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Simple Summary: Currently, there are very few studies examining pet ownership in Aotearoa,
New Zealand (NZ) and the factors that influence pet owners’ practices. To facilitate better pet
management and enhance companion animal welfare, it is vital to understand current pet owners’
practices and the factors that influence pet owners’ behaviors. This knowledge will inform effective
human behavior modification interventions that will benefit animal welfare and ensure pets in NZ are
living a good life. This study investigates pet owners’ practices in their households, using an online
survey conducted between January and March 2019 involving adults residing in NZ. In addition,
we explore what veterinary care pet owners access. There was a total of 2744 participants in the
survey, with 2385 respondents answering the pet ownership questions. Of these, 885 (37%) owned
both cat/s and dog/s, while 652 (28%) and 609 (26%) owned cat/s only or dog/s only, respectively.
Data analysis using the demographics of the respondents provides insights into some of the factors
associated with differences in the pet owner practices highlighted by the survey.

Abstract: This study used an online survey distributed between January and March 2019 to adults
residing in Aotearoa New Zealand (NZ) to investigate cat and dog owner practices. Of the 2385
respondents, 885 (37%) owned both cat/s and dog/s, while 652 (28%) and 609 (26%) owned cat/s
only or dog/s only, respectively. Nine percent of respondents (n = 212) did not own a cat or dog when
the survey was administered. Gaps were identified in the practices of NZ pet owners with regard to
regular grooming, immunizations, and deworming treatments. It was also found that many pets,
especially cats, were allowed to wander freely both inside and outside the house. Collectively, these
gaps in practice raise parasitology and infection concerns which may impact negatively on animal
welfare and may increase the prevalence of zoonotic diseases. This study also revealed the need to
improve desexing practices, particularly in dogs. Respondents in the survey expressed the wish to
have pets regardless of the financial strain they may impose, indicating that future research should
focus on reducing the financial burden of pet ownership along with promoting positive pet ownership
practices. Our findings suggest the need for better education resources about pet ownership which
are easily accessible and target diverse populations. The findings of this study will aid in developing
appropriate educational resources to promote animal welfare and increase pet-related knowledge
among the NZ populace.

Keywords: Aotearoa; cats; companion animal; dog; knowledge; New Zealand; practice; pet owners;
survey

1. Introduction

Companion animal pet ownership in Aotearoa, New Zealand (NZ) has been estimated
to be 64% of households, according to Companion Animals New Zealand (CANZ) [1].
This ranks NZ second, following the United States of America (USA), with 67% of the
households owning companion animal pets [2]. Currently, cat/s (41% of households) and
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dog/s (34%) are the most frequently owned pets in NZ. Approximately three-quarters of
NZ cat (74%) and dog (78%) owners regard their pets to be family members [1].

Globally, pet-human interactions have been the center of many research studies
due to the complexity of the bond [3-8]. Many studies have demonstrated that having
a pet improves physical and emotional health and the well-being of the owner [9-12].
For example, some studies reported that having pets decreases anxiety depression and
increases the owner’s physical activity levels [10,13]. On the other hand, some research
explores the negative impact of human-animal interaction on mental and physical health
and well-being that can occur due to owning pets, such as the risk and fear of contracting a
zoonotic disease, the risk and fear of physical injuries (e.g., bites, scratches) and increased
financial burden [4,6,11,14-17]. Yet, Marino and Lilienfeld suggest that having pets does
not affect the owner’s health outcomes [18]. Furthermore, several factors with regard to the
owner (e.g., owner gender, age, socio-economic status, knowledge, and attitudes, etc.), pet
(e.g., breed, age, individual characteristics of the pet, etc.) and surrounding environment
in which the person and pet reside affect the complex bond between humans and their
pets [19,20].

Regardless of the health and well-being impacts for the pet’s owner, the owner should
be encouraged to ensure their pet are able to “express a rich behavioral repertoire, use their
abilities, and fulfil their potential through active engagement with their environment” [21].
This definition can be expanded further using a one welfare lens, whereby a pet living a good
life should not be detrimental to the welfare and wellbeing of other animals, humans, or the
natural environment. The fact that pets are an integrated part of the community means their
presence impacts their owner and other people, and this has led to increasing concern about
pet ownership [10,22]. Issues regarding pet ownership in this wider context emerge mainly
due to a lack of owner knowledge regarding their pet’s needs and behaviors [23]. Several
international studies have found that attitudes towards pet ownership were associated
with several factors, such as gender and education level [14,24-27]. Irresponsible pet
ownership has been associated with increased free-roaming and stray animals, and pet
overpopulation [24,28,29]. Even though there are guidelines and policies that people should
follow as pet owners in NZ, there needs to be more research investigating how these extend
beyond the responsibilities toward the animal itself and into broader society and within the
one welfare context. In keeping with this, it is important to identify owner and community
knowledge gaps regarding the accountable and responsible management of pets.

Currently, there are very few studies examining pet ownership in NZ and the factors
and variables that influence pet owners’ practices considering the wider range of identi-
ties and beliefs in NZ, which may influence these activities [30]. To facilitate better pet
management and companion animal welfare in NZ, we must not just comprehend why
people act as they do towards their pets, but we also need to explore methods for enhancing
the understanding of our communities about improving pet ownership practices. The
current study interrogates the relevant data collected from the Furry Whanau Wellbeing
project funded by the New Zealand Companion Animal Trust (NZCAT) [31] to explore
NZ pet owners’ practices to maintain the health and wellbeing of their pets, and what
demographic factors influence these behaviors. Our study’s findings will contribute to the
evidence base that will help inform interventions aimed to improve knowledge about pet
ownership. This, in turn, will facilitate positive outcomes for national animal welfare, and
human health and wellbeing while also taking environmental impacts into consideration.

