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Abstract 
This study examines trends in shelter animal outcomes and identifies 

insights that could assist shelters in focusing their resources on those 

animals that need extra attention in finding a forever home. The study 

examines over 25,000 observations of shelter animal data and attempts to 

predict the outcomes of euthanasia and adoption using the animal’s 

characteristics such as breed, age, sex, intactness, and coat color.  
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Introduction  

It is widely agreeable that the animal-human bond is a strong one, as proven by the nearly 78 

million dogs and 86 million cats kept as companion animals in the U.S. today. Every year 

approximately 6.5 million companion animals end up in U.S. shelters, and as many as 1.5 million 

are euthanized every year. These figures have declined since 2011, likely from an increased 

reliance on technology leading to more strays being returned to their owners, and adoption 

awareness campaigns ("Pet Statistics", 2017). This study hopes to examine trends in shelter 

animal outcomes and identify insights that could help shelters focus their resources on those 

animals that need extra attention in finding a forever home. The paper will begin with an 

overview of previous shelter adoption research on shelter housing, current outcome trends 

using linear regression models, and an analysis of the “Black Dog Syndrome” hypothesis. Next, a 

brief summary of the original data and model used will be provided, to be followed by empirical 

results and interpretation of statistical outputs. Then, the paper will review any implications, 

weaknesses, and possible extensions of this study. A reference section including access to the 

original dataset and technical appendix concludes the paper for further review.   

 

Literature Review  

In preparation of the study, a brief analysis of previous research was conducted for background 

information on the current work being done to examine trends in shelter animal outcomes. 

Authors Gourkow and Fraser published a study in 2006 for the “Universities Federation for 

Animal Welfare”, in which they conduct a controlled study of adult shelter cats in 4 different 

types of shelter housing to determine if the shelter environment has any impact on the 
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likelihood of adoption. Their intention of the study is to focus on adult cats, as they are the 

most difficult to rehome and spend the longest periods of time in shelters. The controlled study 

found that most adopters cited behavioral characteristics of the animal (friendly, playful, 

happy) as reason for selecting cats, and that these traits were generally associated with lower 

stress scores. The results of the study suggest that improved housing conditions can improve 

the chances for adoption of adult shelter cats. This study has significant implications for cost-

efficient policies that administrators could implement to easily improve outcomes for shelter 

animals. 

 

In 2011, authors Morris, Wolf, and Geis from the Animal Assistance Foundation published 

Trends in intake and outcome data for animal shelters in Colorado, 2000 to 2007 in the “Journal 

of the American Veterinary Medical Association”. The objective of the study was to measure 

trends in outcome data for animals in Colorado shelters. This paper was found to be relevant in 

that the procedure of the study was to analyze the data using linear regression analysis with 

outcome data, similar to the procedure conducted in this current study. The report resulted in 

the statewide conclusion that intakes for dogs had significantly decreased, the intake for cats 

had increased, and that euthanasia rates for dogs was unchanged. The results also showed that 

there are clear distinctions of trends in the urban and rural data, suggesting different needs in 

each type of community. The conclusions also suggest that the dynamic for dog euthanasia 

appeared to reach equilibrium, giving shelters adequate expectations for improving the 

outcome of euthanasia. The study also suggests that the use of transfers (animals being 

transferred to other shelters based on shelter capabilities and community needs/expectations) 
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was increasingly being used within all regions of the state to optimize the chances of adoption. 

The study also confirms the industry expectation that age and intactness (whether the animal is 

spayed/neutered) are the most impactful variables in determining shelter animal outcomes.  

 

The final study to be examined was conducted by Svoboda and Hoffman in 2015 and published 

in the journal, “Animal Welfare”. The objective of the study was to further analyze the popular 

press reporting that coat color bias negatively impacts shelter adoption rates for black domestic 

dogs. The study reports this phenomenon as ‘black dog syndrome’ (BDS) and that it increases 

the likelihood of euthanasia and may explain a higher than average amount of time in shelters. 

