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This study aimed to determine if there has been an increase of global interest on pet
adoption immediately after the WHO declaration of the pandemic and if the effect has
been sustainable in 8 months on. We conducted a Google Trends search using keywords
related to pet adoption. Relative search volume (RSV) was scored between 0 and 100
for the lowest and the highest, respectively. Top countries contributing to the dataset
included Australia, the United States, Canada, New Zealand, the United Kingdom,
Singapore, the Philippines, and Malaysia. From 2015 through 2020, the worldwide RSV
for the categories of pet, dog and cat adoption peaked between April and May 2020, the
early epidemic phase of the pandemic. These were significantly higher than the 5-year
worldwide average RSV for all three categories (P = 0.001). Comparing to the same
period in 2019, the RSV ratio (2020/2019) for both dog and cat adoption increased by
up to 250%. Nonetheless, the RSV for dog adoption has been decreasing since July
2020 and returned to the 5-year average by December 2020. In contrast, the interest
in cat adoption remained sustainably high, possibly reflecting the feline acclimation to
indoor living. In conclusion, the global interest in pet adoptions surged in the early phase
of the pandemic but not sustainable. With the launch of COVID-19 vaccines, there is a
concern for separation anxiety and possible abandonment of these newly adopted pets
when the owners would leave their homes for work in the future.
Keywords: COVID-19, Google trend, pet adoption, companion animal, animal welfare, epidemiology, public health,
infodemiology

INTRODUCTION
Cats and dogs are amongst the common domesticated animals for human companionship, and
their bonds with humans generally provide mutual psychosocial health benefits (1). Following the
global spread of the COVID-19 pneumonia, social distancing measures such as working from the
home policy has been reinforced worldwide (2, 3). Along with an increased unemployment rate,
the average hours per day spent at home for the general population has considerably increased after
the pandemic as compared to the corresponding seasons in 2019 (4). Sporadic news reports have
indicated an increase of dog and cat adoption from animal shelters (5–8). The United Kingdom
has even witnessed an emptied shelter because of an ever-high adoption rate (5). That being said,
abandonment of pet dogs and animal cruelty have also been reported amidst the pandemic (9),
probably due to rumors of animals as potential reservoirs of COVID-19 (10, 11). Stray dogs were
starved and some of them were subsequently euthanized (12). Animal cruelty is widespread and
has been reported in developed and developing nations (13). In Hong Kong, there were 20 people
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arrested for animal cruelty during the first half of the year 2020,
compared to 36 arrests over the whole year in 2019 (14).
Google TrendsTM is a freely accessible database of worldwide
internet searches and has been widely used for identifying
population interest on health and social issues (15–17).
Comparing to conventional epidemiologic surveys, Google
Trends provide real-time data without concern for recall bias
and reporting bias (16). In fact, the use of the internet data for
disease surveillance and health behavior could be traced back to
early 2000s when the term of infodemiology was introduced to
define web-based epidemiology studies (18). In this study, we
aimed to investigate the global interest in pet adoption during
the COVID-19 pandemic.

The Overall Popularity of Pet Adoption in
Different Geographical Regions
Between 1st December 2015 and 1st December 2020, the public
interest on pet adoption was expressed as a fraction of total
searches in a specific geographical region. The RSV ranked the
highest in the United States (100) followed by Australia (52),
Canada (46), Singapore (28), and the United Arab Emirates
(27). Countries ranked from the fifth to the tenth had an
overall RSV <12. These included New Zealand, Malaysia, the
United Kingdom, India and Ireland. For dog adoption, regions
in descending order of public interest were the United States
(100), Australia (99), Singapore (93), Canada, New Zealand (44),
United Kingdom (34), United Arab Emirates (33), Ireland (32),
Malaysia (20) and Hong Kong (20). For cat adoption, Singapore
had the highest popularity (100) followed by the United States
(68), Canada (65), Australia (63), United Kingdom (44), United
Arab Emirates (43), New Zealand (32), Hong Kong (27), Ireland
(23), and Malaysia (19).