2. Materials and Methods

The data was collected as part of the 2019 NZCAT Furry Whanau Wellbeing research
project [31] with ethical research approval obtained from the Research and Ethics Approval
Committee of the Eastern Institute of Technology (REAC ref. 19/53). The overarching
intent of the survey was to gather information to help inform companion animal welfare
initiatives within a one welfare context (Supplementary Figure S1). Data was collected via
an online survey that was developed in consultation with local Maori representatives and
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internationally recognized topic experts. The online survey was administered in English
via Survey Monkey® from 8 January 2019 to 31 March 2019 and was open to residents of NZ
18 years of age or older. The survey collected demographic data including: gender, ethnicity,
age group, region as defined for local government purposes, residence type (urban, rural,
etc.), childhood residence (urban, rural, etc.), household income range, highest qualification
(education level), and household make-up (number of children and number of adults).
A detailed description of the survey development, questions, and data collection method is
provided in Ref. [31]. The questions in the survey related to demographics can be found
in Supplementary Table S1. Below are the questions related to the practice of cat and
dog owners:

Do you own a dog? Yes, No.

How many dogs do you own? 1, 2, 3, 4, Other (please specify).

Is your dog allowed inside the house? Yes, No.

If yes, when are they allowed inside? Tick all that apply: Whenever they choose (free

access) during the day; Whenever they choose (free access) at night; My dog is always

confined indoors during the day; My dog is always confined indoors at night; Only
when someone is at home; Other (please specify).

e  What do you allow your dog/s to do inside? Tick all that apply: Roam freely; Sit
or sleep on the furniture; Sleep on or in your bed; Remain in a designated area, e.g.,
crate, pet bed, or kennel; Eat food from the bench/table; Sit on the bench/table; Other
(please specify).

e When your dog/s are outside, they are (tick all that apply): Chained up; Free-roaming
and can leave the property; In a dog run/pen; In a kennel; Free-roaming on a well-
fenced property; Other (please specify).

e Which of these apply to your dog/s? Tick all that apply: My dog vaccinations are up

to date; My dog is desexed; My dog is flea treated according to product instructions;

My dog is wormed according to product instructions; My dog’s nails are clipped when

needed; My dog’s teeth are cleaned by the vet when needed; My dog’s teeth are cleaned

by me when needed; My dog is groomed (brushed or clipped) regularly; My dog is
groomed (brushed or clipped) occasionally; My dog has caused me financial stress

(e.g., vet bills); My dog is a pedigree; Please provide further explanation if required.

Do you own a cat? Yes, No.

How many cats do you own? 1, 2, 3, 4, Other (please specify).

Is your cat allowed inside the house? Yes, No.

If yes, when are they allowed inside? Tick all that apply. Whenever they choose (free

access) during the day; Whenever they choose (free access) at night; My cat is always

confined indoors during the day; My cat is always confined indoors at night; Only
when someone is at home; Other (please specity).

e  What do you allow your cat/s to do inside? Tick all that apply: Sit or sleep on
the furniture; Sleep on or in your bed; Eat food from the bench/table; Sit on the
bench/table; Remain in a designated area (room, crate); Other (please specify).

e  Which of these apply to your cat/s? Tick all that apply: My cat vaccinations are up

to date; My cat is desexed; My cat is flea treated according to product instructions;

My cat is wormed according to product instructions; My cat’s nails are clipped when

needed; My cat’s teeth are cleaned by the vet when needed; My cat’s teeth are cleaned

by me when needed; My cat is groomed (brushed or clipped) regularly; My cat is

groomed (brushed or clipped) occasionally; My cat has caused me financial stress (e.g.,

vet bills); My cat is a pedigree; Please provide further explanation if required.

Data Analysis

To analyze the qualitative data, the inductive thematic analysis was undertaken inde-
pendently by at least two researchers, and then the results were compared and consolidated
to provide the final themes [32]. Both descriptive and inferential statistics (IBM SPSS
Statistics version 25) were used to explore the quantitative data, and these are described in
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detail in previous publications [31,33,34], along with a full demographic description of the
survey respondents and an investigation of the associations between various demographic
factors and variables using z-tests, correlations and general linear mixed effects models [31].
For this particular study, survey responses were described using percentages, and forward
stepwise binary regressions were used to explore what demographic factors may be as-
sociated with a positive response for a particular pet care statement. An association was
indicated by a statistically significant (p < 0.05) odds ratio (OR) with an OR > 1 indicating
the factor or variables was associated with increased likelihood of a positive response and
an OR <1 indicating association with a decreased likelihood of the factor or variable being
associated with a positive response.

3. Results
3.1. Demographic Description of the Respondents

As mentioned, a detailed demographic description of all the respondents (n = 2744),
along with the demographics of those that are cat and those that are dog owners, can be
found in our previous publications [31,33,34]. Among the survey respondents, there was
an under-representation of males (7.7% of the respondents; national representation in the
NZ 2018 Census was 49.4%) and Maori (8.3% of the respondents; national representation in
the NZ 2018 Census was 16.5%). Many of the local government regions had no or very few
Maori and/or male respondents, and for this reason, region was not included in any of the
inferential statistical analyses.

3.2. Cat and Dog Owner Practices

Only some respondents answered every question, as they were able to skip those
questions they did not wish to answer or that were not relevant to them. Not all respondents
owned a pet at the time of the survey, though they had done so previously. There were
2358 respondents that answered the questions on pet ownership practices. Of these, 885
(37%) owned both cat/s and dog/s, while 652 (28%) and 609 (26%) owned cat/s only or
dog/s only, respectively. When completing the survey, 212 respondents (9%) did not own a
cat and/or dog.

3.2.1. House Access and Confinement Practices

Almost all respondents indicated they would allow their dog (96%, n = 1449 /1512) and
or cat (99%, n = 1524 /1534) inside their house; however, the extent of access varied (Table 1).
Some of the respondents chose to leave a comment to clarify their choice of responses, and
several themes emerged from these comments (Supplementary Tables 52 and S3). Cats and
dogs were often allowed free access inside during the day when someone was home. Dogs
were either outside, crated inside, or had restricted access (e.g., laundry or garage) when
not supervised. The latter was also true for dogs at night. For cats, unsupervised access
depended on whether or not there was a cat door. If a cat door was not available, cats
were often left in or out during the day, depending on where they were when the owner
departed. For some cats left inside there was restricted access to certain areas of the house
(e.g., the conservatory or garage). Another emergent theme was that cats and dogs were
often kept inside during inclement weather, illness or fireworks. Other cat owners opted to
keep their cat/s indoors at all times to keep their feline companion safe and to protect prey
animals such as birds and lizards, while some owners noted that their cats would not come
inside at all. Two respondents differentiated between farm/working dogs and pet dogs,
with farm dogs being kept exclusively outside while the pets’ dogs were kept indoors.
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Table 1. Percentage of respondents participating in the 2019 New Zealand Pet Survey indicating
when their dog/s and cats are allowed inside.

