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Summary 

Ozturan, Y. A. & I. Akin, 2023. Shelter disease surveillance and shelter welfare assessment 
in short term housing shelters: A cross-sectional study. Bulg. J. Vet. Med., 26, No 2, 
241254. 
 
Six shelters with 7,468 animals (2,305 cats and 5,163 dogs) were followed and diseases and shelter 
welfare conditions were recorded for one year. Disease records were obtained and categorised on 
three headings (surgery, internal medicine, and reproductive diseases and interventions) and subhead-
ing categories. Descriptive statistics was used to reveal disease distribution, which can attribute to 
surveillance data. To evaluate shelter welfare conditions, a protocol was developed and shelters were 
assessed. Under the surgical disease category, the most encountered disease records were open 
wounds (502, 59.41% and 175, 31.99%) for dogs and cats. For the internal medicine category, the 
most encountered were respiratory system diseases both for dogs (917, 33.26%) and cats (351, 
58.21%). Under the reproductive disease category, the most common disease in dogs was orchitis (29, 
60.42%). In cats, the most encountered disease was metritis (19, 79.16%). Ordinal logistic regression 
was used for evaluation of associations between diseases and shelter conditions. For dogs, with a one-
point increase in shelter score, the odds of encountering reproductive diseases increased by 
1.4%, while the odds of cumulative and internal diseases decreased 1.1 and 1.2 times (P<0.05) re-
spectively. For cats, with an increase in shelter scores, the odds of encountering reproductive and 
cumulative diseases increased by 3.4% and 0.2%,  respectively (P<0.05). Disease surveillance and 
their relation with shelter conditions may be helpful to design efficient plans in shelters. 
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INTRODUCTION 

The role of shelters in terms of maintain-
ing public health has been recognised by 
civilizations throughout history, including 
the ancient Greeks, Mayans, Indians, and 
Babylonians civilisations, and continues 
to be recognised today for the sustainabi-
lity of one health (Szucs, 1999). Shelters 

are mainly responsible for balancing the 
increasing population of dogs and cats 
(Turner et al., 2012; Smith et al., 2019). 
For instance, according to a nonprofit 
organisation (ASPCA), 6.5 million ani-
mals enter shelters in the United States 
annually; similarly, in Canada, 300,000 



Shelter disease surveillance and shelter welfare assessment in short term housing shelters ... 

BJVM, 26, No 2 242 

cats pass through shelters each year 
(Turner et al., 2012; Anonymous, 2018). 
Countries and local authorities are follow-
ing different guidelines to control the stray 
animal population, according to socioeco-
nomic and public ethical conundrums 
(Turner et al., 2012). While some go-
vernments (e.g., Italy, Germany, and Tur-
key) prefer to pursue no-kill policies 
which can result in overcrowded shelters 
even if they follow the trap-neuter-release 
(TNR) method, in some countries (e.g., 
the UK and USA) where such a policy is 
not adopted, animals are euthanised, 
which may elicit negative reactions from 
the public and organisations. In the 
framework set by the laws and regulations 
in Turkey, temporary shelters (rehab cen-
ters) and nursing homes are known as 
animal shelters. According to the official 
animal rights regulation of Turkey imple-
menting regulation on the protection of 
animals for animals without owners, in 
temporary nursing homes, the necessary 
announcements are made for ten days 
(Anonymous, 2006). Regarding this, ani-
mals that cannot be owned are returned to 
the community where they were taken 
with the consent of a veterinarian (7 days 
after the wound closure following the 
spaying/neutering procedure with con-
trols, vaccines, and medical interven-
tions). In these environments, in collabo-
ration with charitable groups, municipali-
ties create feeding centres and help feed 
the animals. Under no conditions are ani-
mals left outside the respective municipal 
limits. Thus, the housing period of shel-
ters in Turkey is relatively shorter than in 
the other countries (e.g., the UK and 
USA). The increasing number of stray 
animals released from the shelters may 
raise the issue of some infectious disease 
spread, especially in countries where the 
TNR method is applied (Taetzsch et al., 

2018). In this regard, shelters have a cru-
cial opportunity and mission for disease 
surveillance. Demands for animal disease 
surveillance systems have increased, con-
sidering the growing international trade 
framework and concerns about foreign 
pathogens (Stark et al., 2006). In livestock 
animals, such tools are quite common in 
practice (Mariner et al., 2011; Häsler et 
al., 2012). Similarly, shelters can serve as 
places where animal numbers can be ap-
propriate to track the distribution of dis-
eases for companion animals. 

