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A Study on the Association between Number of Impounded
Days and Adoption Rate of Stray Dogs at Public Animal
Shelters in Changhua County, Taiwan
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Abstract
According to the adoption records of the animal shelter in Changhua county from 2004 to 2010, this study
investigated if there was a statistically advantageous length of shelter stay, from the time when dogs impounded until
their adoption. The adoption records during this period of time showed that a total of 1,533 dogs were adopted. The
number of days for dogs to be impounded was divided into different categories and the adoption rate (number of
dogs in each category divided by the total number of dogs being adopted) was calculated. Statistical analyses were
performed to investigate the association between the number of days of impoundment and the adoption rate. The
nonparametric Kruskal-Wallis Test was used to perform the analyses, in which the numbers of impoundment days
were divided into three categories: 0-6 days, 7-13 days, and over 13 days. The association between these three
categories and the adoption rate was tested. The results of the test showed that the adoption rate of dogs impounded
for 7-13 days was significantly higher than those impounded for other lengths of time. It was concluded that the
adoption rate of dogs being impounded for 7-13 days was the highest.
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บทคัดย่อ
การศึกษาความสัมพันธ์ระหว่างจํานวนวันที่สุนัขถูกกักขังกับอัตราการรับไปเลี้ยงของสุนัขจรจัดใน
แหล่งพักพิงสุนัขสาธารณะ ในมณฑล Changhua ประเทศไต้หวัน
Meng-Chih Tung1,4 Chang-Young Fei2 Jeng-Tung Chiang3 Kwong-Chung Tung1*
การศึกษานี้ทําการศึกษาทางสถิติถึงความสัมพันธ์ระหว่างระยะเวลาที่สุนัขจรจัดพํานักในแหล่งพักพิงสุนัขสาธารณะกับอัตราการ
รับเลี้ยง โดยใช้ข้อมูลจากระเบียนสุนัขของแหล่งพักพิงสุนัขสาธารณะ ในมณฑล Changhua ระหว่างปี ค.ศ. 2004 ถึง 2010 จากข้อมูลพบว่า
ในระหว่างช่วงที่ทําการศึกษา มีจํานวนสุนัขทั้งหมด 1,533 ตัวที่ถูกรับเลี้ยง จํานวนวันที่สุนัขอยู่ในแหล่งพักพิงได้จัดแบ่งออกเป็นกลุ่มต่างๆ
และอัตราการรับเลี้ยง (คํานวณจากจํานวนสุนัขในแต่ละกลุ่มหารด้วยจํานวนสุนัขทั้งหมดที่ถูกรับเลี้ยง) เพื่อหาความสัมพันธ์ทางสถิติระหว่าง
จํานวนวันที่สุนัขถูกกักขังกับอัตราการรับไปเลี้ยง วิธีการทางสถิติที่ใช้ เป็นแบบ nonparametric ได้แก่ Kruskal–Wallis และ Friedman
โดยจํานวนวันที่สุนัขอยู่ในแหล่งพักพิง แบ่งออกเป็น 3 กลุ่ม ได้แก่ 0-6 วัน 7-13 วัน และมากกว่า 13 วัน จากการวิดคราะห์ทางสถิติทั้งสอง
รูปแบบพบว่า อัตราการรับเลี้ยงในสุนัขกลุ่ม 7-13 วัน มีค่าสูงที่สุด และสูงกว่าสุนัขกลุ่มอื่นๆ
คําสําคัญ: อัตราการรับไปเลี้ยง แหล่งพักพิงสุนัข จํานวนวันที่เหมาะสมทีส่ ุนัขจรจัดพํานัก ไต้หวัน
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Introduction
Animal shelters are established in order to
provide stray animals in communities with a
temporary shelter. After animals are impounded, they
will face many impacts, such as unfamiliar
environment, a monotonous lifestyle, crowded spaces
and the menace of infectious diseases, which all
directly influence their welfare in the shelters and
indirectly influence the animal adoption rate. Weng et
al. (2006) found that, in Taiwan, nearly 80% of the
respondents were aware of the existence of animal
shelters in their communities; however, only 20% of
them had visited animal shelters. Moreover, among
respondents who had visited animal shelters, only
30% of them were satisfied with the environment and
service of animal shelters. They concluded that most
Taiwanese do not have a high concern about but are
dissatisfied with animal shelters. Unfortunately,
society seldom pays attention to such an issue, and
there is a general lack of public empathy for the
animals suffering in animal shelters. Consequently,
animal shelters are marginalized from society
(Zawistowski and Morris, 2004). Because animal
shelters in Taiwan have limited space and resources,
the best policy for efficiently using limited resources
is to reduce the length of impoundment. From the

perspective of animal welfare, after animals are
impounded, the best ending for them is to find a new
owner (Wells and Hepper, 2000). Therefore, it is
necessary to manage the maximum number of dogs
impounded and the minimum days of being
impounded. This study attempted to explore if there
is a statistically advantageous number of days to be
impounded, from the time when animals are
impounded until adoption, based on the adoption
records from the animal shelter in Changhua county
from 2004 to 2010.