Answer Choice Dogs n (%) Cats n (%)
Number of respondents 1449 1527

Whenever they choose (free access) during the day 962 (66.4%) 1307 (86%)
Whenever they choose (free access) at night 478 (33.0%) 850 (55%)

My pets are always confined indoors during the day 99 (6.8%) 92 (6%)
My pet is always confined indoors at night 573 (39.5%) 418 (27%)

Only when someone is at home 389 (26.8%) 87 (6%)

Other 167 (11.5%) 110 (7%)

The majority of dog owners indicated that their dog/s could roam freely when inside
(88%, n = 1278/1449) and that their dog/s were free to use the family furniture (65%,
n = 945/1449) and sleep on or in their owners’ bed (56%, n = 813/1449, respectively). Only
19% (n = 278/1449) of respondents restricted their dog/s to designated areas while inside.
A minority of respondents allowed their dog/s to eat food from and sit on kitchen surfaces
(1.2%, n =18/1449 and 0.8%, n = 12/1449, respectively). Many of the respondents chose
to leave a comment to clarify their responses. The major themes were that most dogs had
their own furniture (e.g., couches and beds), most dogs required an invite or permission to
use human furniture and that smaller dogs enjoyed more inside access via pet doors and
more inside freedoms than larger dogs. This is evidenced by the following representative
quotes, “They have beds for sleeping, but they are allowed on our bed if we tell them they
can get up for fuss and attention”, “The big dogs are only allowed up when we call them
up” and “Big dog not allowed on furniture/bed”.

Most respondents (89%, n = 1335/1449) indicated that when their dog/s are outside
they are free to roam on a well-fenced property. Of these, 12% (n = 157/1335) also selected
kennel, run and or chained up and where a comment was provided indicated that their
dogs were only free to roam the property when someone was home. For example, “Run
with kennel when alone, free-roaming in fenced boundary when we’re home”. Five per
cent (n = 75/1449) of respondents indicated that their dog/s were allowed to roam free
and could leave the property at least some of the time. Of these, 27 commented that their
dog/s “don’t leave the property”, with some stating it was because the dogs “know they
are not allowed” and “will get growled at if they wander off the property”. Several of the
respondents indicated they were from a rural property and that although the dog/s could
leave, they didn’t; for example, “we live very rural, [my dog] doesn’t leave the property”
and “They [my dogs] roam free on our farm, but do not leave the property”.

Nearly all respondents indicated that when their cat/s were inside, they were free to
use the family furniture (97%, n = 1488/1527) and sleep on or in their owner’s bed (91%,
n = 1388). Only 3% (n = 42/1527) of respondents restricted their cat/s to designated areas
while inside. A minority of respondents allowed their cat/s to eat food from and sit on
kitchen surfaces (12%, n = 186/1527 and 22%, n = 334/1527, respectively). Again, many of
the respondents chose to leave a comment to clarify their responses. The major themes were
that most cats could “Go wherever they please except on surfaces where food is prepared
or eaten” but that it was “Difficult to tell/train as they [cats] tend to do as they please,
when they please—haha” and “Technically they are not allowed on the bench ... but cats
really don’t give a damn about rules”. The presence of a dog was typically indicated as a
reason as to why a respondent’s cat was allowed on the bench/table. For example, “The
cat eats from the bench because of the dogs as they will eat the cat food” and “They have a
designated spot on the bench so the dog can’t eat their food”. Some cats had designated
rooms at night. For example, “Has his bed in own room”, “They are not allowed in the
bedrooms at night. They have an outdoor cattery to give them safe outdoor space away
from other cats and wildlife” and “Husband allergic so [the] bed’s banned”.
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3.2.2. Dog Care Practice

Table 2 summarizes the responses from 1499 owners about several aspects of dog care.
The majority of respondents (>80%) indicated that their dog/s were vaccinated, wormed,
flea treated, desexed and had their nails clipped. Grooming and teeth cleaning had lower
positive response rates, but many of the respondents left comments indicating that their
dog/s was short-haired and did not require grooming and or that their dog’s diet naturally
cleaned their teeth. For example, “Doesn’t need grooming—short-haired—nails kept down
by lots of walking and teeth by using Dentastix and bones”. There was a strong theme
that any “Financial stress is worth it!”, “He is old and required surgery. It was expensive
but worth it.” Several respondents indicated that they had pet insurance. Not surprisingly,
as household income increased, the likelihood of financial stress due to pet ownership
responsibilities decreased.

Table 2. The percentage of positive responses to various dog care statements along with various
factors and or variables that influence the likelihood (odds) of a positive response. The total number
of responses was N = 1499.

Statement (%) Associated Factor/s Odds Ratio (95% CI,
or Variable/s p-Value)
My dog is wormed
according to product 1373 (91.6%)  Gender: male/female 0.451 (0.245-0.831, 0.011)
instructions
My dog vaccinations are 1355 g0 6or)  Number of children  0.814 (0.679-0.975, 0.026)
up to date
My dog is flea treated
e O o R ot
instructions
Ethnicity 1.919 (1.310-2.810, 0.001)
Rural upbringing 0.683 (0.474-0.983, 0.040)
My dog is desexed 1301 (86.8%) Town-living 1.807 (1.259-2.595, 0.001)
Number of adults 0.783 (0.650-0.943, 0.010)
Number of children 0.844 (0.719-0.991, 0.038)
My dog’s nails are o .
clip}}a,e d gv hen needed 1210 (80.7%) No associations
(blvlr{lj}?egd‘zrg’é‘l’iom:g) 748 (49.9%) Town-living 1.310 (1.011-1.698, 0.041)
PP 27} Number of children  0.785 (0.691-0.892, <0.001)
regularly
My dog's teeth are Ethnicity 1.349 (1.028-1.768, 0.031)
cleaned by the 634 (42.3%) Household income 1.170 (1.055-1.298, 0.040)
veterinarian when ’ Qualification level 0.934 (0.885-0.986, 0.013)
needed Number of children 0.839 (0.734-0.958, 0.009)
My dog’s teeth are Age range 0.893 (0.819-0.974, 0.011)
cleaned by me when 474 (31.6%) House%lold i;glcome 0.822 (0.796-0.977, 0.016)
needed
My dog has caused me
financial stress (e.g., 341 (22.8%) Household income 0.858 (0.767-0.959, 0.017)
vet bills)

