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Abstract

The confined environment of the dog shelter, particularly over extensive time-periods can impact severely on welfare. Surveillance and
assessment are therefore essential components of the welfare protocol. The aim of this study was to generate a descriptive analysis
of a sample of Italian long-term shelters and identify potential hazards regarding the welfare of shelter dogs. This was achieved
through application of the Shelter Quality Protocol (SQP) to link income/outcome variables and the inclusion of sixty-four long-term
shelters in Italy. Descriptive and logistic regression analyses were conducted. Key findings showed feeding regime, type of diet and
access to outdoor area to be significantly associated with inadequate body condition score (BCS). The probability of observing skin
lesions was shown to be influenced by bedding inadequacy and bedding type. Limiting beds to one per dog and utilising clean bedding
materials was significantly associated with a reduced probability of observing dirty/wet dogs. Protection from adverse weather condi-
tions and inadequate bedding were significantly associated with the manifestation of polypnea. Non-existent dog training facilities,
outdoor access or leash walking were all found to significantly increase the likelihood of fearful or aggressive attitudes to people.
Outdoor access also, in conjunction with feeding regime, was associated with the presence of diarrhoea. The SQP proved useful in
identifying welfare hazards, both as regards shelter environment and shelter management. Identification of these hazards creates the
opportunity for interventions to be applied, minimising the risks and improving the welfare of long-term shelter dogs.
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Introduction
Many thousands of stray and abandoned dogs are held
around the world in rescue shelters (Bollen & Horowitz
2008), for a variety of reasons and in either temporary or
permanent confinement (Taylor & Mills 2007). 
Animal shelters should have the common goal of providing
a safe and comfortable environment for homeless animals,
while attempting to either re-home them or reunite them
with their owners.
In Italy, as is the case in several other countries (eg
Germany and Greece) or regions (eg the Catalan region of
Spain), laws are in place forbidding the euthanasia of
animals solely because they are without an owner. In such
places shelters, thus, operate a no-kill policy (Dalla Villa
et al 2013) which can result in dogs spending the
remainder of their lives in shelters (Cannas et al 2014). In
such circumstances, shelters must ensure adequate
housing and management to meet the animals’ ethological
needs, guaranteeing both the highest quality of life in the
case of long-term confinement, or adequate preparation to
allow successful adoptions (Miller & Zawistowski 2015).

Generally speaking, confined shelter conditions, espe-
cially long term, may impact severely on the welfare of
dogs (Hewson et al 2007). 
Several factors influence the welfare of shelter dogs
(Kiddie & Collins 2014, 2015; Cozzi et al 2016),
including time spent (Wells et al 2002) and the human-
animal interaction (Coppola et al 2006; Normando et al
2009). The main challenges include an unfamiliar housing
environment, an altered daily routine, changes in feeding
regime, unfamiliar sights, sounds and smells, social depri-
vation, presence of unfamiliar animals and humans, the
absence of an attachment figure and the absence of envi-
ronmental enrichment (Wells 2004; Taylor & Mills 2007).
These factors can be considered stressors and animals will
often seek to return to homeostasis through both physio-
logical and behavioural responses. 
When adaptation is impossible, the animals’ health and
welfare run the risk of being compromised (Broom 2007).
Individual animals respond to stressors in different ways.
Many factors act to influence animals’ responses to
stressors: species, age, previous experiences, health, and
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physiological status. For example, one animal may
perceive a challenge/stressor as an insult to welfare while
the same challenge/stressor would not be an issue for
another animal, of the same species and in the same
context (Broom 2001). It is therefore crucial to carry out
surveillance and assessment of animal welfare for each
individual dog instead of groups of dogs. 
Increasingly, the scientific community is keen to provide
reliable, easy-to-apply tools to assess the welfare and
coping ability of dogs in confined shelter environments
(Haverbeke et al 2015; Barnard et al 2016).
Istituto Zooprofilattico Sperimentale dell’Abruzzo e del
Molise developed a protocol for the assessment of long-
term shelter dogs, the Shelter Quality Protocol (SQP)
(Barnard et al 2016). The SQP was designed following the
criteria of reliability, validity and feasibility (Taylor & Mills
2007) in assessing the overall welfare level of shelter dogs.
It is a protocol conducted via direct observation of the
animal’s response to its environment and identifies
important aspects of the shelter environment and shelter
management to assess welfare hazards (Barnard et al 2016).
It was inspired by the approach of the Welfare Quality®

