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Simple Summary: This paper describes the development of a tool to assess the welfare of dogs
recruited in trap-neuter-release (TNR) programmes and the Italian situation involving the implemen-
tation of these programmes. The TNR approach has been proposed as an alternative to long-term
sheltering to control the rising population of free-roaming dogs. The protocol was developed on
the basis of a shelter quality protocol (SQP). The measures included in the protocol were integrated
with other welfare indicators proposed in the scientific literature. Nine Italian regions out of 20
(all from central and southern Italy) prescribe by law the implementation of TNR programmes.
A varied scenario and some critical issues related to the TNR approach for the management of the
dog population emerged. The findings, although preliminary, suggest that the protocol could be a
useful tool for the assessment of dog welfare.

Abstract: A descriptive analysis, inter-observer and test–retest reliability of the animal-based mea-
sures (ABMs) included in the protocol were performed. This study aimed at the development of a
welfare assessment protocol for dogs recruited in the trap-neuter-release (TNR) programmes and the
description of the implantation of these programmes in Italy. Nine Italian regions carried out TNR
programmes. A varied scenario, along with some critical issues, emerged. Fifty dogs were recruited
and assessed simultaneously by two assessors to determine the reliability of ABMs included in the
protocol. A subsample of ten dogs were assessed three times to assess test–retest reliability. All fe-
males were neutered against 36% of males. Most dogs were adults (58%) and of a large size (68%).
Vaccine prophylaxis and parasitic prevention were regular in 13% and 76% of dogs, respectively.
Few dogs showed lameness, evidence of pain, other clinical problems, or thermal discomfort. Overall,
82% of dogs did not show fear or aggression to unfamiliar people. The level of agreement between
the two assessors was quite high, ranging from substantial (0.61–0.80) to perfect (1) for the majority
of measures. This study highlighted some critical issues in TNR implementation and the suitability
of the protocol as a tool for animal welfare assessment.

Keywords: animal welfare; dog; inter-observer reliability; test–retest reliability; trap-neutered-release;
TNR; welfare assessment

1. Introduction

With the enactment of the framework law no. 281 of 14 August 1991 on “Companion
animals protection and prevention of stray dogs”, many policy innovations were intro-
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duced and the law expressed a new sensitivity towards animals. The law also aimed
at solving long-standing issues, including the problem of stray dogs. This law outlined
the responsibilities and duties of dog owners and of public institutions and introduced a
“no-kill” policy limiting the euthanasia of dogs to those that are “seriously ill, incurable or
proven to be dangerous” [1].

This national framework law does not provide standards for the management of
stray dogs, which are defined by the twenty regional authorities in Italy (five of which
have special statutes). This has generated considerable variability in dog management
approaches around the country [2–4]. The legislation mandates the following for stray
dogs. Those dogs that are caught are placed in quarantine for up to a maximum of 60 days
in a shelter. The dogs are microchipped (if not already so identified) and are recorded in
the regional registry, treated for any diseases, given appropriate prophylactic treatments
(e.g., antiparasitic medications and vaccinations), and are sterilized. After this quarantine
period, if they are not returned to their owner or adopted, the dogs are moved to long-term
shelters, where they will remain until adoption or until death [4,5].

Some regions in central and southern Italy have also implemented trap-neuter-release
programmes (TNR) to control the dog population. At the municipal level, the Local
Veterinary Health Unit (LVHU) is responsible for the capture and management of stray
dogs (including microchipping, sterilisation and vaccination). All captured dogs must
be maintained in the local public shelter for health screenings and treatment. These dogs
may be returned to their place of capture under specific conditions: the dog must be
sterilised, considered as harmless, and accepted by the community after the designation
of an appropriate monitor (a citizen or an animal rights association) who ensures that the
dog is cared for. Generally, the dogs undergoing such a programme are legally under
the responsibility of the mayor of the municipality where they are released and are not
confined to a yard or house. They are able to roam freely. In some regions, such as Lazio,
animal rights associations can take over the management and responsibility for these
dogs, after obtaining the agreement of the LVHU. TNR is considered an alternative to a
long-term shelter, which does not necessarily provide an optimum environment for dogs
(confinement combined with novel experiences and changes in routine can be stressful for
the sheltered animals) [3,4,6–11]. TNR is viewed as a way to lower the costs of maintaining
long-term dog shelters that burden administrations. Despite these efforts, the problem of
stray dogs is still a challenge in Italy.