The study analyzed four years of intake and outcome data from only two shelters in the Pacific 

Northwest. The results concluded that the average length of time in shelter and rates of 

euthanasia for black dogs was not significantly larger than other colored dogs. The results did 

confirm the a priori assumption that age and breed group were more accurate predictors of 

shelter outcomes, and that aggressive breeds have a significantly longer time spent in shelters 

and rate of euthanasia than other breeds. The study only examines two shelters in a specific 

region of the U.S, showing a weakness of the study and opportunity for further research.  The 

impacts of the study show that further analysis is necessary to determine the importance of 

BDS in determining outcome, and that if the variable proves to be insignificant, shelters may be 

misallocating their resources by dedicating more focus on promoting black dogs for adoption.  
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Data 

The dataset used in the study was provided by the Austin Animal Shelter, with statistics taken 

from the ASPCA from October 2013 to March 2016, and includes over 25,000 observations of 

intake and outcome data for both dogs and cats. The original dataset includes the following 

variables: Outcome (Adoption, Euthanasia, Death, Return to Owner, and Transfer), Name of the 

animal (if available), Date and time of outcome, Outcome Subcategories, Breed, Coat Color, 

Sex, Age, and Intactness. The variable of date/time of outcome was omitted from the model, 

based on the data cleaning abilities needed to efficiently control for this variable. The 

information set in regard to outcome subcategories gives further explanations in regard to the 

animal’s outcome. For example, the outcome of euthanasia includes subcategories such as 

suffering (age) and aggression. Subcategories for the outcome of death could include whether 

the animal died in foster care or transport. These subcategories were eliminated from the 

model but could be utilized in further studies. The original variable of Breed contained over 

1600 specifications, and therefore was replaced with a proxy variable for Aggressive Breed to 

include the pure and mixed breeds of Pitt Bull, Staffordshire, Rottweiler, German Shepherd, 

Doberman, Chow, Great Dane, and Husky. This aggressive breed list was obtained from the U.S 

Department of Health. The original variable of Coat Color contained over 300 color 

descriptions, and therefore was replaced with a proxy variable to control for the 

aforementioned ‘Black Dog Syndrome.” The original Age variable was sorted into three discrete 

variables to include puppy/kitten (<1 yr), youth (1-5 years) and old (>5 years).  
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Model 

The study includes two linear regression models focused on determining the specified 

outcomes of Adoption and Euthanasia, with the aforementioned explanatory variables and 

expected coefficient sign specified in tables 1 and 2 below. All variables in the model are in the 

form of discrete choice, taking on a value of either zero or one, with the coefficients being 

interpreted as an increase or decrease in the probability of the outcome.   
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From tables 1 & 2, we can see that the expected coefficient signs for each of the two models 

are opposite, for example, we expect age to have a negative impact on adoption, but a positive 

impact on euthanasia. Determining the relationship between sex and both outcomes is 

uncertain. From previous research, we can assume that if the animal has been spayed or 

neutered, that it would positively impact adoption rates, but the impact on euthanasia is 

uncertain. Based on the previous literature and the statistical history of cats being adopted less 

and more often euthanized, we can predict that the discrete variable of Dog=1 will have a 

positive relationship with adoption and a negative relationship with euthanasia.  To test the 

theory based on the Svoboda and Hoffman study mentioned above, we will predict that if an 

animal has a black coat, this will have a negative relationship with adoption probability and a 

positive relationship with euthanasia probability. We are also curious to know if giving the 

animal a name prior to the outcome has a significant impact on the animal’s outcome.  If the 

animal has been given a name prior to the outcome we predict that it will have a higher 

probability of adoption, and a reduced probability of euthanasia. Finally, we will identify if the 

animal has been classified as belonging to one of the nine aggressive breeds (mixed or pure) 

established by the USDH, and examine that effect on probability of outcome. Consistent with 

previous research and a priori assumptions, we can predict that aggressive breeds will have a 

decreased probability of adoption and an increased probability of euthanasia when compared 

to a non-aggressive breed. 
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Descriptive Statistics 

Table 3 below presents the descriptive statistics for all model variables to include mean, 

standard deviation, minimum, maximum, and number of observations. Due to the fact that all 

variables are discrete choice, or dummy variables, the minimum and maximum values for all 

variables are 0 and 1, respectively, with 25,619 observations for each variable.  