In addition to population control, 
management practices such as inadequate 
shelter conditions or unsatisfactory treat-
ments may play a vital role in the direct or 
indirect transmission of diseases. The 
shelter environment can be detrimental to 
dogs and cats, especially when they are 
housed for long periods (Wells et al., 
2002; Hewson et al., 2007; Dalla Villa et 
al., 2013). For instance, dogs may per-
ceive the same stressors differently due to 
individual variability, thus exhibiting dif-
ferent responses when housed in similar 
conditions (Hiby et al., 2007; Titulaer et 
al., 2013). Similarly, feline upper respira-
tory infection in shelters has been related 
directly to stress and is a concern for relo-
cation (Tanaka et al., 2012). According to 
the length of duration, shelter conditions 
may dramatically affect the life span and 
health of animals. In a study by Arhant et 
al. (2015), the mean housing period in 
European shelters was found to be 12 
months for 1,242 shelter cats. This period 
might be considered as long; therefore 
shelters should try to serve good quality of 
life. For this aim, protocols for welfare 
assessment are developed (Barnard et al., 
2015; Arena et al., 2019; Berteselli et al., 
2019). However, established protocols are 
mostly focused on long-term sheltering. 
Some of the predictors used in previous 
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studies (Barnard et al. 2015; Arena et al. 
2019; Berteselli et al., 2019) such as emo-
tional states of the animals may not be 
represented completely in short-term 
housing policies. These established proto-
cols may not fit in short-term housing in 
TNR adopted countries, like Turkey. 
Therefore, a welfare protocol appropriate 
for animal shelters that use TNR and have 
short-term housing is desired. 

This study aimed to reveal disease dis-
tribution and its association with shelter 
conditions, as well as to develop a new 
shelter welfare assessment protocol in 
TNR-adopted shelters. 

MATERIALS AND METHODS 

Study design and disease records 

A total of 6 shelters and 7,468 animals 
(2,305 cats and 5,163 dogs) were included 
in the study. No specific inclusion criteria 
for shelters were defined. Shelters were 
chosen randomly from the western coast 
of Turkey. Before the first visit, shelter 
veterinarians were informed of the project 
by phone and face-to-face interviews for 
verbal approval. Shelters were visited 
biweekly during the study period for re-
cording the disease distribution and shel-
ter management assessments. Each shelter 
was assessed from May 2017 to May 
2018. Shelter protocols for all enrolled 
shelters were the same (the TNR method). 
All animals in the study remained 30 days 
in shelters before adoption or release. 
Animals were diagnosed and treated by 
shelter veterinarians. Healthy animals un-
derwent spay/neutering before release or 
adoption. Disease records were catego-
rised as surgical, internal medicine, and 
reproductive diseases and the categorisa-
tion was approved by the veterinary 
school professionals.  