consortium (Blokhuis et al 2010) who based their multi-
functional approach protocols (Welfare Quality® 2009)
on farm animals with measures applying to four welfare
principles: ‘Good feeding’, ‘Good housing’, ‘Good
health’ and ‘Appropriate behaviour.’ Each principle is
composed of different welfare criteria (Botreau et al
2009) which, in turn, include different welfare measures
(Welfare Quality® 2009). Since welfare is the outcome of
multifactorial effects, multiple variables need to be
considered when applying the SQP (Barnard et al 2016).
For example, the criterion ‘Absence of prolonged hunger’
is composed of the welfare measures: ‘Body condition’
and ‘Feeding.’ The last measure includes ‘Type of diet’,
‘Presence of special diets’ and ‘Feeding regime.’ Three
different types of measures were included: management-
based measures (MBMs), resource-based measures
(RBMs) and animal-based measures (ABMs).
The use of ABMs (or outcomes) is weighted more heavily
to estimate the actual welfare status of the animals in terms
of their behaviour, health or physical condition. Such
measures have inherent advantages over MBM measures
and RBMs (or income factors); whilst these are more
objective and repeatable, they only indicate a risk of welfare
problems rather than provide an actual measure of welfare
(Rousing et al 2000). Nevertheless, some RBMs and MBMs
were maintained because they provide valuable information
which complements the ABMs. Identifying a link between
incomes and outcomes can provide objective, scientific
evidence of the predictive capacity of specific welfare
measures, by delivering a cross-sectional epidemiological
approach. Moreover, the interaction between incomes and
outcomes allows exploration of a welfare hazard analysis
(European Food Safety Authority [EFSA] 2012).
The SQP provides three different assessment levels:
measures taken at shelter level — all MBMs; and measures
taken at pen level — both RBMs and ABMs which were
assessed observing a random sample of pens and all animals
confined therein. Special attention was focused on the
measures taken at the individual level, all ABMs, assessed
through observation of a sub-sample of dogs housed in the
pre-selected sample of pens. These shed light on the expres-
sion of individual dogs’ responses to shelter challenges. 
Although the protocol has proven to be valid, reliable and
practical (Barnard et al 2016), a number of modifications
were deemed necessary for improvement when feedback
from training courses, seminars and conferences was
considered, following its on-field application. 
During an earlier study, the first version of the SQP was
revised and a number of modifications generated.
Moreover, its reliability was confirmed through an inter-
observer agreement between two different assessors evalu-
ating a sample of ten long-term dogs’ shelters. This
agreement was evaluated using the Cohen’s Kappa and a
general good agreement was achieved by the two assessors,
ranging from substantial (0.61–0.80) to almost perfect
(0.81–0.99): body condition k = 0.83; lameness k = 0.82;
skin condition k = 0.84; shelter from wind k = 0.93; safety
of bedding k = 0.64 (Berteselli et al 2019). 
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Table 1   Number of shelters selected per each Italian
region and regions’ geographical areas.

Italian region Geographical area Selected shelters (n)

Abruzzi Centre 5

Apulia South 6

Basilicata South 1

Calabria South 3

Campania South 6

Emilia-Romagna North 7

Friuli-Venezia-Giulia North 1

Lazio Centre 5

Liguria North 3

Lombardy North 6

Marche Centre 3

Molise South 1

Piedmont North 6

Sardinia South 0

Sicily South 2

Tuscany Centre 4

Trentino-Alto-Adige North 1

Umbria Centre 2

Val d’Aosta North 0

Veneto North 2

Total 64
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The refined version of SQP was used for the present study
which aimed to apply this latest version of the SQP in a
representative sample of 64 Italian shelters. A descriptive
analysis of the assessment results from shelters allowed
exploration of the variation of measures across the shelters.
Additionally, we analysed the hazard characterisation for
the welfare of long-term sheltered dogs, ie the relationship
between incomes and outcomes. 