 

 

Based on the statistics in Table 3, we can note that only 42% of shelter animals have an 

outcome of adoption, around 6% are euthanized, 33% are transferred, about 19% are reunited 

with their owners, and less than 1% die in shelter care. The data set includes both dogs and 

cats, with 60% of the observations being dogs, and the remaining 40% are cats. About 73% of 
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the animals observed are spayed or neutered, and 48% of the data set are female. With regard 

to age, both puppies/kittens (less than 1 year) and youth (1-5 years) hold roughly the same 

proportion of the observations (43% and 44%, respectively) and the remaining 13% being more 

than 5 years old. Breeds classified as “aggressive” comprise about 16% of the dataset, and 30% 

of the animals have black in their coat description.  

 

Empirical Results  

Tables 4 and 5 below show the coefficients of the LPM regression for both models, with the 

variables listed in order of magnitude. Asterisks (*, **, & ***) indicate significance at 0.1, 0.5, 

and 0.01, respectively, using the P-value approach, with P-values in parenthesis.  
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For both models, all coefficient signs are consistent with a priori assumptions mentioned 

previously, with the exception of the DOG variable under the adoption model, but it proves to 

be statistically insignificant. All variables proven to be significant are so at the 99% confidence 

level. Under both models for explaining adoption or euthanasia outcomes, the most impactful 

variables are FIXED and AGE, which are consistent with a priori predictions. Also, consistent 

with previous predictions, older dogs are less likely to be adopted and more likely to be 

euthanized than puppies/kittens, and female animals are more likely to be adopted than male 
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animals. Aggressive breeds in general are about 3.5% less likely to be adopted and about 2.8% 

more likely to be euthanized than other breeds, with Pit Bulls specifically about 5% less likely to 

be adopted and 6.4% more likely to be euthanized in comparison to other breeds. Consistent 

with the findings of the Svoboda and Hoffman study, “Black Dog Symptom” is not a statistically 

significant variable in explaining either outcome of adoption or euthanasia in this study. The 

data shows that giving the animal a name prior to their outcome is statistically significant in 

explaining both outcomes, with an increase of 7.5% in adoption rate and a 5.8% decrease in 

euthanasia likelihood. Both models have a relatively low R2, which is to be expected due to 

several excluded variables which could be incorporated in further studies, however both 

models do have overall significance under the F-test approach.   

 

Weaknesses and Extensions  

Due to the nature of the original dataset, there are several weaknesses and extensions to be 

identified in this study. There is an inherent difficulty in breed identification with many mixed 

breeds in the data set and over 1600 specifications. In further extensions, it would be beneficial 

to categorize the breeds into different classifications such as hunting or toy groups, or classify 

the animals by weight class. It could be predicted that the R2 would be significantly improved if 

the variables of time/date of outcome, and time spent in the shelter could be included in the 

model. Further analysis of a more nationally aggregated dataset may also give further insights 

into the significance of the “Black Dog Syndrome.” Further extensions of this study could 

include an analysis of the psychological ramifications of euthanasia-related work. In future 

studies, it would also be useful to run a separate analysis for dogs than cats, as some of the 
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variables may fall risk to multicollinearity. In further studies, it may also be beneficial to control 

for rural versus urban areas to further explore the conclusions drawn in the Morris, Wolf, and 

Geis study. Broader extensions would also be improved by including information on the shelter 

housing conditions to further explore the hypotheses previously stated by the Gourkow and 

Fraser study. The original dataset also included sub-classifications for the different outcomes of 

shelter animals, and could be used to further evaluate the effectiveness of transfers, foster 

care, and prove useful in evaluating aggressive breed behavior and subsequent outcomes.  

 

Conclusions and Implications  

As expected, the most significant explanatory variables in explaining both adoption and 

euthanasia outcomes are age and intactness. Pit bulls and aggressive breeds are clearly facing 

discrimination as shown by the high rates of euthanasia and low rates of adoption. In the 

opinion of the author, the most impactful implication of this study is the significance of naming 

the shelter animal before their outcome. This would be a simple option to improve the 

outcomes for shelter animals at no cost to the shelters, and would do well to be implemented 

in company policies. It is widely accepted that aggressive breeds, and especially Pit Bulls, get a 

bad reputation in regard to adoption preferences. This is another important observation when 

considering allocating shelter resources, as these breeds may do well in auxiliary adoption 

promotion environments such as prison rehabilitation programs, or anxiety aid in hospitals, 

airports, and assisted living homes. Although much more work remains to be done to further 

improve outcomes for shelter animals, this study at least proves that Bob Barker has always 

been accurate in his signature directive, “Remember to spay and neuter your pets!” 
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