Other countries besides Italy, such as Brazil, Bali, Bangladesh, Bahamas, India, Thai-
land, and some European countries such as Bosnia-Herzegovina, Bulgaria, Greece, Malta,
Serbia, Spain, and Ukraine, have implemented TNR programmes to cope with the problem
of stray dogs (i.e., the control of rabies transmission) and to stabilize canine popula-
tions [12–17].

The ubiquitous nature of TNR, its application by leading animal welfare organisations
and governments, and the poor welfare implications of alternative dog population control
measures all contribute to the perception of TNR as a welfare-friendly method, although
welfare assessment is often absent, may rely upon proxy assessment, or be limited to few
measures of health status [14,18].

There has been considerable interest in the welfare needs and conditions of dogs
maintained in animal shelters, and appropriate shelter protocols have been investigated
and recommended [3,4,11,19]. These studies have validated physiological, behavioural
and endocrine parameters for welfare assessment [8,20–23].

The shelter quality protocol (SQP) is one of the tools developed for shelter dogs’
welfare assessment. The SQP took its inspiration from the Welfare Quality® protocol
developed for the evaluation of farmed animal welfare. In particular, it emphasized the
principles of good nutrition, good housing, good health and appropriate behaviour [3,4,24].

However, to date, only one study aimed to develop a protocol to assess the welfare of
dogs submitted to TNR. This report identified the potential welfare issues for dogs during
the TNR process and noted that the focus on population control combined with a lack of a
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standardized approach including animal welfare evaluations may be a risk for individual
dogs undergoing TNR [18].

The aims of this pilot study were to develop a new welfare assessment tool for
dogs in TNR programmes and to test its inter-observer and test–retest reliability of the
animal-based measures (ABMs) included in the protocol. Inter-observer reliability indicates
the reproducibility of measurements; specifically, it is the degree to which a measure is
free from errors and will therefore yield the same results when repeated. Test–retest
reliability tests the stability of the scores of a stable construct obtained from the same
person on two or more separate occasions. Reliability assesses the degree to which scores
can be distinguished from each other, despite measurement error. In the case of test–
retest assessment, intraindividual response variability is used to estimate measurement
error [25–27]. The data collected were also used to describe how the TNR programmes are
implemented in Italy.

2. Materials and Methods
2.1. Protocol Description

The protocol for the assessment of dogs undergoing TNR was developed using the
SQP [3,4,19] as a model. The measures included in the protocol developed for this study
included SQP measures, but also other approaches described in the existing scientific
literature [11,28–31]. In particular, affiliative behaviours (i.e., licking the other dog’s muz-
zle, initiating physical contact, allo-grooming, play bow) and agonistic behaviours (i.e.,
raised hackles, submissive body posture, teeth baring, biting) were included in the pro-
tocol [32–35]. These behaviours provide information on social interactions and emotions.
Agonistic behaviours, such as aggression to conspecifics, have been reported to be asso-
ciated with stress and poor welfare [6,31,32]. In contrast, affiliative behaviours play an
important role in the formation of bonds and alliances among individuals, allowing social
interaction, and are essential for maintaining complex social groups [33–35]. Special atten-
tion was focused on the ABMs, because animal behaviours are considered among the best
indicators of animal welfare [36]. The elements of the SQP that were considered include
health measures (i.e., BCS—Body Condition Score, skin condition; coat condition; signs of
diarrhoea; lameness, coughing, evidence of pain, signs of thermic discomfort, reaction to
humans) as well as management-based measures (MBMs) and resource-based measures
(RBMs), such as shelter from adverse weather conditions, appropriate bedding materials,
feeding regime, and type of food (modified appropriately since the dogs were not housed
in shelters). These measures may indicate a risk of welfare problem and provide impor-
tant information to complement the ABMs [36]. The selection of suitable measures also
considered the feasibility of assessment (i.e., practicality under field condition) [3,11,30,37].
Table 1 summarises the different ABMs included in the protocol.