Materials and methods 

Shelter selection, sample size and operative procedures
for animal welfare assessment
A convenience sample of 64 Italian shelters were assessed
using the SQP. Shelters were selected from 18 of Italy’s 20
regions. The number of shelters studied per region was deter-
mined by the overall number of shelters per region (Table 1).
This information was provided by the Italian Ministry of Health
(http://www.salute.gov.it/portale/temi/p2_6.jsp?lingua=italiano
&id=3093&area=cani&menu=abbandono). No shelters were
assessed in Valle d’Aosta as a result of the low numbers of
facilities in this region (one shelter) or Sardinia because of
logistical constraints (distance). 
All dog shelter managers were contacted by telephone by
one investigator. Shelter selection was determined via the
following inclusion criteria: (i) the facility was a long-term
rescue centre containing at least 30 long-term residents at
the time of contact; and (ii) availability to participate in the
study. The assessments were carried out between January
and September 2016 and the assessor was a veterinarian
with specialisation in applied ethology and animal welfare
as well as experience in applying the SQP.
Prior to conducting the SQP assessment, the study aims and
practical procedures were communicated to the shelter
manager and the number of dogs held at the facility noted.
Hospitalised dogs were not included in the assessment and
not considered in calculations of sample size.
Three levels of assessment (shelter, pen, individual) were
carried out and a sample of pens and dogs selected for
each level.
The sample size of dogs to be assessed at individual level,
within each shelter, varied according to the numbers per
shelter (see Table 2). Dogs were only included in the study
if they were: (i) over six months of age; and (ii) resident in
the shelter for two months or more. A maximum of three
dogs per pen were randomly selected. The number of pens
included in the sample was determined by the overall
number of dogs in the shelter and pen type (single, pair or
multiple housing pens). Pens selection reflected the
different facilities in the shelter.
Firstly, MBMs were recorded at the shelter level (eg shelter
demographics, feeding, dog exercise routine etc). Secondly,
to conduct the SQP at pen level, the assessor stood in front
of the pen, 2 m from the fence with no animal interaction
(unless required by the protocol). The assessor then
recorded the measures at pen level in the following order: (i)
RBMs; and (ii) ABMs. Examples of RBMs are: space

allowance, bedding adequacy (presence of bedding, number
per dog, cleanliness and safety) and presence of sharp edges
or dangerous protuberances within the pen/along the fence.
Examples of ABMs recorded at pen level include the
presence of dogs coughing and diarrhoea within the pen.
Diarrhoea is determined by the presence of liquid/mild
faeces and/or dogs observed with faeces on the fur/perineal
area. Thirdly, the individual ABMs were recorded (eg dog
cleanliness and BCS). Among the ABMs, a short behav-
ioural test was carried out to assess the dogs’ reaction to
unfamiliar people. The test was divided into two parts in
order to record dogs’ reactions. In the first step, the assessor
approached the outer barrier, standing at the front and
paying no attention to the dog for 30 s. In the second, the
assessor crouched and spoke gently to the dog for 30 s. 
Behaviour towards other dogs is not assessed in this
protocol since the presence of an unknown observer could
influence the behavioural assessment of kennelled
working dogs (Gaines et al 2007). The behaviour of dogs
towards their pen-mates and subsequent evaluation, may
be influenced by feelings of happiness, curiosity, frustra-
tion, fear or aggressivity brought on by the presence of the
unknown person. For this reason, the behaviour of shelter
dogs toward conspecifics has previously been assessed
using shelter employees familiar with their dogs (Goold &
Newberry 2017). Dog behaviour towards conspecifics
could be evaluated specifically (Valsecchi et al 2011), but
the tests are beyond our methodology and study remit.
Finally, once the reaction to unfamiliar people had been
assessed, the assessor recorded dogs’ emotional state, pen-
by-pen, via an Emotional State Profile sheet. The assess-
ment was over when the last pen had been assessed. 
Table 3 summarises the protocol structure, the different
measures and the level of assessment. For more detailed
procedures, see Shelter Quality Protocol (De Massis 2017).

Statistical analysis
A descriptive analysis was designated to explore the variation
of measures across shelters. Prevalence of ABMs, mean
percentages and ranges of RBMs and MBMs were calculated. 
An exploratory univariate analysis was performed to evaluate
the association between income/outcome variables (MBMs
and RBMs with ABMs) and between individual ABMs (ie
lameness with BCS and age). This was included in logistic
regression models (by setting a liberal P-value ≤ 0.5). 
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Table 2   Number of dogs to be included in the sample size
in relation to the number of dogs housed in the shelters.

Total number of housed dogs Number of animals to assess

30–59 30

60–89 40

90–139 50

140+ 60
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Logistic regression was performed for all measures with a
significant χ2 test result for relatedness, in addition to those
income-outcome associations which are of note and previ-
ously been explored in the literature (Hewson et al 2007;
Kiddie & Collins 2015; Miller & Zawistowski 2015;
Barnard et al 2016).
Nine outcome measures (ABMs) were therefore included
in this analysis as dependent variables; the measures of
BCS and reaction toward people were divided and
analysed as separate variables (too thin and too heavy
BCS and fearful and aggressive reaction).