Gender was found to impact worming practices, with females being more likely (92%)
to worm their dog/s according to the product instructions, compared to males (86%) and
gender diverse (75%). As age of the respondents increased, there was a decreased likelihood
of the dog/s being flea treated according to product instructions and the owner cleaning
their dog’s teeth. Ethnicity also influenced the likelihood of professional teeth cleaning,
with fewer Maori dog owners including this in their pet care practices when compared to
NZ European and other ethnicities (36% vs. 45% and 44%, respectively). As household
income increased, the owner’s likelihood of cleaning their dog’s teeth decreased, and
the likelihood of professional teeth cleaning increased. Interestingly, as the qualification
(education) level increased, the likelihood of professional teeth cleaning decreased.
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Ethnicity also influenced desexing practices with fewer Maori owning a desexed
dog compared to NZ European and other ethnicities (desexing 94% vs. 97% and 98%,
respectively). Having a rural upbringing also decreased the likelihood of a dog being
desexed. In contrast, if the owner currently lived in a town or city, there was an increased
likelihood of the dog being desexed and regularly groomed. As the number of adults in
the house increased, the dog was less likely to be desexed. Likewise, with an increasing
number of children in the household, there was a decreasing likelihood that the dog/s
were desexed.

3.2.3. Cat Care Practice

Table 3 summarizes the responses from 1536 owners about several aspects of cat care.
The majority of respondents (>90%) indicated that their cat/s were wormed, flea treated,
and desexed. As with dogs, several of the respondents said they only carried out flea
and worm treatment as required, for example, “Flead and wormed when required, not
as a matter of course” and “Short-haired & indoors so don’t get fleas or worms”. More
than three-quarters (77%) confirmed that their cat’s/cats’ vaccinations were up to date.
There was a perception of kitten vaccinations being important but adult ones being less of
a priority, with some of the respondents saying, “we do not do annual vacs but everyone
has been vaccinated twice as kittens” and “My cats have all had initial vaccines”. Fewer
than half of the respondents selected yes for the remaining statement concerning teeth
cleaning, nail clipping, and grooming, with some of the respondents saying they had not
been necessary or that their cat/s were not compliant, for example, “Won't let me clip nails
& I refuse to sedate them for this so carpet suffers!”, “She keeps her claws short on trees
outside and doesn’t like being brushed do only gets it occasionally!” and “Haven't required
nail or teeth treatment”. Nineteen percent of respondents acknowledged that their cat had
caused them financial stress, for example, “One of our cats has a breathing issue, she’s also
been hit by cars a few times. Although money is a worry, she’s worth every cent”. Several
respondents indicated they would put their cat before themselves, “I would go without so
that they don’t have to”.

Gender influenced selection choices for ‘My cat is wormed according to product
instructions’ (male 82% versus females 91%) and ‘My cat has caused me financial stress’
(males 9% versus females 19%), with males being less likely to select these. Ethnicity
was not found to be associated with the choice selections for each of the statements. An
increasing age range was associated with a decreasing likelihood that a cat/s were being
flea treated as instructed by the product, having up-to-date vaccinations, being occasionally
groomed, having their owner clean their teeth, and causing financial stress. Increasing
household income was associated with an increased likelihood that the cat/s teeth were
cleaned, and their nails were clipped by a veterinarian. Conversely, increasing household
income was associated with a decreasing likelihood of causing financial stress and the
owner cleaning their cat’s teeth. Qualification level influenced whether cat/s were desexed,
and their teeth were cleaned by a veterinarian. Furthermore, if the cat was a pedigree,
all of these increased in likelihood as qualification level increased. Those brought up
rurally were less likely to select ‘My cat vaccinations are up to date’ (73% versus 78%), and
‘My cat’s teeth are cleaned by the veterinarian when needed’ (37% versus 47%) and more
likely to select ‘My cat’s teeth are cleaned by me when needed’ (12% versus 8%). Those
respondents currently living in a town or city were more likely to have cat/s that were flea
treated according to the product instructions (92% versus 86%), had their teeth cleaned by
a veterinarian when needed (46% versus 40%) and their nails clipped (37% versus 31%).
As the number of children in a household increased, the likelihood of the cat/s in the
household being desexed decreased, as did the likelihood the cat/s were wormed, had
their teeth cleaned by a veterinarian, had their nails clipped, were regularly groomed and
had caused financial stress. As the number of adults in a household increased, there was a
decreased likelihood of a respondent’s cat/s causing financial stress.
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Table 3. The percentage of positive responses to various cat care statements along with various
factors and or variables that influence the likelihood (odds) of a positive response. The total number

of responses was N = 1536).

Associated Factor/s

Odds Ratio (95% CI,

Statement n (%) and or Variable/s p-Value)
. 1490 (97.0%) Qualification level 1.204 (1.034-1.401, 0.016)
My cat is desexed Number of children ~ 0.681 (0.522-0.887, 0.004)
i‘gofgi:gfia;lfgﬁ 1389 (90.4%) Age range 0.856 (0.739-0.991, 0.038)
. . Town/city-dwelling 1.934 (1.250-2.992, 0.003)
instructions
ai\fgrS?;;St:)V;rr‘g‘;jC . 1388(904%) Gender 0.368 (0.189-0.720, 0.003)
. . Number of children 0.757 (0.633-0.906, 0.002)
instructions
My cat vaccinations are 1172 (76.3%) Age range 0.886 (0.806-0.974, 0.012)
up to date ’ Rural upbringing 0.738 (0.546-0.999, 0.049)
Household income 1.265 (1.139-1.404, <0.001)
My cat’s teeth are cleaned 677 (44.1%) Qualification level 1.058 (1.001-1.117, 0.045)
by the veterinarian when ’ Number of children 0.648 (0.559-0.751, <0.001)
needed Rural upbringing 0.708 (0.536-0.936, 0.015)
Town/city dwelling 1.411 (1.059-1.881, 0.019)
, . . o Household income 1.125 (1.019-1.243, 0.020)
My cat’s nails are clipped 546 (35.5%) N\ ber of children  0.818 (0.712-0.941, 0.005)
when needed Town/city-dwelling ~ 1.369 (1.024-1.831, 0.034)
My cat is groomed
(brushed or clipped) 512 (33.3%) Number of children 0.713 (0.611-0.833, <0.001)
regularly
My cat is groomed
(brushed or clipped) 420 (27.3%) Age range 0.862 (0.786-0.946, 0.002)
occasionally