The assessment protocol contained five parts:

1. General information (i.e., dog identification, information on dog’s responsible person,
Global Positioning System (GPS) coordinates);

2. Signalling (i.e., sex, size, age, medical history, social condition);
3. Welfare measures at individual level (ABMs);
4. Available resources and management (MBMs and RBMs) (i.e., presence of shelters,

bedding materials, food and water points, feeding regime, presence of garbage
nearby); and

5. Living environment (e.g., countryside, settlement) and location features (e.g., gar-
den/field, bushes, parking lot, road/sidewalk).

The protocol was tested under field conditions using a simple and objective scoring
system to produce a simple and objective welfare score (WS). The score was represented by
a binary 1/0 scoring system including only ABMs. The use of this tool allows the calculation
of a WS based on the proportions of existing positive and negative indicators. For example,
‘BCS too thin’, ‘Presence of coughing’, ‘Presence of skin problems’, and ‘Inadequate coat
condition’ are negative indicators, whereas ‘BCS adequate’, ‘No signs of fear or aggression’,
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‘Presence of affiliative behaviour’, ‘Absence of pain’, and ‘Absence of lameness’ are positive
indicators. When a measure cannot be scored, it is marked as not applicable (NA). The NA
number is subtracted from the denominator (total number of assessed indicators). The WS
can therefore take any value between −1.0 and +1.0.

Table 1. Animal-based measures (ABMs) included in the protocol. CatV, categorical variable. Y-N, yes, no. When the
assessment of a measure was not possible it was scored “not applicable” (NA).

Qualitative Variables Definition Type Score

Affiliative and/or playing behaviours Any form of intraspecific positive behaviours (e.g.,
allo-grooming, touching, play bow) CatV Y-N

Agonistic behaviours

Any form of intraspecific behaviour relating to
aggression or fear (e.g., raised hackles, submissive

body posture, teeth baring, growling, biting,
physical aggression)

CatV Y-N

Body Condition Nutritional status of dog (body condition score) CatV
Adequate
Too thin
Too fat

Coat condition Shiny/clean coat or dull/dirty/ruffed coat CatV Adequate
Inadequate

Evidence of pain Protecting or recumbent position, apathy, lethargy,
non-reactive to stimuli CatV Y-N

Lameness Evidence of lameness due to foot wounds or other
painful disease or amputation. CatV Y-N

Other clinical problem
Evidence of nasal/ocular/vaginal discharge,
oral/ear lesion, neurologic symptoms, or any

other clinical problems.
CatV Y-N

Reaction to unfamiliar people Aggressive, fear or neutral/social reaction vs.
unfamiliar people (assessors) CatV

Sociable
Only fear

Offensive/defensive
aggression

Signs of diarrhoea Direct observation of liquid manner emission or
soiling of the perineum CatV Y-N

Signs of thermal discomfort Evidence of polypnea, trembling, shivering
huddling CatV Y-N

Skin problems Evidence of wounds, hair loss areas, inflammation
areas, dermatitis, ectoparasites, swellings CatV Y-N

A score of −1.0 would occur in a case where none (0%) of the listed positive indicators
and only negative indicators are observed. Conversely, a score of +1.0 would occur in a
case where all of the scored indicators are positive. A score of 0.0 would indicate that the
proportion of positive indicators are the same as the proportion of negative indicators.
The dog would be experiencing a neutral welfare condition. When the number of not
applicable (NA) measures is greater than six, it is not possible to calculate the WS [11].

2.2. Information on Implementation of TNR Programme

The Italian regions that implement a TNR programme as an alternative to long-term
shelters were identified via an analysis of the regional laws regarding companion animal
protection and the prevention of stray dogs. Regional authorities, municipalities, local
authorities, and animals’ rights associations were contacted to obtain information about
the status of TNR programmes and the number of dogs involved. In addition, these
organizations and institutions were asked for details about the geo-localization of the dogs,
and other contacts required organising on-site visits for welfare assessment. In Figure 1,
the process to obtain this kind of information is outlined.
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2.3. Statistical Analyses

A descriptive analysis of the collected data was undertaken to document the implemen-
tation of TNR programmes in Italy as well as the welfare condition of dogs. The prevalence
of ABMs, RBMs and MBMs were calculated.

An inter-observer agreement was analysed to assess the reliability of the ABMs in-
cluded in the protocol. Inter-observer reliability was evaluated using Cohen’s kappa for
qualitative variables; these variables were all categorical [38].