Since logistic regression analyses require dichotomous
variables, the scorings were coded as: coat cleanliness (0-
clean/1-dirty/wet), skin condition (1-presence/0-absence of skin
issues), body condition too heavy (1-Y/0-N), body condition
too thin (1-Y/0-N), signs of diarrhoea (1-Y/0-N), lameness (1-
Y/0-N), presence of repetitive-compulsive behaviours (1-Y/0-
N), signs of panting (1-Y/0-N) and shivering (1-Y/0-N),
aggressive reaction toward humans (1-Y/0-N) and fearful
reaction toward humans (1-Y/0-N). Each was associated with
multiple income factors as independent variables (RBMs and
MBMs). Statistical analyses were carried out using R V.2.15.3.

© 2019 Universities Federation for Animal Welfare

Table 3   Shelter Quality Protocol measures associated with welfare principles and criteria.

Type of measures defined in brackets: management-based measure (MBM); resources-based measure (RBM); animal-based measures
(ABM). Measures were assessed according to three differing levels of assessment: the shelter (evaluate the shelter as a unit and all
the animals within); the pen (evaluate the pen as a unit, taking into account all the dogs housed in the pen); the individual (evaluate
each animal as a unit).

Principle Welfare criteria Welfare measure (type) Level of assessment

Good feeding Absence of prolonged hunger Body condition score (ABM) Individual 

ShelterFeeding (MBM)

Absence of prolonged thirst Water supply (RBM) Pen

Good housing Comfort around resting Bedding (RBM) Pen

Sharp edges (RBM) Pen

Cleanliness of animals (ABM) Individual

Thermal comfort Thermoregulation (ABM) Pen

Shelter from adverse weather conditions (RBM) Pen

Ease of movement Space allowance (RBM) Pen

Good health Absence of injuries Skin condition (ABM) Individual

Lameness Individual

Absence of disease Evidence of pain (ABM) Pen

Signs of diarrhoea (ABM) Pen

Coughing (ABM) Pen

Mortality (MBM) Shelter

Absence of pain induced by management procedures Surgeries and control pain (MBM) Shelter

Appropriate
behaviour

Expression of social behaviours Social housing (MBM) Shelter

Expression of other behaviours Abnormal behaviour (ABM) Pen

Barking (ABM) Pen

Exercise (MBM) Shelter

Good human-animal relationship Reaction to human (ABM) Individual

Training and rehabilitation (MBM) Shelter

Positive emotional state Emotional state (ABM) Pen
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Results

Descriptive analysis

At shelter level

Sixty-four shelters participated voluntarily in this study. The
shelters were managed by animal protection associations
(n = 38), municipalities (n = 14) and private managers
(n = 12). The total number of dogs in the study shelters
(n = 64) was 11,409 (mean 178 dogs per shelter, min 22,
max 980), housed in 4,316 different pens (mean 69 pens per
shelter, min 12, max 378). Pen types included: 31% single-
housing pens (total 1,352, mean 22, min 0, max 113), 32%
paired pens (total 1,385, mean 22, min 0, max 164), 24%
multiple ≤ 5 (total 1,057, mean 17, min 0, max 224), and
12% multiple > 5 (total 522, mean 8, min 0, max 162). 
The number of dogs entering and departing the shelter, as
registered by the manager, during the previous year (2015)
is shown in Table 4.
Shelter mortality rates, due to natural deaths or euthanasia
(both for health problems in the case of seriously ill or
incurable dogs and behavioural problems, proven dangerous
dogs; Italian Law 281 1991), are reported in Table 5.
Dogs had access to outdoor fenced areas: daily in 73.5% of shelters,
weekly in 10.9% of them and no/irregular access in 15.6%.
All shelter dogs were walked on a leash: daily in 26.5% of
the shelters, weekly in 25% of them and not at all/irregu-
larly in 48.5% of shelters.