My cat has caused me

Gender: male/female
Age range

0.318 (0.113-0.892, 0.030)
0.855 (0.767-0.953, 0.005)

financial stress 282 (18.4%) Household income 0.846 (0.751-0.954, 0.006)
(e.g., vet bills) Number of adults 0.818 (0.688-0.973, 0.023)
Number of children 0.803 (0.669-0.965, 0.019)

My cat is a pedigree 144 (9.4%) Qualification level 1.120 (1.025-1.225, 0.012)

, Age range 0.771 (0.664-0.895, 0.001)
Mﬁ’)cat s tee}tlh are Cgea;“”d 137 (89%)  Household income 0755 (0.638-0.892, 0.001)
y me when neede Rural upbringing 1.656 (1.066-2.572, 0.025)

The following comment summarized the collective sentiments of many with regard to
veterinarian checks and flea and worm treatments,

They should have veterinarian checks and flea and worm treatments etc. when needed.
But if you have experience in what to look for health-wise, i.e., keeping an eye on their
weight, energy, behaviour changes, water consumption, physical changes etc., and don’t
want to use chemicals on them all the time (flea worm treatments etc.) I don’t think it
should have to be a constant thing to do, as long as you're checking and looking out for
them and get them treatment/checked with any concerns or if it's been a long period since

they were checked or they are elderly etc.

Several of the respondent’s comments highlighted the perception that worming and
flea treatment may not always be necessary; for example, “In Southland, fleas are not a
problem so we don’t use a flea treatment. We would if our dog/s needed one though”
and “Worming should be given on the advice of a veterinarian to avoid resistance”. Vac-
cinating young dog/s was viewed as important and some thought adult’s dog/s were
over-vaccinated; for example, “Puppy vaccination are super important but we over vax
adult dog/s.” One respondent commented that “Veterinarian care where I live is all owned
by one company. It's very expensive and they often pressure people into unnecessary
vaccinations and products”.
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Another common theme in the comments was that all “ ... breeders should be regis-
tered, and all other dogs should be desexed to prevent the number of strays and puppy-
farms around”. A common perception regarding desexing was that it was being performed
when the animal was too young; for example, one respondent wrote, “Desexing is done far
too early; again, the evidence shows you should wait for the dog/s to fully mature, so their
hormones have settled and they’ve finished growing, usually around two years of age.”
One respondent went further and wrote,

I have read that it’s best that dogs are desexed after their growth plates have closed,
around 18 months which is best for the dog/s if the owner is responsible. However,
that’s not always the case, so it would be great to see ovary-sparing-spay and vasectomy
rather than traditional ops on younger dog/s so they can keep their hormones needed for
correct growth.

4. Discussion

This study investigated NZ pet owners’ practices and the findings have identified
several common practices that if changed could ensure pets are living a good life within
the broader one welfare context. Our findings indicated that NZ pet owners value having
pets and view them as being beneficial to the household despite the fact that approximately
one-fourth of respondents reported that owning a cat and or dog creates financial strain.
This supports earlier research demonstrating the presence of beneficial impacts of pet
ownership on the owner’s quality of life [35-37]. However, several of the findings in
this study raise concerns, which could have negative health (animal and human) and
environmental (including conservation) implications.

The present study found that both cats and dogs were often allowed to roam freely
in the house, a finding that is consistent with some overseas studies [38,39]. Interestingly,
we also found that both canine and feline pets, especially cats, were allowed to sit and
feed on the kitchen benchtops and sleep in their owner’s beds. A recent study by Thomas
and Feng has highlighted the risk of pets and their owners contracting foodborne illnesses
from incorrect storage, preparation and handling of pet food and the need for owner
education about separation of human and animal food preparation and eating areas to
mitigate the risk [37]. Likewise, co-sleeping with pets has also been associated with an
increase the risk of human illness, along with increased sleep disturbance [40]. However,
for the pet owner there are also positive psychological (bonding, comfort, fall asleep
easier, feel protected) and physical benefits of bed sharing which reinforce this [40,41].
Unfortunately, these sort of practices can also enhance the emergence of zoonosis among the
community [42,43]. Therefore, it is essential to educate pet owners about zoonotic diseases
and their transmission to help to reduce the health risks impact to both companion’s pets
and humans. Such education would be timely given the context of the COVID-19 pandemic,
as some studies suggest that cat/s act as intermediate hosts and contribute to the indirect
transmission of human virus SARS-CoV-2 while, on the other hand, dog/s do not [43,44].

One zoonoses of particular concern globally and to NZ is toxoplasmosis. This disease is
caused by the protozoan parasite Toxoplasma gondii, which can infect all birds and mammals
(including humans) as its intermediate hosts. Infection occurs via the consumption of
raw meat or milk contaminated with T. gondii tissue cysts, or via the consumption of raw
vegetables or water contaminated with T. gondii oocysts shed in cat feces [45]. T. gondii’s
definitive host is the cat which was introduced to NZ in the 18th Century [46]. Infection in
humans can have severe consequences if the person is immunocompromised or pregnant,
leading to impaired eyesight in the immunosuppressed and miscarriage or the birth of
children with mental retardation and blindness, respectively [45]. Toxoplasmosis also
represents a significant cost to the livestock industry in NZ as it causes embryonic, fetal and
neonatal death in both sheep and goats, thereby requiring the use of regular vaccinations
to manage the disease. Furthermore, toxoplasmosis has been reported in several native NZ
species, including shellfish [47,48], Hector and Maui dolphins (endangered) [46], the NZ
sea lion (endangered) [49], and various bird species including the kaka and red-crowned
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kakariki (both endangered), the Kererii and kiwi [46], some with fatal consequences. Thus,
better management of pet cats along with stray and feral cats is imperative to reduce the
health and conservation risks posed by T. gondii. The risk of toxoplasmosis alone presents a
strong argument for all cats to be kept enclosed. Pets with outdoor access and contact with
other animals have an increased risk of parasite infection and or infestation [43,50,51].