The fifty free-roaming dogs surveyed in this study were from Abruzzi, Basilicata
and Apulia. The dogs were recruited through animal advocacy organizations, and the
visits were organized according to availability of the members of organizations or of the
person in charge of the dog. Dogs were assessed in the field by two different assessors
simultaneously and independently. Generally, the person responsible for the dog or
belonging to the association accompanied the assessors in the living environment and
identified the dogs subjected to TNR. When it was possible, the recognition was performed
through microchip reading. The two assessors were both women, aged between 28 and
42 years, with specific expertise in animal welfare. Both assessors were experienced dog
observers and had used the SQP. They were therefore familiar with the welfare assessment
protocol approach. An evaluation began when the assessor stood next to (at a maximum
of 2 m) the dog subject but without interacting with it (unless required by the protocol).
When necessary, the assessors followed the dogs if they moved, performing the assessment
according to the described procedure. All the assessments were carried out during daylight
hours.

Among the ABMs, a short behavioural test was carried out with the aim of assessing
the dogs’ reactions to unfamiliar people. The assessment used was a partially modified SQP
which was subdivided into two stages, permitting the reactions of the dogs to be recorded.
In this pilot study, the assessor approached all the selected dogs (one at the time), ignored
them for 30 s, and then crouched down, talking gently to the dog for 30 s. The assessment
of RBMs and MBMs were performed after the assessment of ABMs. The whole assessment
was carried out independently by the two assessors.

To explore the test–retest reliability of measures, the same person assessed ten dogs
three times with a two and four-week interval among scoring sessions, respectively, follow-
ing the procedure described previously. Fleiss K analysis was performed [39]. The level
of significance was set at 0.002 after applying the Bonferroni correction. For all analyses,
z scores and p values were also computed to determine whether agreement was greater than
could be expected by chance alone. According to Landis and Kock (1977), the agreement
levels for Kappa values (k) are as follows:

• 0.00, less than chance agreement;
• 0.01–0.20, slight agreement;
• 0.21–0.40, fair agreement;
• 0.41–0.60, moderate agreement;
• 0.61–0.80, substantial agreement;
• 0.81–0.99, almost perfect agreement; and
• 1, perfect agreement [40].
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• Statistical analyses were carried out using R V.2.15.3 [41].

3. Results
3.1. TNR Programme Implementation in Italy

Nine Italian regions out of 20 (all from central and southern Italy: Abruzzi, Basilicata,
Campania, Calabria, Lazio, Molise, Apulia, Sardinia and Sicily) prescribe by law the
implementation of a TNR programme (Table 2). Generally, gathering information on the
implementation of these programmes was very challenging.

Table 2. Different approaches of the Italian regions to dog population control (DPC).

Region Macroregion Statute DPC
Approach Region Macroregion Statute DPC

Approach

Abruzzi Centre Ordinary

Shelter
+

TNR
programme

Molise South Ordinary

Shelter
+

TNR
programme

Basilicata South Ordinary

Shelter
+

TNR
programme

Piedmont North-West Ordinary Shelter

Calabria South Ordinary

Shelter
+

TNR
programme

Apulia South Ordinary

Shelter
+

TNR
programme

Campania South Ordinary

Shelter
+

TNR
programme

Sardinia Island Autonomous

Shelter
+

TNR
programme

Emilia-
Romagna North-East Ordinary Shelter Sicily Island Autonomous

Shelter
+

TNR
programme

Friuli-Venezia
Giulia North-East Autonomous Shelter

Trentino-
Alto

Adige
North-East Autonomous Shelter

Lazio Centre Ordinary

Shelter
+

TNR
programme

Tuscany Centre Ordinary Shelter

Liguria North-West Ordinary Shelter Umbria Centre Ordinary Shelter

Lombardy North-West Ordinary Shelter Valle d’Aosta North-West Autonomous Shelter

Marche Centre Ordinary Shelter Veneto North-East Ordinary Shelter

In some cases, information could not be collected due to the difficulty of connecting
with the appropriate authorities. In some cases, it was impossible to identify the competent
authority who possessed the requested information, even though, by law, the dogs in a
TNR programme must have their health and welfare monitored by qualified personnel
identified by the municipality. Often, animal advocacy organizations were the only ones
able to give useful information on the dogs submitted to TNR because they were directly
involved in the field management of the dogs. When the access to regional canine registries
was allowed, the data were often outdated or incomplete, and this made it impossible to
obtain reliable information about the number of dogs submitted to the TNR programmes
or to identify how they were managed or where they were located. Moreover, in some
cases, it was not possible to differentiate the stray dogs submitted to TNR from privately
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owned dogs because they were registered under the name of the private citizen who was
the monitor, without any other information or labelling. In addition, dog deaths were not
always registered, so the number of dogs in the registry could be an overestimate.

