applicaéind dissemination of SQP included the
challenges in assessing pen adequacy when botbriadd outdoor areas were present. The lItalian
national framework law 281/1991 on companion angnaald stray dog prevention does not provide
standards for the managing and keeping of dogkehess. Instead, this is defined at regional level
Therefore, generating high variability in shelteadionally. Assessing such different housing
conditions was therefore challenging. This aspexg addressed in SQP2 by modifying the

assessment of the housing adequacy to encompaaiilibheof the shelters to house dogs from
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adverse weather conditions. After this refinemaatdifficulties were reported during the on-field
application of SQP2, as demonstrated by the higél lef agreement.

Moreover, maintenance of body temperature is esddotr positive animal welfare. Therefore,
each dog housed in the shelter must be providddadéquate thermal comfort at all times of year.
Seasonal variation in conditions, such as low ghhemperatures, may increase stress (Miller and
Zawistoski, 2015). The SQP2 allows the assessmemhanges in dog welfare due to these
different seasonal conditions. In particular, theasure “Number of animals panting” was proved
to be sensitive to seasonal changes, increasinggdnot seasons. In contrast, the relevance of the
measure “Number of animals shivering/huddling” remastill unexplored due to the low
prevalence of animals showing these behaviors dutie cold season. Further research should
include a higher number of individuals to be assgss winter season to confirm its relevance in
canine welfare assessment.

Panting as well as shivering and huddling with peates are physiological responses shown by
dogs in order to cope with extreme temperaturescamdbe considered an indication of thermal
discomfort. For this reason, the presence of aminshlowing these behaviors can highlight
inadequate housing and/or management which shoalldobrected accordingly (Rooney et al.,
2009). Although animal age, breed and overall hesiatus can affect an animal’s tolerance of
temperature, generally the range from 20°C (688RX° C (86°F) of environmental temperature is
considered the “thermoneutral zone”. In this rartige dog is able to maintain normal body
temperature without a change in metabolic ratei@dat Research Council, 2006). United States
Department of Agriculture (2013) suggested the amdfacilities’ temperatures must never fall
below 7.2°C (45°F) or rise above 29.5°C (85°F)rfmre than 4 consecutive hours.

The consistent agreement obtained in scoring QB&rg&ors (anxious, relaxed, aggressive,

playful etc.) at pen level confirms that the fiXesd of terms included in SQP2 allows a reliable
assessment of dogs’ emotional experience in aggheivironment (Walker et al., 2016; Arena et

al., 2017).
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To have good welfare, shelter dogs, such as alkdtinated animals, should experience more
positive (e.g., pleasure, happiness) than negédige, fear, pain) emotions (Boissy et al., 2007).
The richness of the qualitative terms used givakeéassessment the power to address dynamic
aspects of welfare including subtle important défeiations, such as between “relaxation” and
“depression” or between positive and negative exaént (“excited” vs. “nervous”). From a whole-
animal welfare perspective, the aim is to captargdr patterns of expression and their context
through a large range of terms. However, it has loeenonstrated that training significantly
improves inter-observer agreement levels ensuratly the interpretation of terms and the use of
the QBA scale (Minero et al., 2015).

“Barking level” obtained a moderate agreement. Ege@ vocalization may be a sign of
frustration, distress or boredom (Rooney et al0920The presence of subjects who vocalize
excessively might also have a detrimental impadherother dogs housed in the pen (Petak, 2013).
Moreover, high noise levels in dog shelters mayeawearing damage and public disturbance
(Beelsey and Mills, 2010). For this reason, asegdsarking level could indicate that acoustic
safety and noise mitigation strategies are requiBegdh strategies may include removing the
subject from the group, controlling visitors’ acs&s the pens’ area or building noise abatement
facilities (Coppola et al., 2006; Scheifele et 2012).