METHODS
The Google Trend (GT) is a well-established freely available
source of big data for temporal analysis of information-seeking
behavior of the general public (19–22). The relative search
volumes (RSV) between 1st December 2015 and 1st December
2020 were collected for the search terms in the categories of
pet adoption (“adopt a pet,” “pet adoption near me,” “adoption
center”), dog adoption (“dog adoption,” “puppy adoption,” “dogs
for adoption near me”), and cat adoption (“cat for adoption,”
“kittens for adoption,” “cats for adoption near me”). The RSV
ranges from 0 to 100 and is normalized to the total search volume
according to regions, rendering it insensitive to population size
and regional accessibility to the internet. This allows direct
comparison of RSV between geographical locations. As such, a
value of 100 denotes the peak popularity between the abovestated search period, whereas 0 represents RSV below a detectable
level over the enquired time period. An asterisk wildcard was
added to represent truncated words as appropriate. Putative
search terms were chosen using the function of related queries in
GT. Candidate search terms were those with RSV greater or equal
to 30% of the total. The consensus was reached by discussion
among authors. Country-specific data of the top contributing
countries to the RSV were also obtained using customizable
filters. All data from GT was then exported to a comma separated
value (CSV) file which was then imported into Statistical
Package for Social Sciences (SPSS version 25.0) for statistical
analysis. Statistical significance was set at 0.05. All analysis
was two-tailed.
Kolmogorov-Smirnov test for normality was used to
determine if the RSV dataset was normally distributed across
the search period (23). For normally distributed datasets,
the differences of continuous variables between two groups
were compared using independent Student’s t-test. Otherwise,
the dataset would either be logarithmically normalized or
analyzed by non-parametric Mann–Whitney U test. The
mean RSV of each month between 1st December 2015
and 1st December 2020 was computed. The monthly mean
RSV between December 2015 and November 2019 was
compared to that between December 2019 and December
2020 compared with RSV in other periods of interest
(RSV ratio).
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Immediate and Long-Term Effect of
COVID-19 on Public Interest
From 2015 to 2020, the worldwide relative search volume (RSV)
for dog adoption and cat adoption peaked at April 2020, the early
epidemic phase of the COVID-19 pandemic (Figure 1). Likewise,
the interest in cat adoption peaked at 10th -16th May 2020. These
were significantly higher than the 5-year worldwide RSV average
for pet (40), dog (58) and cat (21) (Mann–Whitney U test,
P = 0.001). Interestingly, the RSV for cat adoption remained
sustainably high through December 2020 whereas that for dog
adoption has been gradually decreasing to 50, a level comparable
with the 5-year average. Comparing the worldwide RSV between
2020 and 2019 on the same month, the RSV ratio (2020/2019) for
both dog (1.42, range= 1.18–1.91) and cat adoption (1.90, 1.55–
2.54) has been increased by up to 250%. In descending order, the
contributing search volume in Australia was the highest (RSV =
100), followed by the United States, Canada, New Zealand, and
the United Kingdom (RSV range = 42–90). In Asia, search for
pet adoption was the highest in Singapore (RSV = 38), followed
by the Philippines, and Malaysia (RSV range = 20–36).

DISCUSSION
It has been questioned that cats and dogs may carry COVID19 virus which in turn act as a reservoir for infection for pet
owners (24, 25). Nonetheless, no evidence has clearly indicated
that these pet animals have been implicated in zoonosis events
of COVID-19 and therefore it should be safe to adopt cats
and dogs as well as to keep these pet animals in their home
(2, 3). Besides, still One health approach along with follow up
of good hygiene, sanitation and cleanliness need to be kept as
like preventive measures which would also aid in maintaining
disease free environments for these pet animals as public health
intervention strategies. Surveillance and monitoring of animals
need to be conducted by health agencies to rule out any possibility
of SARS coV-2 as well as strengthen the beliefs of pet-owners that
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FIGURE 1 | Relative search volume of pet adoption related key words between December 2015 and December 2020. The panels from top to bottom indicated the
searches for pet adoption, dog adoption, and cat adoption, respectively. Peaks as indicated by rectangles were observed following the WHO declaration of the
COVID-19 pandemic.

no longer working from home (5, 8, 38). Following the close
bonding established with their owners during the pandemic,
their dogs and cats could experience separation anxiety due to
sudden disappearance of their human companions. A period
of hyperattachment between owners and pets, such as that
seen in the current pandemic, is an established risk factor
for separation anxiety in dogs (39). Separation anxiety could
result in excessive barking, aggression and destructive behavior
such as damaging the indoor furniture when the owners are
away for work. These behavioral problems of the pet animals
may be overwhelming to inexperienced pet owners who adopt
their pets for the first time during the pandemic. In fact, the
concern for pet abandonment after the pandemic has been
acknowledged by animal shelter organizations (8). Following the
announcement of estimated dates of introduction of the COVID19 vaccines, the public interest in dog adoption has considerably
reduced in October and November to a level comparable to the
5-year average.
Although pet adoption rates have been increased during the
pandemic, there were concerns for abandonment of pets and
shortage of veterinary care that may have impacted the welfare of
these animals. Studies have indicated that pets were abandoned
because of concern for carriage of COVID-19 (10, 40) although
the likelihood for companion animals in spreading COVID-19
remains low (24, 25, 41). Some of the pet owners may become
reluctant to visit veterinary clinics and thus precluding the pets
from elective veterinary procedures that could have an impact

it is safe to own or adopt these pet animals. Additionally, lockdown confinement during COVID-19 pandemic pets provided
good emotional support to their owners as usual as members
of family. Prioritizing pets’ welfare can impact the health and
well-being of their owners (26–28).
The COVID-19 pandemic has brought about a considerable
impact on animals for food production and for companions
(27–34). Our study revealed that the web interest on adoption
of cats and dogs increased during the early phase of the
COVID-19 pandemic (35) and appeared to be sustainable for
that of cats but not dogs. The affection between human and
companion animals is well-recognized as an effective way to
minimize stress during an uncertain period and help alleviating
depression and anxiety upon social isolation (7, 26, 36). In
face of disasters, the majority of pet owners are not willing to
surrender their companion animals (37). Although there are
reports of increasing pet abandonment during the pandemic,
it appeared that the increased rates of adoption have canceled
out the number of surrendered pets (7, 10). Other than
adoption, studies have also reported an increase in the number
of foster families for the temporary stay of animals pending
for adoption and a shorter length of stay for animals in
shelters (6, 7).
While the pandemic provides a unique time for building
bonds between the owners and the newly-adopted animals,
there are concerns that these pets may experience separation
anxiety or be returned to the shelter when the owners are
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on the animal physical health and well-being. Euthanasia of
pets may have increased, albeit there is no data available on
this aspect. It has been reported that veterinary care products
and services were under shortage in food animal production
industry due to the pandemic (34). It could be speculated that
the availability of veterinary drugs may have become limited in
some of the countries.
This study is limited by the fact that relative search volume
may not reflect the general interest of all population in the
world and that web interest does not necessarily lead to
effective actions.
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