As a result of this investigation, a diversified and varied scenario emerged. Each of
the nine regions legislating for TNR had a different approach to the TNR programme’s
implementation that could also change from municipality to municipality. The terminology
for these dogs varies and includes “community dogs”, “local dogs”, “dog returned to terri-
tory”, and “dog released on the territory”. The differences in terminology seem to be based
on whether or not a monitor is identified. For convenience, the expression “free-roaming
dogs in the territory” (FRDT) will be used to indicate all the dogs that have undergone Ital-
ian TNR programmes. This definition does not include free-roaming unowned dogs (e.g.,
feral dogs) and free-roaming owned dogs (e.g., pet dog free to roam uncontrolled). Gen-
erally, these dogs are not in compliance with local regulatory requirements (not officially
identified by microchip and not registered in the regional canine registries) [42].

3.2. Welfare Assessment: Descriptive Analysis

The recruitment of FRDT for this project was made more difficult by the challenge of lo-
cating appropriate animals that had undergone TNR in parallel with the poor collaboration
of competent regional authorities.

Fifty dogs, from the Abruzzi, Basilicata and Apulia regions, half males and half
females, were recruited for the project and assessed by the protocol. The females were
all neutered, but only 36% (9/25) of males were castrated; the remaining males had
only undergone a clinical examination and vaccination before release. Most of the FRDT
(29 or 58%) were estimated to be between 3 and 7 years old. Only four (8%) were young
(7–24 months) and the remaining 34% were older than 7 years. Thirty-four (68%) of the
FRDT were large (>21 kg), 26% were medium (11–20 kg) and 6% were small (dog size has
been estimated by approximation). The prevalence of FRDT living in pairs or in a group
was 66%, whereas 34% were alone.

Only 13% of FRDT were vaccinated regularly; most of them were vaccinated only
when caught (69%), and 16% of dogs had never been subjected to prophylactic vaccination.
For 2% of dogs this information was not available. However, anti-parasite treatments were
carried out regularly on most subjects (76%). Of the remaining FRDT, 12% had never been
subjected to anti-parasite treatment or had only received it irregularly (12%). Generally,
treatment was left to animal advocacy organizations. In Table 3, the results of ABMs were
summarised.

In terms of resources for the dogs, shelter from the weather was available for 76% of
FRDT assessed. Bedding materials such as kennels, baskets, blankets or platforms were
available for 74% of FRDT. Refreshment points were present in most cases (74%) at the
moment of assessment. The hygienic conditions of the food/water bowls were adequate
in 52% of cases. Garbage was observed nearby in 2% of cases. The majority of FRDT
(52%) were fed with a mixed diet composed of commercial food (pellets and/or cans) plus
cooked food and/or food waste. For 46% of FRDT, the diet only included commercial food.
Overall, 2% of FRDT are fed only with cooked food. Feeding is guaranteed daily for all
dogs at least once a day. Often, people living in the same neighbourhood bring food for the
FRDT. As regards the location of the FRDT, 48% were observed in the rural areas outside
human settlements, 36% were living in settlements and the remaining 16% were observed
in the parking areas around shopping malls or in the industrial zone. Most FRTD (58%)
were observed on a street or sidewalk, 14% were inside the courtyard of a building and
10% were in a field. The remainder were observed in the parking lots (8%), in the bushes
(6%), or in the town square (4%).
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Table 3. Results of Animal-based measures assessment. The assessment follows the listed order.
NA not applicable.