Recently, Pennelegion et al. conducted an online survey in the United Kingdom
(UK) to investigate the deworming practice among dog/s and cat/s owners, although
the authors did not explore the respondent demographics association with deworming
practice [52]. The results of Pennelegion et al. suggested that UK pet owners do not
follow the recommended treatment frequencies, which may result in inadequate external
and internal parasite treatment, resulting in serious health issues for the pets, parasite
resistance and increasing the zoonotic risk [52]. Similar owner attitudes toward parasite
treatment and prevention protocols were documented in Netherlands, Germany and
France [53,54]. Interestingly, the majority of respondents surveyed in this study indicated
that their dog/s and/or cat/s had outside access and that they were wormed and treated
for fleas in accordance with the product instructions. Regarding the latter, the respondents
may have interpreted the question as relating to the application of the product and not
the recommended frequency of use. In future studies, these aspects should be asked
independently of each other. Nevertheless, in this study, increased pet owner age and
being a male were associated with not following worming and flea treatment products
instructions. This is consistent with research that suggests that females are reportedly
more empathetic towards animals [55], are more interested in health-related topics, and are
primarily responsible for the health care of their pets compared to males [56]. Given that
inadequate and inconsistent deworming practices can have serious health and wellbeing
implications for both pets and owners [53,57], it is important to better understand the
gender differences in pet owner practices, so that appropriate interventions can be put in
place. The association with increasing age is interesting and raises questions about the
accessibility to pet care for older adults, and it is worthy of further investigation.

The parasitology concerns raised in the above discussion emphasizes the responsibility
of veterinary clinics to effectively implement one welfare measures to control and prevent
both zoonotic and non-zoonotic infestations and to ensure that pet owners are adequately
educated on the importance of appropriate external and internal parasite treatments,
frequency and administration methods according to evidence-based guidelines. The results
of this survey indicate this may be an issue as a number of respondent comments highlight
the lack of trust and pet owners’ perception that veterinarians are motivated by money
rather than the best care for their pets [31]. This contradicts the 2020 Companion Animals
NZ Report, which surveyed NZ pet owners and found that veterinarian clinics were
considered the most reliable source of information [1]. The latter is in agreement with a
2016 Canadian research in which 216 pet owners participated in a focus group, and the
conclusion was that pet owners rated their veterinarians as the most reliable source of
information about pet health [58]. Nevertheless, there may be a need for non-veterinary
clinic-based education in NZ about parasite treatment for cats and dogs, especially targeted
at male pet owners and older people.

Interesting differences in the vaccination rates between dog/s and cat/s were un-
covered in this study. Approximately three-quarters (76%) of cat and 91% of dog owners
confirmed that their pets’ vaccinations were up to date, results which agree with previous
studies [59,60]. However, higher cat vaccination rates (86%) were reported in Italy [61].
These results are perhaps not surprising given the incorrect owner perception that was
reported in this study regarding the importance of vaccination for their cat health. This
finding is alarming because, according to Companion Animals NZ'’s last report [1], more
than 84% of cat/s roam freely outside, exposing them to a number of feline infectious
diseases agents such as feline Panleukopenia and feline respiratory viruses, and feline
immunodeficiency virus [62-64]. Similar owner attitudes toward dog/s were documented
in Germany, where the author found that puppies are usually up to date with their vacci-
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nations [65]. The author suggested that the finding was a reflection of the owner’s lack of
knowledge regarding the importance of establishing their pets” immunity and maintaining
this immunity [65]. Furthermore, infection of pet cats with non-zoonotic agents increases
their risk of infection with zoonotic pathogens [66]. Collectively, the research indicates
that as well as creating a significant animal welfare concern, unvaccinated pets are also a
potential public health concern.

Overpopulation is another animal welfare and public health concern, along with
being an environmental and conservation issue as predation level increase. Cat and dog
overpopulation has been attributed to relinquishment and abandonment of pets, as well
as to birth rates, with the latter emphasizing the importance of desexing [67]. Previous
research has reported that life experience, cultural differences, and socioeconomic status
influence the attitude of dog owners towards spaying and neutering [59,68]. In this study,
almost all cats were desexed (97%), whereas only 87% of dogs were desexed. Identifying as
Maori and or having a rural upbringing decreased the likelihood of a dog being desexed.
Additionally, as the number of adults in the house increased, the dog was less likely to be
desexed. In contrast, if the owner currently lived in a town or city, there was an increased
likelihood of the dog being desexed. This finding differs from McKay et al., where the
owner’s place of residency did not affect their pet’s neuter status [59]. However, the data
collected in McKay et al. involved in-person interviews in the urban area of Auckland,
and may not accurately represent residents of rural areas. The current study did not find a
correlation between respondent gender or age and desexed status of their dogs, although
other NZ and international studies have found such difference [59,69,70].

Recent studies have shown that the appropriate desexing age varies between different
dog breeds and can range anywhere from six months up to two years, depending on the
age at which dogs reach puberty [71-73]. Even though a number of educational campaigns
are conducted throughout NZ to educate pet owners about the importance of desexing
their animals as early as possible, our findings suggest the need for dog breed-specific
and culturally appropriate education targeting specific cohorts of the NZ population. In
addition, the regulation of pet adoption should be modelled after those of other nations.
For instance, many states in the USA have strict desexing practices that requires all dogs to
be spayed or neutered before they can be adopted out, even if this occurs before the age of
six months [74].