Materials and Methods
According to the records from the log of the
animal shelter in Changhua county from 2004 to 2010,
the adopted dogs were divided into different groups
based on the number of impoundment days.
Moreover, the percentage and cumulative percentage
of the number of dogs in each group as well as the
total number of adopted dogs were calculated, as
shown in Table 1. A diagram was drawn up based on
Table 1 to obtain curves concerning the number of
impoundment days and the adoption rate. The
association between the number of impoundment
days and the adoption rate was investigated by
analyzing the curves and performing statistical
analyses. The nonparametric Kruskal-Wallis Test
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(Berenson et al., 2009)was used, in which the number
of impoundment days was divided into three
categories: 0-6 days, 7-13 days, and over 13 days. The
association between these categories and the adoption
rate was tested. The association was determined
based on p-value.

Statistical Analyses: The nonparametric Kruskal–
Wallis Test was used in this study, in which the
number of impoundment days was divided into three
categories: 0-6 days, 7-13 days, and over 13 days. The
association between these three lengths and the
adoption rate was tested. The results showed that the
p-value of the nonparametric Kruskal-Wallis Test was
0.016 (p<0.05). The tests showed that there was a
significant difference in the adoption rate between 713 days of impound and other lengths of
impoundment, suggesting that the adoption rate of
the dogs impounded for 7-13 days was the highest.

Results
This study collected the records of 1,553
adopted dogs at the public animal shelter in
Changhua County from 2004 to 2010. Table 1 was
developed based on the number of impoundment
days, the number of adopted dogs, the adoption rate,
the cumulative number of adopted dogs, and the
cumulative adoption rate. According to the data in
Table 1, a diagram (Fig 1) was drawn up based on the
number of impoundment days, the daily adoption
rate, and the cumulative adoption date. As shown in
Figure 1, the adoption rate of the dogs impounded for
7-13 days was the highest.

As shown in Figure 1, after stray animals
were impounded for 7-13 days, there is a significant
increase in the slope of the blue curve for the adoption
rate. The slope of the red curve for the cumulative
adoption rate also significantly increases from Day 7
to Day 14. After Day 14, the curve gradually becomes
horizontal, and its slope is also close to zero.
Therefore, the highest adoption rate was during the
period when the dogs were impounded in shelter for
7-13 days.

Table 1 The association between number of impoundment days and adoption rate of stray dogs at animal shelters
from 2004 to 2010 at Changhua County.
Days impounded when
adopted

No. of adopted dogs

% of adopted dogs to total No. of cumulative adopted % of cumulative adopted
adopted dogs
dogs
dogs to total adopted dogs

0

30

1.9%

30

1.9%

1

22

1.4%

52

3.3%

2

50

3.2%

102

6.6%

3

41

2.6%

143

9.2%

4

48

3.1%

191

12.3%

5

45

2.9%

236

15.2%

6

41

2.6%

277

17.8%

7*

403

25.9%

680

43.8%

8*

208

13.4%

888

57.2%

9*

138

8.9%

1,026

66.1%

10*

81

5.2%

1,107

71.3%

11*

57

3.7%

1,164

75.0%

12*

68

4.4%

1,232

79.3%

13*

37

2.4%

1,269

81.7%

14

21

1.4%

1,290

83.1%

15

18

1.2%

1,308

84.2%

16

21

1.4%

1,329

85.6%

17

10

0.6%

1,339

86.2%

18

7

0.5%

1,346

86.7%

19

12

0.8%

1,358

87.4%

20

10

0.6%

1,368

88.1%

21

11

0.7%

1,379

88.8%

22

6

0.4%

1,385

89.2%

23

11

0.7%

1,396

89.9%

24

6

0.4%

1,402

90.3%

25

8

0.5%

1,410

90.8%

26

10

0.6%

1,420

91.4%

27

8

0.5%

1,428

92.0%

28

10

0.6%

1,438

92.6%

29

4

0.3%

1,442

92.9%

30~188

111

7.1%

1,553

100.0%

Total

1,553

100.0%

*Kruskal-Wallis Test, p=0.016, suggesting that the adoption rate of 7-13 days impounded dogs was the highest.
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Figure 1 The association between number of impoundment days and adoption rate of stray dogs at animal shelters from 2004 to
2010 at Changhua County