ABMs Animal-Based Measures

BCS

Adequate 68%

Too heavy 4%

Too thin 24%

NA 4%

Coat condition

Adequate 81%

Inadequate 17%

NA 2%

Skin problems

Absent 70%

Present 20%

NA 10%

Signs of other clinical problems

Absent 82%

Present 12%

NA 6%

Lameness

Absent 73%

Present 11%

NA 16%

Signs of diarrhoea

Absent 81%

Present 0%

NA 19%

Evidence of pain

Absent 96%

Present 2%

NA 2%

Thermal discomfort

Absent 94%

Present 4%

NA 2%

Coughing

Absent 98%

Present 0%

NA 2%

Reaction to unfamiliar people

No signs of fear or aggression (sociable/neutral) 82%

Only fear 14%
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Table 3. Cont.

ABMs Animal-Based Measures

Aggressive (offensive and defensive aggression) 4%

Affiliative behaviours

Absent 58%

Present 8%

NA 34%

Agonistic behaviours

Absent 66%

Present 0%

NA 34%

3.3. Welfare Assessment: Reliability of Measures
3.3.1. Inter-Observer Reliability

After analysing the qualitative variables, the Cohen’s Kappa analysis showed a good
level of agreement between the two observers, ranging from substantial (0.61–0.80) to
perfect (1) for the majority of variables. A perfect agreement (k = 1) was obtained for
the following measures: “Body condition”, “Affiliative behaviours”, “Signs of diarrhoea”
and “Evidence of pain”. The measures for “Other clinical problems”, “Coat condition”,
“Reaction to unfamiliar people”, and “Lameness” produced an almost perfect agreement.
“Thermal discomfort” (k = 0.66) showed substantial agreement. It was not possible to
calculate the correlation for “Agonistic behaviours” and “Coughing” because of the lack of
variability in the data. All p levels were significant (p < 0.001), resulting in a rejection of the
hypothesis that the agreement reached was simply due to chance (Table 4).

Table 4. Interobserver agreement.

Qualitative Variable Cohen’s Kappa Value

Other clinical problems 0.91 a

Body Condition Score 1 a

Affiliative behaviours 1 a

Coat conditions 0.93 a

Skin problems 0.78 a

Fear/aggression test to unfamiliar people 0.95 a

Signs of diarrhoea 1 a

Signs of thermal discomfort 0.66 a

Evidence of pain 1 a

Lameness 0.89 a

a z-score. p < 0.001. Level of agreement according to Landis and Kock (1977): 0.00, less than chance agreement;
0.01–0.20, slight agreement; 0.21–0.40, fair agreement; 0.41–0.60, moderate agreement; 0.61–0.80, substantial
agreement; 0.81–0.99, almost perfect agreement; 1, perfect agreement.

3.3.2. Test–Retest Reliability

For measures such as “Agonistic behaviours”, “Skin problems”, “Signs of diarrhoea”,
“Thermal discomfort”, “Evidence of pain”, “Coughing” and “Lameness”, the statistical
analysis could not be carried out due to the high homogeneity of the sample. Agreement
was not achieved for the measures “Other clinical problems” and “Affiliative behaviours”
(p levels were not significant). For “BCS” and “Coat condition”, the observations were
in perfect agreement (k = 1). Assessment of “Reaction to unfamiliar people” resulted in
substantial agreement (k = 0.65). For these measures, the p levels were significant (p < 0.001),
leading to the rejection of the hypothesis that the agreement reached was simply due to
chance.
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3.4. Welfare Assessment: Welfare Score

The average WS of the sample of dogs analysed was 0.69 (ranging from 0.2 to 1),
showing a level of dog welfare in the upper quadrant. No FRDT returned a negative WS,
while only three subjects (6%) scored a perfect 1. The majority of FRDT (42%) received a
WS greater than 0.8 but less than 1, whereas 28% of FRDT were scored as greater than 0.5
but less than 0.8. The remaining 20% of FRDT received a WS between 0.2 and 0.5.

4. Discussion

An alternative approach, previewed by Italian law 281/1991, to housing the dogs in
shelters is the “conversion” of stray dogs to “community dogs” by TNR [1,2,14]. TNR pro-
grammes are considered by some competent authorities as being an appropriate tool to
control and manage roaming dogs, dog zoonoses and human–animal conflicts [31,42]. De-
spite the TNR approach being considered a welfare-friendly method, it is not free from risks
for the dogs subjected to these programmes, and a welfare assessment is often absent [31].