Dog trainers were present in 63.5% of shelters and 46%
had at least one behavioural rehabilitation specialist for
problematic dogs.
Reported data on the MBM feeding can be seen in Table 6.
In relation to the measure ‘surgeries and control of pain’,
81.2% of shelters had hospital pens. The percentage of
shelters with standardised operating procedures for post-
surgical monitoring and protocols of analgesia were, respec-
tively, 90.6 and 84.4%.
At pen level

For this study, a total of 1,482 pens were assessed (mean 23,
min 8, max 48 pens assessed per shelter).
Table 7 reports data on the adequacy of the RBMs recorded at
pen level in terms of space allowance, presence of sharp edges,
bedding, drinkers and shelter from adverse weather conditions.
ABM measures were also assessed at pen level (see
Table 3). In 3.5% of the pens, dogs expressed active repeti-
tive behaviours and other compulsive behaviours. Signs of
diarrhoea were observed in 5.4% of the assessed pens. The
prevalence of pens with at least one dog showing coughing
and evidence of pain was 1.1 and 2.6%, respectively.
Panting and shivering/huddling were observed, respec-
tively, in 7.4 and 0.2% of dogs housed in the assessed pens
and in 10.8 and 0.6% of pens. 
At individual level

For the purposes of the present study, a total number of
2,864 dogs were assessed individually.

Animal Welfare 2019, 28: 353-363
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Table 4   Number of dogs’ entries (first entry and return after adoptions) and exits (adoptions and returns to owners),
their prevalence, ranges and percentage of unavailable data for 2015. 

The percentage of dogs returned to shelters after an adoption was formulated using the number of adopted dogs, however the percentage
is possibly under- or over-estimated because not all the shelters provided the required information. The % of adoptions was calculated using
the total number of incomes. It was not possible to calculate the % of dogs returned to the owner using the number of admissions because
of the great gap between the number of respondents.

Factor Percentage of shelters
with unavailable data

Dogs (n; %) Mean dogs
per shelter

Number of dogs
(range)

Income 7.8% (5 shelters) 9,096 154 0–567

Return to owners 51.5% (33 shelters) 2,463 79 0–425

Adoptions 7.8% (5 shelters) 5,019 (55% of incomes) 85 5–240

Return to the shelter after adoption 12.5% (8 shelters) 187 (3.7% of adopted dogs) 3 0–26

Table 5   Number, mean number, range and prevalence of natural deaths and euthanasia (both for clinical and behavioural
problems) in relation to the shelter population in 2015 and percentage of unavailable data for the same year.

Factor Percentage of shelters
with unavailable data

Dogs (n; %) Mean dogs
per shelter

Number of dogs
(range)

Shelter population 3% (2 shelters) 10,602 171 21–950

Euthanasia for health reasons 3% (2 shelters) 276 (2.6%) 4 0–45

Euthanasia for behavioural reasons 1.5% (1 shelter) 8 (0.08%) 0.1 0–5

Natural deaths 3% (2 shelters) 742 (7%) 12 0–116
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Among these, the prevalence of adults (from 3 to 6 years)
was 53.8%, young dogs (up to 3 years) 10.6% and geriatric
(greater than or equal to 7 years of age) 35.6%.
Most dogs presented an adequate body condition (91%),
the remainder were either too thin (4.2%) or too fat
(4.8%). Regarding animal cleanliness, 83.1% were deter-
mined to be dry/clean. 
The prevalence of observed dogs with lesions was 7.7%.
Among these, 50% showed wounds, 26.3% alopecia, 17.9%

swelling and 5.8% multiple skin lesions. The prevalence of
dogs with ectoparasites was 1.7%. The prevalence of dogs
with lameness was 4%. After carrying out a brief test to
assess the reaction toward humans, the 66.2% of dogs
showing a sociable reaction or no signs of fear or aggression
were recorded. The remainder consisted of dogs showing
fear (23.2%) and aggression (10.6%), both offensive and
defensive aggression. 