Discussion
This study collected the information of 1,553
adopted dogs. According to the statistical analyses on
these cases, this study found that there was a
significant difference (p<0.05) in the adoption rate of
the group with 7-13 days of being impounded. The
result was consistent with the findings of the studies
conducted by Coppinger and Zuccotti (1999) and
Marston et al. (2005).
When dogs firstly enter shelters, due the
sudden disconnection with the owners and the
unfamiliar environment, they are under tremendous
psychological pressure (Hennessy et al., 1998).
Hennessy et al., (1997) also indicates that the plasma
cortisol level of dogs in shelters reaches the highest
level during the first three days of impounded period.
In the first day, the plasma cortisol level is 2.5 times
higher than that of household dogs, then decreases.
Having impounded for ten days, the plasma cortisol
level of dogs is the same as that of household dogs.
The change of plasma cortisol indicates the reason for
low adoption rate within 0 to 6 days after dogs are
impounded.
Coppinger and Zuccotti (1999) indicated that
the chances for dogs to be adopted are reduced after
they are impounded for more than two weeks due to
the fence effect. The fence effect refers to dogs
becoming rapidly aware that disturbing behaviors
(especially barking) can attract people’s attention.
When dogs bark, if shelter managers respond by
saying “Be quiet,” they will learn that barking can
attract people’s attention without being punished.
However, excessive barking is an abnormal behavior
that is unfavorable to being adopted. Moreover, dogs
are animals that require social behavior. In human
society, the objects with whom they have social
interactions are human beings and other dogs.
Therefore, in restricted shelters, it is necessary to have
animals freely control their surroundings and meet
their need for social interaction (Serpell, 1995). After
being impounded for more than two weeks, dogs will
exhibit abnormal behavior such as barking, owing to
the failure to obtain a normal life, which reduces the
chances of being adopted (Coppinger and Zuccotti,
1999). Moreover, Marston et al. (2005) found that
regardless of the location of the shelter, whether in a

city, suburban or rural area, animals are mainly
adopted on Day 5 to Day 15. After Day 15, the chances
for dogs to be adopted will significantly decrease.
Long-term impoundment in shelters will make dogs
feel depressed because their needs for normal social
interaction cannot be met. Tuber et al. (1999) found
that although dogs do not exhibit any abnormal
behavior before they are impounded, they may
develop abnormal behavior after they are impounded
in shelters. Wells et al. (2002) also found that the
behaviors of animals impounded in animal shelters
are indeed affected by the number of impoundment
days. The boredom of a closed environment causes
animals to gradually stop responding to stimuli from
the external environment. However, to potential
owners, dogs with indifferent attitudes are not
attractive. Therefore, their intention to adopt such
dogs will be reduced (Wells and Hepper, 1992; Wells
and Hepper, 2000). Furthermore, due to the chronic
stress caused by long-term impoundment, such dogs
will exhibit behavior such as forelimb lifting,
excessive barking, stereotyping, manipulation of the
environment, self-grooming, and coprophagy (Beerda
et al., 1999; Hetts et al., 1992; Hubrecht et al., 1992).
They may also exhibit indifference and slow
responses, owing to the lack of long-term social
interactions.
According to the analyses above, if the
animals impounded in animal shelters fail to be
claimed or adopted within two weeks, they may
forever lose the chance of being adopted. Therefore,
14 days can be regarded as the limit of animal welfare,
and long-term impoundment exceeding 14 days can
be deemed a violation of the overall community
animal welfare. Besides leading to abnormal animal
behavior that reduces the chance of being adopted,
long-term impoundment also increases the risk of
being infected with infectious diseases. Some studies
have indicated that the risk of being infected with
infectious diseases from cats increases with the length
of their stay in shelters (Edinboro et al., 1999).
Moreover, several studies have verified that
stereotyping may be caused by physical changes,
which also reflects animals’ negative psychological
statuses, such as stress from the environment.
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Animals in shelters fail to exhibit natural
behavior because they are stuck in an environment
where their physical, psychological, and social needs
cannot be met. The closed and narrow space impedes
them from seeking food, exploring the environment,
defending their territory, and exhibiting social
behavior such as interacting with other members of
the same species. Moreover, animals in shelters may
suffer from the pressures caused by losing control of
the environment, exposure to strange environments,
and the loss of social attachments (Hennessy et al.,
1997). The abnormal behavior of animals in shelters,
such as barking, reveal that their natural needs cannot
be met, causing them to excessively develop other
behaviors
and
continue
such
meaningless
stereotyping such as chasing and biting their tails,
repeatedly licking their bodies, repeatedly pacing and
jumping off the wall, and biting things (Stephen and
Ledger, 2005). In addition to revealing the lack of
animal welfare, such behavior also indirectly reduces
their chances of being adopted. Some studies have
indicated that the abnormal behavior of dogs, such as
excessive barking and retreating to the back of the
cage, all affect potential owners’ intention to adopt
them (Wells and Hepper, 2000). As a result, extending
the length of stay may cause animals to develop more
abnormal behavior and lead to a vicious circle of
worsening animal welfare.
The results of the statistical analyses
performed in this study showed that Day 7 to Day 13
after impoundment is the critical period for dogs to be
adopted. The adoption rate before and after this
period of time is extremely low. Therefore, this study
provides important data as reference to increase the
adoption rate of animals.
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