The protocol developed in this pilot study was designed to assess the welfare of FDRT
that have undergone TNR programmes. The protocol takes inspiration from the SQP, a tool
validated for the welfare assessment of dogs in shelters [3]. The current protocol for the
welfare assessment of FRDT takes advantage of the ease of assessment of animal-based
measures (ABMs—both health and behavioural measures) that are integrated with RBMs
and MBMs. A preference was given to ABMs because they permit the real-time assessment
of animal welfare [36].

Moreover, the proposed scoring system resulted in a single, objective measure of the
welfare condition of the animal [11,43].

The consistent level of agreement between the two assessors, who evaluated a sample
of fifty FRDT, showed the reliability of the ABMs included in the assessment protocol
specifically created and designed for FRDT welfare. The protocol can provide a possible
way to assess the welfare of dogs subjected to TNR. This approach could be applied for the
assessment of stray dogs’ welfare as well. Further studies need to confirm the results.

On the basis of the results, some considerations can be made. Some limitations
emerged during in-field activities. The evaluation of behavioural measures could be
affected by the environmental condition during the assessment. The dogs were not confined
during the assessment, and they could move, run away or hide. Moreover, if the behaviours
occur very quickly, it could be difficult to record each occurrence reliably. Similarly, if the
assessment timing is too short, rare or specific behaviours such as agonistic or affiliative
behaviours may not be observed. Finally, the reliability of the recording may be influenced
by the clarity of the definition of the behavioural category or measurements [11,19].

Although the dog sample recruited for this study is not representative of Italian FRDT,
none of the fifty dogs assessed in the study were scored as having poor welfare. This is
a significant finding. The presence of shelters for the dogs (to escape adverse weather
conditions) provided with bedding and close to feeding stations indicates that appropriate
environmental conditions are made available to all the dogs. The dog’s primary needs
are guaranteed. Access to food and water may explain why, in most cases, dogs were
not observed near garbage resources [29]. Moreover, most dogs did not show aggressive
or fear-related behaviour towards the assessors. In addition to the common problems
associated with the presence of free-roaming dogs and cats in a community, one must also
add public health and welfare issues [14,42,44–49]. Indeed, if their needs are not guaranteed
and health surveillance and prophylaxis are not implemented correctly, the welfare of these
dogs can be threatened [13,16,50,51]. Appropriate awareness campaigns and education of
local citizens are important elements leading to the success of TNR programmes [15,17].

In the present study, the dog population was composed primarily of adult (58%)
and aging dogs (34%), and dogs of a large size (68%). The dogs were evenly divided by
gender. General sufficient welfare level guaranteed by the management of these dogs may
promote better quality of life and consequently an increase in life expectancy. However, it is
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important to consider that an elderly age, male gender, along with large size are described
as risk factors for abandonment [52].

In Italy, the TNR programmes are currently subject to different regional regulations.
Collecting adequate information on the TNR programme and identifying those respon-
sible for health checks and dogs care has proved to be very difficult. The survey on
the distribution and measurement consistency of Italian FRDT did not produce reliable
data. The regional canine registries are not consistently updated for dog deaths. Dogs are
automatically deleted from the registries at the end of the twentieth year of registration.

The fragmentation of information did not permit a clear description of how TNR
programmes are implemented in Italy, nor did it permit an assessment of the welfare of
dogs that have undergone TNR. However, in our opinion, the difficulties encountered in
collecting data on FRDT have highlighted problems in the management of TNR.

A comprehensive dog population management programme must include control
of unowned and owned roaming dogs. A primary task must be the estimation of the
number, distribution and ecology of owned and unowned dogs and the identification of
the sources of stray dogs (i.e., abandoned dogs, owned dogs free to roam, unowned dogs
that reproduce successfully) [42,44]. Raising public awareness regarding the need for the
registration and identification of dogs, for fertility control and for veterinary care should
also be addressed [15,43,49]. The accuracy of the dog registry is uncertain, because there
is no active control on dog identification and registration. The role of the dog registry
in epidemiological and dog population control is still underestimated [43]. Monitoring
dog populations is considered an ethical, ecological, and economic requirement to control
and eradicate disease outbreaks, to improve animal welfare and to control the canine
population. Other approaches—such as euthanasia or culling—are ethically unacceptable
and are prohibited by law in Italy [42].

