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Abstract: This study reported the acquisition and the sterilization rate of household dogs surveyed 1n 2009
at Taiwan. Six modes of dog acquisition were included mn the survey: obtained by a friend/relative (42.1%)
bought from pet shop (23.7%) found as a stray (21.0%) born by my dogs (6.0%) adopted at animal shelters
(3.2%) and others (3.9%). The sterilization rate of household dogs in the survey was 32.7%. Using the data of
this survey and others of analogous published study to run regression analysis, a negative correlation was
presented between the rate of the acquisition obtained by a friend/relative and the rate of the sterilization rate
of household dogs. The regression equation is: y = -0.3761x+0.571; R* = 0.8926. Results in this report support
the recommendations that the sterilization of household dogs can decrease the shelter intake of unpredicted

unwanted dogs.
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INTRODUCTION

During the last 40 years, the greatest threat to the hfe
of domesticated dogs and cats does not come from
infectious diseases but rather from the threat of
euthanasia after being abandoned or surrendered to
ammal shelters (Marsh, 2010). Tens of millions to
millions of pets are euthanized each vear after being
abandoned by their owners (Batson, 2008; Davis ef al,
2007, Fielding and Plumridge, 2005; Kass et al., 2001,
Marsh, 2010, Tung et af, 2010, Zanowski, 2010).
Increases in the number of unwanted dogs may lead to
shelter overpopulation which has mcreased globally
during the last 40 years (Marsh, 2010, New et al., 2004).
Increases mn unwanted dogs and cats, leading to
overpopulated shelters introduces the risk of ammals
being tumed away from shelters or owners finding
alternative methods for abandoning their pets. This can
result in mereased stray animal populations, reductions in
vaccinataion rates among commumnity ammals and
mtroduction of human public health threats such as bites,
parasitic diseases and rabies (Reece and Chawla, 2006;
Scarlett, 2008 Slater, 2001; Totton et af., 2010).

Tung et al. (2010) mndicated that in Taiwan the
number of impounded dogs mereased from 78,686 dogs in

1999 to 127,023 dogs mn 2009 an average annual increase
of »6%. During this same time, the number of dogs
euthanized 1n shelters increased synchronously by year
(Tung et al., 2010) which exemplifies the serious problem
of shelter overpopulation in Taiwan.

Marsh (2010) mdicates that the substantial drop n
the national shelter euthanasia rate over the past 30 years
in United States was associated with a drop in the number
of pets taken m by shelters. This strong correlation
between shelter imtake and euthanasia rates 1s also
reflected in national data in Taiwan (Yen et ai., 2013). A
successful method of reducing shelter mtake and thus
reducing unnecessary ammal euthanasias has been to
increase the sterilization rates of household dogs
(Marsh, 2010). In this study, researchers aimed to use
statistical data of household dog acquisitions in US, Italy,
Dominica and Taiwan to assess the regression between
the sterilization rates of household dogs and the rates of
the household dog acquired by friends or relatives which
implicates the sterilization rate of the household dogs.

MATERIALS AND METHODS

Canine acquisition and sterilization survey: In 2009, a
national survey of the acquisition of household dogs and
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status of sterilization were investigated in Taiwan by
random digit dialing telephone survey using the method
by Tung et al. (2010). Population based data on pet
ownership and household demographics were obtained
through a structured questionnaire (Appendix 1). The
pre-determined margin of error for all surveys was £3%
points with confidence level was 99% for all surveys.
Results of the questiommaire were analyzed using Visual
FoxPro Version 6.0 (Tung ef af., 2010).

Linear regressive test: The acquisition rate of household
dogs obtained by a fend/relative and the sterilization rate
of household dogs collected for this study as well as
analogous data of other published studies. Simple linear
regression is tested by the method by Chatterjee and Hadi
(2006).

RESULTS AND DISCUSSION

Methods for dog acquisition: A total of 16,591 valid
telephone questionnaires were completed. Among them
a total of 2,225 (13.41%) households owned dogs. A total
of 3,341 dogs were owned by the 2,225 dog-owming
households or an average of 1.5 dogs per household. A
simple extrapolation of this dog ownership rate using
Taiwan national census data, led to an estimate of
1,565,156 owned dogs in the country. The 32% (32.7%) of
owners reported surgically sterilizing their dogs. Among
dogs owning households, 73.6% reported that dogs were
the only animals in the household, 5.7% own dogs and
cats, 18.9% owndogs as well as amumals other than cats,
1.7% own dogs, cats and other animals like fishes rodents,
etc. Dogs were acquired from a variety of sources as
follows: obtained by a friend/relative (42.1%) bought from
pet shop (23.7%) found as a stray (21.0%) born by my
dogs (6.0%) adopted at amimal shelters (3.2%) and others
(3.9%) (Table 1).