In agreement with other studies, the majority of respondents (80.7%) got their dog’s
nails clipped when needed [24,25,28,35]; however, only 35.5% of cat owners did this. Unfor-
tunately, our survey did not distinguish between nail trimming performed by the owner or
veterinarian, as it did for teeth cleaning. Regular nail trimming can limit the damage caused
by the natural scratching behaviors of cats, mitigating some of the consequences of problem
behaviors that can lead to cats being relinquished [75]. Interestingly those households with
higher incomes and that were in an urban area were more likely to have their cats’ nails
trimmed when needed. One possible theory is that this reflects situations where a cat is
more likely to live indoors and the household items being scratched potentially being of
higher quality or more expensive. However, it is more likely that these findings reflect that
cat owners are not confident trimming their pet’s nails and that those with higher incomes
and that live in urban areas have better access to veterinarians to do this for them. More
research needs to be conducted to confirm these notions and investigate what motivates
owners to have their cat’s nails trimmed regularly and what are the barriers, for example,
poor conditioning to nail trimming procedures, and excess distress to cat and owner.

As with nail clipping, teeth cleaning, whether performed professionally or by the
owner themselves, was also more likely occur for dogs (73.9%) than cats (53.0%). Not
surprisingly, households with greater earnings were more likely to get their pets teeth
professionally cleaned, unless from a rural upbringing, and then the owner was more likely
to do it. The respondent age also influenced teeth cleaning practices of the owner cleaning
their cat’s or dog’s teeth. For dogs, ethnicity also influenced the likelihood of professional
teeth cleaning, with fewer Maori owners including this in their pet care practices compared
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to NZ European and other ethnicities (36% vs. 45% and 44%, respectively). Interestingly,
as the qualification level increased, the likelihood of professional teeth cleaning of cat
teeth increased but dog teeth decreased. This may suggest pet owners are more confident
cleaning the teeth of dogs than cats (which are often less than compliant) making dental
care cats potentially costlier as owners are reliant on veterinarians. This notion is supported
by the observation that the household income was positively associated with professional
teeth cleaning. These results align with a recent study finding that indicate that cat owners
have relevant information about the dental health of their pets, but that preventative
actions are not taken often enough to promote excellent oral health in cats [76]. Negative
association has been reported between periodontal diseases and teeth cleaning [77,78],
highlighting the need to increase NZ pet owners’ understanding and use of dental care.
This is in agreement with UK data about the impact of inadequate owner education creating
dental issues in older cats, which leads to welfare concerns. Our findings emphasize the
significance of regular veterinary consultations for enhancing pet owner knowledge and
boosting their confidence about their pet’s dental needs as well as implementing home
education programs on cat and dog dental care.

The study data demonstrate approximately double the dog/s owners performing es-
sential grooming for their dog/s (nails clipping and coat brushing) in comparison to cat/s
owners. Less than half of the cat respondents reported they performed teeth cleaning, nail
clipping, and hair grooming, with some of the respondents saying the grooming practice
had not been necessary or that their cat/s were not compliant. These findings suggest that
the primary welfare difficulties for cats in the NZ are related to a lack of information or
awareness of cat welfare requirements and safe handing techniques. Consequently, cat
behavioral problems may arise that result in owners relinquishing their pet, cat suffering,
and or cat illness such as periodontal disease [76,77]. These finding suggests the need
for further research to identify gap in the knowledge to develop an owner education re-
sources, especially for cat owners targeting these particular welfare issues, for example,
safe handling techniques for dental care and grooming. Furthermore, these education re-
sources need to be accessible to lower-income and rural-dwelling cat owners, and therefore,
veterinary clinics may not be well placed for delivery.

5. Strengths and Limitations of This Study

Although the online survey enabled more respondents from across NZ, which was one
of the study’s strengths, the self-selected responders were disproportionately more female
respondents, and Maori were underrepresented when compared to NZ demographics [79].
Thus, the survey sample was not representative of the general populace. The preponderance of
female participants was anticipated, since this is typical of the internet survey method [80,81].
To complete the survey required literacy and digital technology skills, which also may
have prevented those pet owners lacking these skill from participating if they did not
have someone willing to assist them. In addition, pet management practices are likely
to be determined at the household level as opposed to by individual thus the responses
might not have reflected the prefer ownership practices of the respondent. Furthermore,
the statistical analyses are exploratory and are indicative of where more research could
be undertaken that is designed to answer specific questions about the impact of a certain
factor or factors on a particular practice or practices. Consequently, our results should be
interpreted in light of all these limitations.

6. Conclusions

New Zealanders value their pets regardless of the financial difficulty they may cause.
Nevertheless, household income was found to influenced several pet ownership practices
such as teeth and nail care but, interestingly, not vaccination or desexing. Future research
should, therefore, examine methods to minimize the cost burden of pet ownership. Several
gaps were identified in the practices of NZ pet owners’ with regard to regular grooming,
immunizations, and deworming treatments. It was also found that many pets, especially
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cats, were allowed to wander freely both inside and outside the house. Together, these
gaps in practice raise parasitology and infection concerns which may impact negatively on
animal welfare (the pet’s welfare along with that of other domesticated animals and wildlife)
and may also increase the risk of zoonoses becoming both a public health. Our findings
highlight the need to improve accessibility to veterinary services and culturally appropriate
educational resources, especially for lower-income households, older age groups and
those who live rurally. There appears to be a specific need to promote safe handling
techniques for dental care and grooming and canine desexing practices. Consequently,
the present study offers a foundation for future research into the development of human
behavior interventions in NZ, with the ultimate goal of boosting pet owners’ awareness of
responsible pet owner practices within a One Welfare context and working towards all pets
in NZ living a good life.
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Working with local communities for positive pet welfare outcomes survey.; Table S2: Thematic
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respondents; Table S3: Thematic analysis of comments provided about when their cat or cats are
allowed inside by 2019 NZ Pet Survey respondent.

Author Contributions: Conceptualization, R.F., M.P. and N.W.; methodology, R.F,, M.P. and N.-W.;
data curation and formal analysis, M.P. and R.E,; interpretation of data; R.F. and L.A.; writing—
original draft preparation, R.F. and L.A.; writing—review and editing, R.F,, L.A., M.P. and N.W,;
supervision, N.W.; project administration, R.F. and M.P,; funding acquisition, R.F.,, M.P. and N.W. All
authors have read and agreed to the published version of the manuscript.