TNR is one approach for dog population management, but it must be used in combi-
nation with other strategies to form a well-functioning dog control system. An effective
approach to managing dog populations is to have an adequate proportion of the dogs
in a given population sterilized [49]. As demonstrated by the result of this pilot study,
most male dogs released into the Italian territory are not castrated (64%). By the contrast,
females are all spayed. The substantial difference found in the percentage of sterilised
dogs related to their gender should be better explored. Although the sterilization of dogs
is mandatory in Italian TNR programmes, available resources (funds and personnel) or
cultural and social issues could influence the male sterilization rate, as found in studies on
pet owners [53,54]. Further studies are needed to deepen this topic.

Population simulation models estimate that the effect of neutering female dogs is
much more significant than the effect of castrating males, in terms of population size
reduction [55]. The percentage of females that needs to be sterilised per year depends on
the potential population growth rate (the number of dogs that will be in the population
after one year, compared to the original number of dogs) [49]. A 70 percent sterilization
rate is necessary to stabilize dog populations. Until the proportion of breeding females is
less than 20 percent, dog overpopulation will continue to be a problem [16].

The practice of sterilization is widely considered a good one in dog population man-
agement, and it is often carried out through the most appropriate TNR programmes,
although recent studies have questioned the risks and benefits of this practice in relation
to the welfare of individual animals [56]. A beneficial effect of sterilization on lifespan is
more consistently demonstrated in females (i.e., a reduction in mammary cancer) than in
males [57,58]. Recent studies in pets show that several pathologies (i.e., prostatic carcinoma,
urinary incontinence in females, musculoskeletal disease, behavioural problems) can be
potential long-term effects of surgical sterilization [56,57,59–61].

TNR programmes are focused on the control of a whole canine population principally,
which must meet targets in terms of neutering dogs, rather than individual dog welfare.
Individual dog welfare may, therefore, be disregarded, and this may be detrimental for
individual dogs [18,31].
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To our knowledge, this is the first study on data collected on Italian TNR programmes
at the national level to assess and monitor the welfare of dogs involved in those pro-
grammes by the application of a protocol specifically developed for this purpose. Most stud-
ies were principally conducted at the regional level, and the dog welfare assessment was
often absent or based on health indicators only [15,17,44]. Since animal welfare is the
outcome of multifactorial effects, behavioural measures in association with health and
physiological measures allow a robust animal welfare assessment [3,4,11,19,31,43].

5. Conclusions

The welfare of dogs undergoing TNR should be considered an important parameter.
This paper describes a new welfare assessment tool for the assessment of dogs undergoing
TNR. The protocol is based on the SQP. It includes measures involving animals, resources
and management. The animal-based measures were considered the best approach to
assess animal welfare and were based on studies in the recent literature. A welfare score
resulting from the application of the protocol permitted delivered objective information on
the welfare status of FRDT. Further investigations (i.e., increasing the number of samples
and observers) and the inclusion of public health measures (i.e., zoonoses, biting events,
dog and cat nuisance complaints and environmental contamination) are needed in order to
confirm the present results, to refine the protocol’s measures and to mitigate the limitation
of binary codes of measures. The data collected through this protocol can be also used to
identify hazards related to the management of these dogs and to develop standardised
guidelines for TNR programme according to animal welfare. It would be useful to compare
the welfare scores for FRDT with stray dogs that have not undergone TNR, as this tool may
also be suitable for the assessment of these subjects.

This study was unable to describe in any detail what is happening as regards TNR
and dog management in the various regions of Italy. Although TNR is recognised as an
important approach in dog population management and is widely implemented by many
countries (e.g., Brazil, Greece, Ukraine, Bulgaria, Spain, etc.), the promotion of responsible
dog ownership among the population through awareness campaigns and school education
programmes, a greater involvement of private veterinarians as a co-operative part of the
system, and establishing an effective monitoring system by competent authorities should
be additional steps in order to reduce and control the canine population in Italy.

Moreover, the Italian law should be reformed to include a clear definition of the roles
of local governments and veterinary health services in managing stray dogs and FRDT.
The revised law should mandate the reporting of systematic and reliable data on the actual
size of the FRDT population and its distribution so that it would be possible to monitor
TNR implementation and the welfare of animals.
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