The only measure which showed a low level of agerdrnwas “Active-repetitive behaviors”. In the
scientific community, there is controversy abow tlefinition and the meaning of this behavioral
category. The terms “repetitive behaviors” andreteypies” are often used interchangeably.
Stereotypies are defined as repetitive and unvgtyahaviors without apparent goal or function
(Mason and Latham, 2004). Some studies interppetiteve behaviors in sheltered dogs as
indicators of compromised welfare, which may batel to stress and frustration or to confinement
environments (Hetts et al., 1992; Beerda et ab918eerda et al., 2000). Their presence is usually

observed in association with sub-optimal environtaleconditions (Denham et al., 2014; Mason,
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1991), although this also depends on individuaiaality (Denham et al., 2014; Overall, 2013).
Mason and Latham (2004) underline that repetitiedviors can be an individuals’ strategy to
cope with stress and can be correlated with goaoteotral welfare. The current results from the
measure “Active-repetitive behaviors” highlightées$e problems with interpreting the occurrence
of these behaviors. Improving the accuracy of #fendions used in the protocol could improve the
reliability of this measurement. The reliability thle recording may be influenced by the clarity of
definition of behavioral category or measurementi@fe and Collins, 2014). For each possible
repetitive behavior shown by sheltered dogs itddnd useful to specify, in addition to the
definition of the behaviors, a threshold or theatian of repetition as indicated in other studies:.
example, pacing: dog repeatedly (>3) paces ardung@én in a fixed routine; wall bouncing: dog
repeatedly (>3) jumps up pen wall from side to std#-chasing: dog chases tail (> 3) for reasons
other than discomfort or grooming; chewing barg tepeatedly chews and bites at the wire of the
pen (> 20 sec) (Hetts et al., 1992; Hubrecht et1892; Beerda et al., 1999; Stephen and Ledger,
2005). The complex relationship between animal avelaind repetitive behaviors suggests that
while these behaviors can be used as an indicatisnboptimal welfare, they should never be

used as the only measure of welfare (Mason ancabat2004).

5. Conclusion

The lack of uniformity in regulatory frameworks gehg minimum requirements of shelters has
hindered the development of a specific tool to ssseg welfare in long-term shelters. The SQP
was created responding to this need and its walidgtiability and feasibility were proven (Barnard
et al., 2016). This protocol has been the first tauich can be easily applied by people from
different professions (veterinarians, competentautly, shelter manager, et cetera) and it idesdifi

critical areas requiring intervention.
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The feedback obtained from its dissemination argliegtion necessitated the improvement of the
tool by developing a second version of the protg&a)P2). The changes made in the protocol did
not modify its applicability or the reliability dhe measures included. The good level of agreement
obtained in this study confirmed that SQP2 remainsseful tool for welfare assessment of dogs
housed in long-term shelters with broad areas pliegtion (i.e., rank dogs’ rescue and commercial
or breeding facilities according to the level oflfase they are providing). The SQP2 showed its
potential in detecting the impact of seasonal dimi on animal welfare. Particularly, some
measures included in the SQP2 such as “Presendarofiea” and “Number of animals panting”
showed their sensitivity in assessing changes qwlelfare due to different seasonal conditions.
Further investigations are required to confirm thdility of “Number of animals
shivering/huddling”. Although “Lameness”, “Coughingnd “Skin condition” showed results in the
expected direction but not significantly. These sueas also require further research, for example,

including a larger sample size to explore moreresitely their sensitivity to different seasons.
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Tables