Statistical analysis and welfare hazard identification 
The logistic regression analysis highlighted the relationship
between various welfare outcomes (ABMs set as dependent
variables) and a series of predictors (RBMs and MBMs set
as independent variables). Relationships between the ABMs
was also investigated (eg BCS and lameness). This analysis
was performed for those measures that showed a
significantly related result for the χ2 test and for various
other associations which revealed no statistical significance
in order to check previously published results (Hewson et al
2007; Kiddie & Collins 2015; Miller & Zawistowski 2015;
Barnard et al 2016).
Inadequate bedding materials and shelter from adverse
weather conditions were both predictors for the presence of
animals panting (P < 0.001).
The likelihood of recording signs of diarrhoea increased when
dogs were fed once per day (P < 0.01) or ad libitum (P < 0.05).
Also, no/irregular exercise in an outdoor fenced area was a
predictor of a high incidence of diarrhoea (P < 0.05).
No association between RBMs and MBMs with active
repetitive behaviours emerged.
When analysing the BCS of animals, results showed there to
be a significantly greater probability of observing a dog
with too thin a body condition when dogs were only given
access to an external fenced area weekly (P < 0.001) and a
statistical tendency when dogs were not lead-walked or
walked irregularly by shelter personnel (P = 0.05). Diet type
can also be considered a predictor of too thin a BCS, espe-
cially when animals were fed a canned/wet diet (P < 0.001)
and mixed food (P < 0.05). Feeding cooked food was asso-
ciated with a high probability of observing dogs with too
heavy a BCS (P < 0.0001). Ad libitum feeding was posi-
tively correlated with too heavy a BCS (P < 0.05) whereas
there was a low probability of observing too heavy a BCS
when feeding took place once a day (P < 0.01). 
Too thin a BCS was related to a high incidence of
lameness (P < 0.0001). 
When analysing the presence of lameness, geriatric age
class was found to be a predictive variable (P < 0.0001).
Quality and type of bedding were predictors of skin condition. In
particular, there was a greater probability of observing dogs with
poor skin condition (P < 0.01) when bedding was inadequate,
whereas there was a lower probability when a basket was provided
as opposed to other types of bedding material (P < 0.01).
The analysis of dog cleanliness showed there to be a signif-
icant probability of finding dogs with a dirty/wet coat when
insufficient bedding was present per dog (P < 0.05) and
when bedding was dirty/wet (P < 0.0001).
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Table 6   Prevalence of shelter in relation to diet type,
presence of special diets and feeding regimen.

Mean (% of shelters)

Type of diet Dry pelleted 53.2

Wet/canned 43.8

Cooked 1.5

Mixed food 1.5

Presence of special
diet

For puppies 90.6

For hospitalised 76.5

For geriatric 67.2

Feeding regimen Once a day 56.2

Twice a day 26.6

Ad libitum 17.2

Table 7   Mean prevalence and ranges of recorded
resource-based measures at pen level.

Mean (% pens) Range (%)

Adequate space allowance 89.5 5.1–100

Presence of sharp edges 15 0–100

Adequate bedding 72.4 0–100

Safe bedding 82.9 8.3–100

Presence of at least one bed per
dog

81.5 0–100

Clean/dry bedding 88 3.4–100

Adequate drinkers 95.5 58.2–100

Working drinkers 99 83.7–100

Safe drinkers 98.8 87.4–100

Clean water 96.9 30–100

Adequate shelter from adverse
weather conditions

89.5 68–100

Shelter from excessive exposure
to the sun

96.3 0–100

Shelter from strong wind 97.3 60–100

Shelter from rain 92.6 0–100

Air circulation 99.7 94.7–100
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Level of exercise was a predictor for abnormal reaction
toward humans: when dogs were denied access to outdoor
fenced areas or afforded access only sporadically, there
was a greater probability of observing aggressive
responses (P < 0.01). Absence of personnel for dog
training was also related to the presence of fearful
reactions (P < 0.01). The presence of young dogs signifi-
cantly decreased the probability of observing various
forms of aggression toward humans (P < 0.01).
Regression coefficients and P-values from the regression models
are reported in Table 8 (see supplementary material to papers
published in Animal Welfare: https://www.ufaw.org.uk/the-ufaw-
journal/supplementary-material).