Table 1: Methods of household dog acquisition, Taiwan 2009

Method of acquisition (n = 2501) Frequency Percent
Obtained from a friend/relatives 1,054 42.1
Pet store 593 237
Found as a stray 524 21.0
Born by my dogs 151 6.0
Adopted at animal shelter 81 32
Others 91 39
Total 2,494 100.0

Linear regressive test: The acquisition rate of household
dogs obtained by a friend/relative and the sterilization rate
of household dogs in this swrvey as well as analogous
data of other published papers are presented in Table 2.
Through regression analysis, a negative correlation was
observed between the sterilization rates of household
dogs and the acquisition rates of dogs obtamed by a
friend or relative as percent of dogs acquired from friends
or relatives mncreases, camne sterilization rates decrease.
The regression equationis y = -0.3761x+0.571, R* = 0.8926
as shown n Fig. 1.

Intuitively, free-roaming pets arealways considered
to be bred from the pets freely roamed m commumnities,
consequently, trap-neuter-return also known abbreviated
as TNR (Longcore et al, 2009) is consideredas a
humane and more effective alternative to euthanasia
policy to solve shelter overpopulation. However, several
studies using statistical methods have proved that
trap-neuter-return as a sole method of sterilization 1s not
likely significantly to lower shelter euthanasia rate.
(Amalku et al., 2010; Andersen et al., 2004; Foley et al.,
2005; Schmidt et al., 2009). Sterilization of household dogs
and cats can have profound effects on reducing
overpopulation of companion animals and shelter
overpopulation (Amaku et al., 2009; Handy, 2001; Marsh,
2010) thereby reducing unnecessary shelter euthanasia
and reducing public health threats from free-roaming
animals (Slater, 2001 ).
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Fig. 1:Regression analysis comparing the sterilization
rates of dogs to the rates of household dogs
acquired from friends or relatives

Table 2: Analogous published data of the relationship between sterilization rates and acquisition of dogs from a friend or relative

Sterilization rates Acquisition rates of dogs obtained

(X-axis) (%0) by a friend or relative (Y-axis) (%) Resources Location
12.0 57.4 Davis ef al. (2007) Dominica
16.4 417 Slater et ad. (2008) Ttaly

32.7 42.1 This survey Taiwan
75.0 30.0 Kass et af. (2013) USA
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Results from this study and supported by similar
research (Amaku et al., 2010; Handy, 2001; Marsh, 2010)
have found a strong negative correlation between
household pet sterilization rates and shelter intake.
Household dogs are acquired from a variety of sources.
However, the most common way in the world usually is
obtammed by a friend or relative as a gift: Kass et al. (2013)
found 30% of household dogs were obtained from
friends/relatives in Santa Clara of California; Slater et al.
(2008) found 47.7% in central Ttaly; Davis et al. (2007)
found 35.8% from a neighbor or friend and 21.6%
from outside neighborhood in Rosequ, Dominica;
Batson (2008) found 39% as a gift from a friend or relative
based on information from 62 countries. Plumridge found
that the first choice of household dog owners would be to
give away their dogs to friends or relatives if the pet was
no longer wanted. Based on these reports, it would be a
reasonable inference that owners who do not sterilize
their pets may be more likely to give the unwanted
offspring of ther pets to a friend or relative. In
support of this inference, this swvey found a
negative correlation between the rates of acquisition
and sterilization of household dogs, combining other
analogous published data by Kass et al. (2013),
Davis et al (2007) and Slater e# al. (2008). Therefore, rate
of household dog obtained from a friend/relative may
unply the status of sterilization Similarly, methods of
dog acquisition may present an opportunity for ammal
advocates and public health officials to introduce
interventions to improve sterilization rates of dogs. To
mcrease adoption rates, kennels should direct efforts
towards improving the shelter ammals’ health the priority
concern for potential adopting families. Valuation for
pet characteristics differs by culture and needs to be
taken into account when designing stray management
strategies. For example, behavioral quality of stray dogs
is the most important characteristic for adoption in the TS
(Rhodes, 2002); in Ttaly, the dog’s age is given the most
weight (Normando ef af., 2006). In Taiwan, the health of
shelter animals 15 the most important. Considering the
current state of shelter over-crowding (Peng et al., 2012),
the lack of open space for exercise or separating trouble
animals makes it difficult to keep dogs healthy. Creating
special shelters, specifically to keep healthy, adoptable
animals transferred from other shelters can help alleviate
over-crowding in existing shelters, improve the animal’s
wellbemng and ensure shelter staff safety.

Prevention of ammal abandonment through improved
sterilization practices will reduce the number of animals
entering a shelter. However, many shelters also adopt out
anmimals. Intmitively, improving practices which promote
commumty members to adopt shelter animals would also

reduce overcrowding. The finding that only 3.2% of dogs
in this survey were acquired from shelters is profound as
compared with Santa Clara, California (Kass et af., 2013).
Amnimal shelters often provide veterinary care mcluding
vaccination and sterilization, prior to adoption. Campaigns
to increase awareness about the benefit of shelter
adoptions may decrease overcrowding and improve
sterilization and vaccination rates for dogs in Taiwan.