Determination of shelter assessment  
criteria 

Shelter evaluation criteria were selected to 
assess the five freedoms of welfare identi-
fied by the previous studies and the Wel-
fare Quality Consortium and modified to 3 
main and 10 subcategories (Blokhuis et 
al., 2010; Mc Causland, 2014; Barnard et 
al., 2015; Arena et al., 2019). Different 
types of measurement and assessment 
units for the criteria were described in 
Table 1. The determination of the criteria 
was also based on the feasibility of mea-
surement and assessment (e.g. practicality 
under field conditions) considering both 
time and repeatability. Professionals also 
implicitly assessed the effectiveness of the 
protocol’s potential practice failures. The 
primary investigator (PI) was trained by 
veterinary school specialists for observa-
tions. The observations were carried on by 
the PI. All observations were performed 
according to previously validated studies 
(Barnard et al., 2015; Arena et al., 2019; 
Berteselli et al., 2019). The assessor (PI, 
veterinarian) remained 2 meters away from 
the fence in front of the area, with no ani-
mal contact. Firstly, the assessor recorded 
the measures at pen level in the following 
order: daily feeding, water cleanliness, 
water amount, pen cleaning frequency, 
pen physical condition (sharp edges or 
broken structures within the pen). Sec-
ondly, randomly chosen animals were 
observed to gather thermal comfort infor-
mation (existence of shivering/panting). 
As the last step, shelter cleaning, follow-
up treatments, health check routines were 
observed. Additionally, the veterinarian’s 
attendance of higher or continuing educa-
tion was recorded. Emotional and behavi-
oural assessments were not applied in the 
protocol since the presence of an un-
known observer may affect the behavi-
oural evaluation of animals and the shel-
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tered housing period (30 days) may affect 
animals’ emotional states (Rooney et al., 
2007).   

Statistical analysis 

Statistical analyses were carried out using 
SPSS 22 (IBM Corp. Armonk, NY, 
United States) statistical package pro-
gram. Descriptive statistics was used to 
reveal disease distribution for each cate-
gorical variable (surgical, internal medi-
cine, and reproductive diseases) regarding 
animal species (dog and cat). A chi-square 
test was conducted for detecting the dif-
ference between diseases and shelter wel-
fare points. Disease categories were used 
as independent dichotomous categorical 
variables, coded as 0=sick, 1=healthy. 
Total shelter welfare scores were used as 
dependent ordinal categorical variable. 
Each disease category (surgical, internal 
medicine, reproductive diseases) was ana-

lysed both alone and cumulatively (surgi-
cal, internal medicine, reproductive dis-
eases) to reveal categories comparison 
and overall results. A generalised linear 
model was carried out for performing or-
dinal linear regression model for both cats 
and dogs. Thus, odds ratios (OR) and re-
gression coefficients (b) for all analyses 
were obtained. Chi-square goodness of fit 
test was also used to compare the ob-
served disease distribution with the ex-
pected probability distribution.  

RESULTS  

Shelters were evaluated according to the 
developed welfare criteria and results are 
presented in Table 2. Descriptive statistics 
was categorised on three headings (sur-
gery, internal medicine, and reproductive 
diseases and interventions) and subhead-

Table 1. The designed shelter condition assessment protocol 

Principle Evaluation criteria Scale Assessment 
Assessment 
method* 

Access to food Daily feeding 1=Yes 
0=No 

Feeding frequency Shelter 

Water cleanliness 1=Yes 
0=No 

Access to water 

Water was ad libitum 1=Yes 
0=No 

Water container  
observation 

Pen 

Thermal comfort 1=Yes 
0=No 

Shivering/panting Individual 

Pen cleanliness 1=Yes 
0=No 

Cleaning frequency Pen 

Environmental 
conformation 

Pen durability and ap-
propriate space 

1=Yes 
0=No 

Pen physical condition Pen 

Veterinarian's higher 
education 

1=Yes 
0=No 

Higher/ continuing 
education 

Interview 

Follow up treatment 
consistency 

1=Yes 
0=No 

Observation/record log Shelter 

Diagnosis and 
treatment con-
sistency 

Health check 1=Yes 
0=No 

Observation/record log Shelter 

*Assessments were performed according to three separate units: assessment of shelter as a unit, as-
sessment of a pen as a unit, face to face interviews, and assessment of each animal. 
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ing categories and species (Table 3, 4, 5). 
The association between surgical, internal 
medicine, reproductive and cumulative 
disease diseases (surgical, internal medi-
cine, and reproductive diseases) distribu-
tions with shelter welfare points of dogs 
and cats are given in Table 6 and 7. 

Descriptive statistics 

Reproductive interventions and diseases 
were the most encountered records (1,561 
dogs; 1,154 cats; 36.36%) out of 7,468 
observations compared to surgery (1,392; 
18.64%) and internal medicine (3,360; 
45%) categories for dogs and cats.  