Table 1: SQP2 measures associated with welfare pdiples and criteria. Type of measures

defined in brackets; management based measure (M&§Hurces based measure (RBM); animal

based measures (ABM). Measures were assessed iagcrdifferent three units of assessment:

the shelter (evaluate the shelter as a unit arthekthnimals within); the pen (evaluate the pea as

unit, taking in to account all of the dogs housethie pen); the individual (evaluate each animal as

a unit).
Principle Welfare criteria Welfare measure Sub-measures Unit of
(type) assessment
EX’SR’A)CO”O"“O” Individual
Absence of prolonged hunger Feeding regimen
Feeding (MBM) Type of diet Shelter
Good feeding Special diets
Type of drinkers
. vailability of water
Absence of prolonged thirst Water supply (RBM Ieanlineé/s of water Pen
Safety of drinkers
Type of bedding
Bedding (RBM) At least one bed/dog Pen
Safety of bedding
Comfort around resting Cleanliness of bedding
Safety of pen (RBM)| Sharp edges Pen
Cleanliness of Individual
animals (ABM)
Good housing Thermoregulation | ;. of thermal discomfort. Individual
(ABM)
Thermal comfort Shelter from adverse| \?Vihneolltﬁrag:]om excessive sun
\(Agglt\;])er condition Air circulation Pen
Space allowance
Ease of movement (RBM) Pen
Skin condition Presence of wou'nds; hair o
Absgnce of injuries (ABM) loss areas, swelling areas; Individual
evidence of parasites
Lameness (ABM) Individual
Evidence of pain
(ABM)
Signs of diarrhea Pen
(ABM)
Absence of disease Coughing (ABM)
Good health Euthanasia for clinical
: roblems; behavioral
Mortality (MBM) groblem; Deaths (other than Shelter
euthanasia)
Presence of operating
procedures for post-surgical
Absence of pain induced by Surgeries and contro| monitoring; Shelter
management procedures pain (MBM) Presence of hospital pens
Presence of protocol of
analgesia
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Appropriate
behavior

Social housing

Single housing pens
Pair housing pens

Expression of social behaviors (MBM) Group housing pens6) Shelter
Group housing pens 6)
,(AAbglt)/lr)mal behavior Repetitive and compulsive Pen
behaviors
Expression of other behaviors -
P Barking (ABM) Pen
Exercise (MBM) @(acalrkci:rl]sge;?lggtsioor areas | ghelter
Reaction to human Individual
(ABM)
Good human-animl personnel for aciiites
relationship Training and \F/)vith dogs, and Shelter
rehabilitation (MBM) specialized personnel in
behavioral rehabilitation
Positive emotional state Emotional state QBA Pen

(ABM)
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Table 2: Refinements of SQP performed to develop ehSQP2

Variable SQP SQP2

Nasal discharge At individual level Eliminated
Dyspnea At individual level Eliminated
Morbidity At shelter level Eliminated
Signs of diarrhea At individual level At pen level
Coughing At individual level At pen level
Evidence of pain At individual level At pen level
Barking level At shelter level At pen level

Emotional state

At shelter level

At pen level. The adjectivest kigas
also refined

Number of dogs entered in shelter | - Added
Number of adopted dogs - Added
Number of dogs returned to owner | - Added
Number of dogs returned after - Added
adoption

Presence of qualified personnel for | - Added
dog training

Presence of qualified personnel for | - Added

behavioral rehabilitation

Thermal comfort (good housing)

Indoor/outdoor area

Shelter from adverse weather
conditions” (sun, wind, rain)

Defensive and offensive aggression

Considered as two separate

categories

Considered as a unique category

Table 3: Sample sizeThe sampling includes only dogs over 6 months agetlaat have been in

shelter for 2 months.

Total number of housed dogs Number of dogs to asses
Up to 29 All dogs
30-59 30
60-89 40
90-139 50
140 over 60
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Table 4: Scoring system of quantitative and qualitave variables.