Reducing stray dog populations and improving
canine rabies vaccination rates should be a priority for
Taiwan. In 2011, after >50 years being considered
rabies-free, a rabies reservoir species enzootic to remote,
mountainous regions was discovered (Chiou et al., 2014).
With this discovery, the public health implications of dog
overpopulation become much more serious. Each year
over 55,000 people die from rabies, globally and 98% of
these deaths are due to the bite from an infected dog
(WHO, 2013). Overpopulation of dogs increases the risk
of rabies spillover from the reservoir amimal, the ferret
badger. In addition, free-roaming dogs may present an
increased risk for transmission to the dog owners and the
community as free-roaming dogs may be more likely to
contact the reservowr rabies species (Scarlett, 2008,
Slater, 2001). To further ughlight the seriousness of this
issue, the wildlife rabies virus variant in Taiwan is
closely related to the rabies virus that circulates in dogs
(Bourhy et al., 1999, Johnson et al., 2003). Therefore, it
may be that this virus varant can more easily transmit
between the wildlife reservoir and dogs.

Basic tenets of rabies include canine
rabies vaccmmation coverage of >70% and population
management encompassing high sterilization rates of
dogs (Reece and Chawla, 2006; Totton et al., 2010, WHO,
2013). The findings of this survey mdicate that only 32.7%
of owned dogs were reported to be sterilized When
accounting for stray dogs as well, the percentage of dogs
in Taiwan which are sterilized may be much lower. Tt is
important for countries attempting to control rabies to
monitor domestic ammal and place
interventions to prevent overpopulation, thereby
decreasing the risk of rabies spillover into domestic
animals and people.

control

populations

CONCLUSION

Over the courses of the project, researchers found
that there 1s a negative comelation between the
friend/relative acquisition rate and the sterilization rate
of household dogs. Tt also appears that household
sterilization may become a very efficient strategy to
decrease shelter overpopulation and the
unnecessary massive animal euthanasia rates in shelters.

resultant
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Meanwhile, rabies is a universally fatal disease and
1s directly related to overpopulation of pets, further study
is warranted to determine the most efficient strategies to
reduce dog overpopulation and free-roaming dogs as part
of Taiwan’s national rabies control strategy.

APPENDIX

A. Do you own dogs? O1. Ves 02. No jump to part C

How many dogs do you own? Totally:dogs

(1) male:dogs, neutered: dogs; unneutered:dogs; unknown:dogs

(2) fernale:dogs, spayed:dogs; unspray ed:dogs; unknown:dogs

Where are dogs from? multiple repondence

o1. bomed by my dogs, 02. bought, O3. taken on street, 04. obtained from
friends/relatives, ets. 035. adopted from shelter, . unknown

How old are your dogs?

(1) years old, dogs

(2) years old, dogs

The way to keep:

(1) abways at home: dogs;

(2) always leashed when go out:dogs,

(3) occasionally unsupervised:dogs;

() abways unsupervised: dogs

(5) How much to spend per dog per month? NTD

B. Dow you own cats? 01. Ves 02. No jump to part D

(6) How many cats do you own? Totally :cats

(1) male:cats, neutered:cats; unmeutered:cats; unknown:cats

(2) fernale:cats, spayed:cats; unsprayed:cats; unknown:cats

7. Where are cats from? multiple respondence

01. bomed by my cats, 02. bought, 03. taken on street, 04. obtained from
friends/relatives, ets. 05, adopted from shelter, 6. unknown

8. How old are your cats?
(1) years old, cats
(2) years old, cats

9. The way to keep:

(1) abways at home: cats;

(2) always leashed when go out:cats,

(3) occasionally unsupervised:cats;

() abways unsupervised: cats

10. How much to spend per cat per month? NTD

C. Do you own amy other animals other than dogs and cats, like birds,
fishes, reptiles, insects, others? (multiple respondence)

Ol. Yes

Oa. birds Ob. fishes Oc. reptiles
Od. insects Oe. others

02 no

D. Basic information of respondences

Gender: O1. male, 02. female

Age: 01, <19 years old D2, 20-29 yo 03, 30-39¢ yo 04 40-19 yo
05, 50-59 yo 06, =60 yo 09, refuse to answer

How many people in your house: persons refuse to answer
Education: 01. <6 grade 02. 7-9 grades 03. 10~12 grades 04. college or
above 09. refuse to answer

Tncome per month of whole family :
o1, <30,000 NTD

02, 30,000~50,000

03, 50,000~70,000

04. 70,000~100,000

a5. 100,000~ 150,000

6. >150,000
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