From surgical diseases in dogs (Table 
3), the most frequent disease was open 
wound (OW) that required surgical or 
medical intervention (502; 59.41%) out of 
845 surgical diseases. Similarly, in cats 
(Table 3), open wound that needed surgi-
cal or medical intervention (175; 31.99%) 
was the most common among 547 surgical 
disease records. 

The most prevalent diseases under the 
internal medicine category (Table 4) for 

dogs were respiratory system diseases 
(RSD) (917; 33.26%) out of 2,757 ani-
mals. In cats, RSD were also the most 
frequently seen  (351; 58.21%) out of 603 
records.  

In the reproductive disease category, 
ovariohysterectomy (OV) (972; 62.27%) 
and castration (CAS) (541; 34.66%) were 
the most common operations for dogs. 
However, the most prevalent disease in 
observed shelters was orchitis (ORC) (29; 
60.42%). Similarly, OV (814, 70.54%) 
and CAS (316, 27.38%) were the most 
common operations in cats. The most en-
countered disease record in cats was 
metritis (MT) (19; 79.16%) (Table 5). 

Association between shelter welfare and 
diseases   

The logistic regression analysis revealed 
the association between shelter assessment 
outcomes with disease categories. In dogs, 
statistically significant associations were 
obtained between shelter conditions and 
internal medicine (P=0.005), reproductive  

Table 2. Shelter assessment criteria and scores of included shelters (2,305 cats and 5,169 dogs) 

Shelter No 
Principle Assessment criteria* 

1 2 3 4 5 6 

Access to food Daily feeding 1 1 1 1 1 1 

Water cleanliness 1 0 1 0 0 0 Access to water 

Water was ad libitum 1 1 1 1 1 1 

Thermal comfort 0 1 0 1 0 0 

Pen cleanliness 1 1 0 1 1 0 

Environmental  
conformation 

Pen durability and appropriate space 1 1 1 1 0 1 

Veterinarian's higher education 1 0 0 1 0 0 

Follow up treatment consistency 1 1 1 1 0 0 

Diagnosis and  
treatment consistency 

Health check 1 0 0 1 1 1 

 Total score 8 6 5 8 4 4 

*1= presence, 0=absence of criteria. 
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(P<0.001)  and  cumulative  diseases 
(P=0.025). However, no statistically sig-
nificant association was found between 
shelter conditions and surgical diseases 
(P>0.05) (Table 6). A one-point increase 
in shelter scores resulted in increase of 
odds of encountering reproductive dis-
eases by 1.4% (b= 1.457), while, the 
odds of encountering cumulative diseases, 
and internal disease decreased 1.1 times 
(OR: 1.150), and 1.2 times (OR: 1.200), 
respectively (Table 6). 
 

In cats, a statistically significant asso-
ciation was observed between shelter con-
ditions with reproductive (P<0.001) and 
cumulative (P=0.009) diseases (Table 7). 
Nevertheless, there was no statistically 
significant association between shelter 
conditions and surgical and internal medi-
cine diseases (P>0.05). A one-point in-
crease in shelter score resulted in (b= 
3.484) increase in odds of encountering 
reproductive diseases by 3.4% and (b= 
0.239) increase in odds of encountering 
cumulative diseases by 0.2% (Table 7). 

Table 6. Regression coefficients and P values (Wald-χ2) from the regression models with disease 
categories and shelter welfare assessment for dogs (n=5,169). 

Variables Numerical value  
of variables 

b SE P value OR 95% CI for OR 

Surgical  
diseases 

0 = sick,  
1 = healthy 

0.110 0.09 0.213 1.117 0.9391.328 

Internal  
diseases 

0 = sick,  
1 = healthy 

0.183 0.06 0.005 1.200 1.0551.365 

Reproductive 
diseases 

0 = sick,  
1 = healthy 

1.457 0.28 <0.001 0.233 0.1340.405 

Cumulative  
sickness 

0 = sick,  
1 = healthy 

0.140 0.06 0.025 1.150 1.0181.299 

b: regression coefficient, SE: standard error, CI: confidence interval; OR: odds ratio. Cumulative 
sickness represents all diseases regardless of specific (surgical, internal medicine, reproductive) 
criteria. 