Quantitative oL .
variables Type Score Qualitative variables Type Score
Aggressive Ccv \nlq'?‘ns from 0 to 125 Active-repetitive behaviours Catv |Y-N
Alert CcVv Xﬁns from 0 to 125 Adequacy of pen area Catv |Y-N
Anxious CcVv ¥1¢ns from 0 to 125 Age classes Catv |Y-N
Barking level Ccv ¥1¢ns from 0 to 125 Air circulation Catv |Y-N
Adequate
Comfortable Ccv VAS from 0 to 125 Body Condition CatVv | Too thin
mm
Too fat
Curious Ccv \n/ﬁns from 0 to 125 Clean water Catv |Y-N
Ccv VAS from 0 to 125 | Cleanliness Catv |Y-N
Depressed -
Ccv mm Coughing Catv |Y-N
Dry/clean bedding Catv |Y-N
Excited cv Xﬁns from 0 to 125
Evidence of pain Catv |Y-N
Sociable
Only fear
Fearful Ccv ¥1¢ns from 0 to 125 Fear/aggression test Catv | Offensive/
defensive
aggression
Hesitant cv \nlq'?‘ns from 0 to 125 Lameness Catv |Y-N
Playful Ccv \nlq'?‘ns from 0 to 125 One bedding/dog Catv |Y-N
Relaxed Ccv \nlq'?‘ns from 0 to 125 Safe bedding Catv |Y-N
Nervous Ccv \nlq'?‘ns from 0 to 125 Sharp edges Catv |Y-N
Sociable cv VAS from 0 to 125 Shelt_e_r from adver_se we_ather CatV | Y-N
mm conditions (sun, wind, rain)
glg‘ingber of animals 3 DV Ordinal number Signs of diarrhoea Catv |Y-N
glg‘ingber of animals DV Ordinal number Skin condition Catv |Y-N
Number of animals . :
shivering/huddling DV Ordinal number Type of bedding Catv |Y-N
Number of animal DV Ordinal number Type of drinkers Catv |Y-N

painting

CV: continue variable; DV: discrete variable; Catdtagorical variable; VAS: visual analogue scaleyes-no
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Table 5: Inter-observer agreement

Pearson’ Cohen’s
correlation Kappa
Quantitative variables Cor.P Qualitative variables K

Aggressive 0,72*| Active-repetitive behaviours 0,30*
Alert 0,60*| Adequacy of pen area 0,85*
Anxious 0,60*| Age classes 0,89*
Barking level 0,61*| Body Condition 0,83*
Comfortable 0,74*| Clean water 0,66*
Curious 0,74*| Cleanliness 0,70*
Depressed 0,51*| Dry/clean bedding 0,60*
Excited 0,65*| Fear/aggression test 0,83*
Fearful 0,83*| Lameness 0,82*
Hesitant 0,60*| One bedding/dog 0,65*
Playful 0,70*| Safe bedding 0,64*
Relaxed 0,74*| Sharp edges 0,72*
Nervous 0,67*| Shelter from rain 0,89*
Sociable 0,84*| Shelter from strong wind 0,88*
Number of animals > 20Kg 0,91*| Signs of diarrhoea 0,77*
Number of animals 20Kg 0,92*| Skin condition 0,84*
Number of animals
shivering/huddling 1* | Type of bedding 0,77*

Type of drinkers 1*

*z-score, P < 0.001. Level of agreement in accardinLandis and Kock (1977): 0.00, less than chance

agreement; 0.01-0.20 slight agreement; 0.21-0.4@dmeement; 0.41-0.60 moderate agreement; 0&1-0.

substantial agreement; 0.81-0.99 almost perfeetemgent; 1 perfect agreement.

Table 6: Temperature recorded during the assessment

Shel : Winter Summer

elter region Temperature | Humidity Temperature | Humidity
Abruzzi* 9°C 74% 24°C 61%
Marche 9°C 76% 27°C 42%
Molise 10°C 70% 28°C 50%

*For Abruzzi the average of winter and summer teatpees and humidity were calculated over the three

shelters’ assessments.
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Highlights

« Werefined the validation of dog welfare assessment protocol Shelter Quality (SQP)
*  We assessed the Reiability of SQP measures through inter-observer agreement

»  Weassessed the Sensitivity of SQP animal-based measures to climatic changes

» Diarrhea and panting were sensible measuresin ng welfare between seasons

* Level of agreement on lameness, body condition, skin condition was high