Discussion
To our knowledge, this is the first prevalence study of data
collected from long-term, Italian shelters and dog welfare
involving a large number of facilities and animals
throughout the country. 
Our findings suggest that, generally speaking, welfare in the
tested shelters was sub-optimal. This is of significance
since, in Italy, shelters host large numbers of dogs. There is,
therefore, a need to address ways in which welfare might be
improved when financial resources are stretched to the
extent that only allows for very basic animal husbandry. 
On average, this study found the rate of adoption to be
lower than the rate of entry to shelters. Additionally, a large
number of facilities here were unable to provide data on
entry and exit rates of dogs. This should be considered a red
flag since the principal aim of shelters should be to achieve
a high number of successful adoptions.
The consensus is that exercise and walking are crucial for
the health and welfare of dogs and is of particular impor-
tance to shelter dogs (Bauman et al 2001; Kiddie & Collins
2015) since they may suffer social as well as sensory depri-
vation (Morgan & Tromborg 2007; Taylor & Mills 2007).
However, only 26% of the shelters assessed had a daily dog-
walking routine and 75% allowed their dogs to spend time
in an outdoor fenced area each day. Activity with dogs, such
as walking on a leash, is also important for human-dog
interaction; it may increase the quality of life for shelter
dogs, and increase the probability of adoption (Braun 2011;
Menor-Campos et al 2011). Social enrichment is beneficial
in helping dogs cope with the shelter environment
(Valsecchi et al 2007; Kiddie & Collins 2015) and this is
supported by our findings here, which showed absent or
irregular exercise in outdoor fenced areas to be associated
with greater prevalence of aggressive dogs. Our results are
in accordance with those of other studies which showed a
relationship between increased dog age and greater risk of
aggression (Bennett & Rohlf 2007; Casey et al 2014).
Aggressive dogs show a lower probability of being adopted
and a greater probability of returning to the shelter due to
failed adoption (Mondelli et al 2004; Shore 2005; Gates
et al 2018). However, since aggressive dogs have a greater
likelihood of spending many years in the shelter, perhaps
even their entire life, this high incidence of aggressiveness

among adult or geriatric dogs may be related to this factor
and not be an issue of dog age per se. 
We found a correlation between absence of outdoor exercise
in a fenced area and diarrhoea which, since stress has an
association with diarrhoea (Simpson 1998; Bybee et al
2011; Kelley et al 2012), may provide an indication of
elevated stress levels in these dogs. 
Dogs are highly social and isolation is one of the most
important stressors in the shelter environment (Miller &
Zawistowski 2015). A number of studies have suggested
that pair and group housing can improve animal welfare
since it encourages social, locomotor and exploratory
behaviours through a more stimulating environment
(Mertens & Ushelm 1996; Petak 2013; Grigg et al 2017).
Nevertheless, this study found that housing of dogs in single
pens was common among Italian facilities. In a shelter,
isolation is only recommended as a solution for clinical or
behavioural issues (eg to prevent the transmission of infec-
tious diseases or aggressive events between pen-mates).
Fifty-six percent of the shelters operated a ‘once a day’ and
17.2% operated an ‘ad libitum’ feeding regime. Both
regimes are sub-optimal for the health and welfare of dogs.
Bland and colleagues (2009) found that obese household
dogs tended to be more often fed both ‘once daily’ and
‘ad libitum’, while Robertson (2003) and Barnard et al
(2016) found a relationship between obesity and ‘once a
day’ feeding. Results, here, from the logistic regression
support these findings. Moreover, both these feeding
regimes were related to the presence of diarrhoea. This
finding warrants further investigation.
Mixed, canned and cooked food appears to be associated
with above or below average bodyweight. Stavisky et al
(2011) showed a cooked diet to be significantly associated
with a greater risk of diarrhoea, although this was not a
finding of the present study. Here, a cooked diet was linked
with too heavy a BCS in shelter dogs, which may be a result
of an imbalanced diet. Dry pellets seem to improve dogs’
quality of life as they cover nutritional needs better than
other diets (Kiddie & Collins 2015).
In our study, 69% of pens contained pairs or groups of dogs.
When coupled with ‘ad libitum’ feeding, this can lead to
conflict and feed monopolisation, which can generate high
levels of stress (Miller & Zawistowski 2015).
Lameness was associated with an inadequate BCS. Obesity
is a risk factor for the outbreak of lameness, in particular for
osteoarthritis, in dogs. Although the relationship between
obesity and osteoarthritis in dogs is unclear (Marshall et al
2010), excessive bodyweight may cause additional mechan-
ical stress on joints, thus promoting their degeneration and
resulting in osteoarthritis (Kealy et al 1997). On the other
hand, too thin a BCS, may result in loss of muscle mass and
lameness-induced activity reduction. 
Regarding shelter facilities, certain deficiencies were high-
lighted. For example, 20% of shelters had no hospital pens
which are fundamental for the biosecurity and welfare of
injured/sick dogs (Miller & Zawistowski 2015). 
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At the pen level, structural resources were also inadequate.
However, in contrast to previous findings (Barnard et al
2016), no relationship was found between inadequate
provision of space and welfare parameters. Nonetheless,
space adequacy is an important parameter to consider in
legislative frameworks for shelters, as adequate space
allowance promotes generalised activity and species-typical
behaviours, such as exploratory behaviours (Hetts et al
1992; Hubrecht et al 1992; Normando et al 2014).
Twenty-eight percent of the shelters in our study had inadequate
bedding which is a risk factor for the presence of polypnea, skin
conditions (presence of lesions with adequacy and type of
bedding) and dog cleanliness (dirty/wet coat with number of
bedding and bedding cleanliness). In addition to being a health
concern, dogs with dirty and wet coats may be unattractive to
adopters, resulting in increased periods of stay for shelter dogs
(Cannas et al 2014; Barnard et al 2016). Since sheltered dogs
spend much of their time resting or sleeping in the pen, bedding
type and quality should always be taken into consideration in
relation to their welfare (Normando et al 2014). Our study
suggests that baskets are the best bedding type, as they are asso-
ciated with a low prevalence of skin lesions. Kennels for
sleeping have been provided to improve dog pens (Hubrecht
et al 1992; Berteselli et al 2019), and these may also make the
dog feel more secure and be used for play. Polyethylene
bedding may increase dog welfare as it is durable, waterproof,
easy to clean, warm and comfortable (Eisele 2001). 
The presence of polypnea was also related to pen installa-
tions which did not provide adequate shelter from adverse
weather. Maintaining an acceptable body temperature is
essential for animal welfare and shelters must ensure all
their dogs are provided with adequate thermal comfort
throughout the year. Extreme shelter weather conditions,
such as low or high temperature, can result in increased
stress hormones (Miller & Zawistoski 2015).
Behavioural measures have been used to assess welfare of
shelter dogs (Wells et al 2002; Dalla Villa et al 2013; Kiddie
& Collins 2014). The shelter environment tends to generate
or exacerbate behavioural problems, such as fear, hyperac-
tivity, excessive barking, aggression and repetitive behav-
iours (Wells & Heppert 2000; Diesel et al 2008). 
In our study, the prevalence of pens with dogs expressing
active repetitive behaviours and other compulsive behaviours
was higher (3.5% above the total of pens’ observations, ie
3.5% hosted at least one dog expressing active repetitive
behaviours or other compulsive behaviours) than was
observed by Barnard et al (2016) which was less than 1%.
Repetitive behaviours develop in situations where an animal
may be frustrated, stressed, fearful, restrained or lacking stim-
ulation and higher incidences are usually seen in environments
where other indicators of poor welfare also occur (Mason
1991). However, they may be a coping mechanism (Mason &
Latham 2004) and should never be used as the only measure
of welfare, especially at the population level (Mason 1991;
Mason & Latham 2004). Although we found no significant
relationships, the welfare hazard analysis — the SQP — does
provide a means to assess of these behaviours.