Table 7. Regression coefficients and P values (Wald-χ2) from the regression models with disease 
categories and shelter welfare assessment for cats (n=2,305). 

Variables 
Numerical value  
of variables 

b SE P value OR 95% CI for OR 

Surgical  
diseases 

0 = sick,  
1 = healthy 

0.168 0.11 0.138 0.845 0.6771.055 

Internal  
diseases 

0 = sick,  
1 = healthy 

0.178 0.11 0.114 0.837 0.6711.044 

Reproductive 
diseases 

0 = sick,  
1 = healthy 

3.489 0.62 <0.001 0.031 0.0090.103 

Cumulative  
sickness 

0 = sick,  
1 = healthy 

0.239 0.09 0.009 0.787 0.6580.943 

b: regression coefficient, SE: standard error, CI: confidence interval; OR: odds ratio. Cumulative 
sickness represents all diseases regardless of specific (surgical, internal medicine, reproductive) 
criteria. 
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DISCUSSION 

This is, to our knowledge, the first survey 
of data collected from Turkish animal 
shelters and shelter welfare conditions 
involving a large number of facilities and 
animals nationwide. Considering the pre-
sent study period (1 year) the number of 
records was evaluated as higher than the 
authors’ expectation. One of the main 
anticipations of the assessment protocol 
used in this study was to develop inte-
grated easy, feasible assessment criteria 
which may help to standardise shelter 
management. Besides previous study pro-
tocols (Botreau et al., 2007; Gourkow et 
al., 2014; Barnard et al., 2015; Arena et 
al., 2019; Berteselli et al., 2019) the de-
signed evaluation protocol aimed to con-
sider other factors such as follow-up treat-
ment consistency. Also, some factors such 
as emotional status and aggressiveness 
were not considered in the present study, 
since it was thought that the one-month 
housing period in shelters may not truly 
affect the animal’s natural emotional 
status. In future studies, emotional status 
and aggressiveness may be included in the 
shelter welfare assessment protocol con-
sidering the adaptation time of dogs and 
cats to short-term housing shelters as a 
new environment. 

Surveillance of small animal diseases 
in shelters is limited according to animal 
species and local zones (Ward & Kelmen, 
2011; Vizcaino et al., 2016). Shelters 
have an important role to get info for 
some infectious diseases in their local 
area. However, examples of well-
established surveillance systems mostly 
focus on the detection of zoonotic dis-
eases. These are, for instance, CDC (Cen-
ter for Disease Control and Prevention) on 
wild animals and Watchdog for dogs 
(Francke, 1995; Stone & Hautala., 2008) 
in the United States; SAVSNET on com-

panion animals (Vizcaino et al., 2016) in 
the United Kingdom; and as a global ef-
fort, the Office International des Epizo-
oties (OIE), based on livestock animals 
and zoonotic diseases (Moore & Lund, 
2009). Most of the shelter studies aimed at 
specific diseases in cats (Luria et al., 
2004; Zicola et al., 2009; Carlotti et al., 
2010; Gourkow et al., 2014) and dogs 
(Papini et al., 2004; Tupler et al., 2008; 
Donnett et al., 2018). None of available 
papers had aimed at the broad perspective 
of all disease distributions with main 
headings (surgical, internal medicine, re-
productive, and cumulative diseases) in 
shelters, as the present study. A large 
sample size of shelters and including all 
disease categories, like in the present 
study, may allow linking the encountered 
diseases with clinical cases and related 
epidemics. Also, clinical practitioners and 
shelter veterinarians may expand their 
knowledge with locally encountered dis-
ease distributions. Considering animal 
adoption rates from shelters (23% dog, 
31% cat) of animal owners in the United 
States (Anonymous, 2012), the disease 
distribution in shelters not only seem to be 
related to shelter animals, but also impor-
tant for the community (owner, animal, 
and clinicians), which may be interacting 
with adopted animals. The present results 
from shelters would be an advantage for 
the adoption candidate and the animal, in 
terms of future health status.  