Fear reactions and aggression towards humans are the main
undesirable behaviours reported by adopters and represent a
breakdown in communication between dogs and humans
(Wells & Hepper 2000; Barrera et al 2010). Their presence
may be the result of stress in the shelter environment
(Hennessy et al 1997; Hiby et al 2006; Barrera et al 2010)
and dogs showing fear or aggression may have reduced
chances for adoption and therefore be more likely to remain
in shelters (Barnard et al 2016). In our study, most of the
assessed dogs (66% of observations) were sociable when
approached by a stranger.
Health measures recorded at the individual level were
generally high in our study, although lameness was signifi-
cantly related to age (geriatric dogs). Geriatric dogs, also
experience other health problems (Pati et al 2015) and the
probability of adoption decreases significantly with age
(Lepper et al 2002; Normando et al 2006; Siettou et al
2014; Žák et al 2015). Older subjects are also more likely to
be returned following adoption (Mondelli et al 2004) and
are at greater risk of euthanasia (Brown et al 2013).
However, in no-kill dog shelters these animals can spend the
rest of their life kennelled. The SQP has the potential to
explore ways to improve the health and welfare of older
dogs and compare them to other age categories.

Animal welfare implications and conclusion
The Shelter Quality Protocol (SQP) is an innovative quanti-
tative approach to companion animal welfare assessment,
particularly for long-term sheltered dogs. The SQP identi-
fies possible hazards and thereby also has the potential to
improve shelter management and environment. The score
obtained by the application of SQP can also provide
important information to potential owners regarding the
quality of dogs’ lives and the level of welfare which shelters
provide. Our study highlights the great variability that exists
among long-term dog shelters in Italy where, in some
instances, the standard of welfare is poor. 
The SQP could also be applied to commercial breeding facil-
ities or other situations in which dogs are confined (eg military
or working dogs). Finally, the SQP could be an important tool
for Competent Authorities, NGOs and shelter managers. 
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