It is well known that shelter conditions 
may directly affect the lives of shelter 
animals (Wells et al., 2002), and shelter 
management practices affect the distribu-
tion of diseases (Pesavento & Murphy, 
2014). Inadequate shelter management 
strategies such as stress, immunosuppres-
sion, and treatment practices, can establish 
a biological advantage for potential infec-
tious pathogens (Pesavento & Murphy, 
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2014). Also, stress-related factors may 
play a role in humoral and cell-mediated 
immunity to put cats and dogs at risk for 
reactivation of latent infectious diseases 
(Griffin, 1989; Thiry et al., 2009). Shelter 
cats with high-stress levels have been re-
ported to tend to suffer from upper respi-
ratory system infection, and canine respi-
ratory system diseases have been corre-
lated with shelter-related immunosuppres-
sion (Priestnall et al., 2009; Tanaka et al., 
2012). For instance, feline herpesvirus 
infections showed a direct association 
with stress-related reactivation (Gaskell & 
Povey, 1977; Bannasch & Foley, 2005; 
Wagner et al., 2018). Barnard et al. 
(2015), Arena et al. (2019) and Berteselli 
et al. (2019) developed simple, objective, 
and practicable welfare assessment crite-
ria protocols, which may be useful for 
evaluating diseases in long term housing 
shelters. Due to the difference in shelter 
management in Turkey, a new welfare 
assessment criteria protocol was used in 
this study. Also, in the present study, sta-
tistically significant associations were 
found between internal medicine 
(P=0.005), reproductive (P<0.001), and 
cumulative diseases (P=0.025) with shel-
ter conditions for dogs (Table 6). For cats, 
statistically significant associations were 
obtained with reproductive (P<0.001) and 
cumulative diseases (P=0.009) with shel-
ter conditions (Table 7). While improved 
shelter conditions illustrated a decrease in 
encountering internal and cumulative dis-
eases, the odds of encountering reproduc-
tive diseases were increased for dogs (Ta-
ble 6). In cats, increased shelter welfare 
conditions demonstrated an increase in the 
odds of encountering reproductive dis-
eases and cumulative diseases (Table 7). 
This may be related to disease resistance 
differences between cats and dogs (Day, 
2016) and more accurate veterinarian di-

agnosis or disease categories according to 
the determined disease headings in the 
present study. Deductive and inductive 
approaches are generally preferred in ex-
plaining or revealing events for the solu-
tion. Most of the studies on diseases in 
shelters focused on specific diseases (Lu-
ria et al., 2004; Papini et al., 2004; Tupler 
et al., 2008; Zicola et al., 2009; Carlotti et 
al., 2010; Gourkow et al., 2014; Donnett 
et al., 2018). Earlier studies carried out 
with limited disease categories can be 
classified as inductive researches. For this 
reason, the present study can be classified 
as a deductive approach. In this respect, 
our study tried to convey "all diseases" 
and aimed to draw attention to "all dis-
eases with shelter welfare conditions". 
Therefore, a specific comparison and dis-
cussion was avoided. However, each spe-
cific disease can be found under the titles 
used in the present study and an assess-
ment can be made accordingly. It should 
be kept in mind that disease distribution in 
shelters may vary by regional, climatic, 
management conditions, and architectural 
plans. Therefore, it is important to review 
the standards that can be implemented 
globally in shelters and to adjust the 
guidelines to accommodate regional varia-
tions. If each shelter checks the health 
status and disease distribution of their 
guests and categorises them under the 
main headings, they can take earlier 
measures for their comfort and health. 

CONCLUSION  

The distribution of diseases differed sig-
nificantly for cats and dogs with shelter 
management practices (shelter scores). 
The difference in disease distribution be-
tween cats and dogs with the same hous-
ing conditions may indicate the need for 
new shelter welfare assessment protocols 
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separately for dogs and cats. The intro-
duced and used protocol in this study for 
dogs and cats may be practical for coun-
tries that follow TNR and short-term 
housing. Also, evaluated distributions of 
diseases in this present study may accele-
rate and contribute to future surveillance 
studies. 
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