Funding: The 2019 New Zealand Companion Animals Trust funded New Zealand Pet Survey.

Institutional Review Board Statement: This study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Eastern Institute of Technology (EIT) Research and
Ethics Approval Committee (REAC ref 19/53).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the
study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study, in the collection, analyses, or interpretation of data, in the writing of the manuscript, or
in the decision to publish the results.

References

1.

Companion Animals New Zealand. Companion Animals in New Zealand 2020; Companion Animals New Zealand: Auckland,
New Zealand, 2020; ISBN 978-0-473-53489-9. Available online: https://www.companionanimals.nz/publications (accessed on
27 September 2022).

American Veterinary Medical Association. Pet Ownership & Demographic Sourcebook; American Veterinary Medical Associa-
tion: Schaumburg, IL, USA, 2018; Available online: https://www.avma.org/resources-tools/reports-statistics (accessed on
20 September 2022).

Westgarth, C.; Pinchbeck, G.L.; Bradshaw, ].W.; Dawson, S.; Gaskell, R.M.; Christley, R.M. Factors associated with dog ownership
and contact with dogs in a UK community. BMC Vet. Res. 2007, 3, 5. [CrossRef] [PubMed]

Voith, V.L. The impact of companion animal problems on society and the role of veterinarians. Vet. Clin. North Am. Small Anim.
2009, 39, 327-345. [CrossRef] [PubMed]

Ross, S. Benefits of pet ownership. J. Am. Vet. Med. Assoc. 1994, 204, 1545-1546.

Herzog, H. The impact of pets on human health and psychological well-being: Fact, fiction, or hypothesis? Curr. Dir. Psychol. Sci.
2011, 20, 236-239. [CrossRef]

Gasteiger, N.; Vedhara, K.; Massey, A.; Jia, R.; Ayling, K.; Chalder, T.; Coupland, C.; Broadbent, E. Depression, anxiety and stress
during the COVID-19 pandemic: Results from a New Zealand cohort study on mental well-being. BM] Open 2021, 11, e045325.
[CrossRef]


https://www.mdpi.com/article/10.3390/ani13040631/s1
https://www.mdpi.com/article/10.3390/ani13040631/s1
https://www.companionanimals.nz/publications
https://www.avma.org/resources-tools/reports-statistics
http://doi.org/10.1186/1746-6148-3-5
http://www.ncbi.nlm.nih.gov/pubmed/17407583
http://doi.org/10.1016/j.cvsm.2008.10.014
http://www.ncbi.nlm.nih.gov/pubmed/19185196
http://doi.org/10.1177/0963721411415220
http://doi.org/10.1136/bmjopen-2020-045325

Animals 2023, 13, 631 14 of 16

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

Friedmann, E.; Gee, N.R.; Simonsick, E.M.; Studenski, S.; Resnick, B.; Barr, E.; Kitner-Triolo, M.; Hackney, A. Pet ownership
patterns and successful aging outcomes in community dwelling older adults. Front. Vet. Sci. 2020, 7, 293. [CrossRef] [PubMed]
Podberscek, A. Positive and negative aspects of our relationship with companion animals. Vet. Res. Commun. 2006, 30, 21-27.
[CrossRef]

Rodriguez, K.E.; Herzog, H.; Gee, N.R. Variability in human-animal interaction research. Front. Vet. Sci. 2021, 7, 1207. [CrossRef]
[PubMed]

Ratschen, E.; Shoesmith, E.; Shahab, L.; Silva, K.; Kale, D.; Toner, P; Reeve, C.; Mills, D.S. Human-animal relationships and
interactions during the COVID-19 lockdown phase in the UK: Investigating links with mental health and loneliness. PLoS ONE
2020, 15, €0239397. [CrossRef]

Saunders, J.; Parast, L.; Babey, S.H.; Miles, ].V. Exploring the differences between pet and non-pet owners: Implications for
human-animal interaction research and policy. PLoS ONE 2017, 12, e0179494. [CrossRef]

Edwards-Callaway, L.N. 4—Human-animal interactions: Effects, challenges, and progress. In Advances in Cattle Welfare; Tucker,
C.B., Ed.; Elsevier Ltd.: Amsterdam, The Netherlands, 2018; pp. 71-92. [CrossRef]

Schalamon, J.; Ainoedhofer, H.; Singer, G.; Petnehazy, T.; Mayr, J.; Kiss, K.; Hollwarth, M.E. Analysis of dog bites in children who
are younger than 17 years. Pediatrics 2006, 117, e374-e379. [CrossRef] [PubMed]

Chang, Y.-F.; McMahon, J.E.; Hennon, D.L.; LaPorte, R.E.; Coben, ].H. Dog bite incidence in the city of Pittsburgh: A capture-
recapture approach. Am. |. Public Health 1997, 87, 1703-1705. [CrossRef] [PubMed]

Dixon, C.A.; Mistry, R.D. Dog bites in children surge during Coronavirus disease-2019: A case for enhanced prevention. J. Pediatr.
2020, 225, 231-232. [CrossRef] [PubMed]

Applebaum, J.W.; Tomlinson, C.A.; Matijczak, A.; McDonald, S.E.; Zsembik, B.A. The concerns, difficulties, and stressors of caring
for pets during COVID-19: Results from a large survey of U.S. pet owners. Animals 2020, 10, 1882. [CrossRef]

Marino, L.; Lilienfeld, S.O. Dolphin-assisted therapy: More flawed data and more flawed conclusions. Anthrozods 2007, 20,
239-249. [CrossRef]

Wong, PW.C.; Yu, RWM.; Ngai, ]. T.K. Companion animal ownership and human well-being in a metropolis—The case of Hong
Kong. Int. . Environ. Res. Public Health. 2019, 16, 1729. [CrossRef]

Tower, R.B.; Nokota, M. Pet companionship and depression: Results from a United States internet sample. Anthrozoos 2006, 19,
50-64. [CrossRef]

Makowska, 1.].; Weary, D.M. A good life for laboratory rodents? ILAR J. 2020, 60, 373-388. [CrossRef]

Beetz, A. Socio-emotional correlates of a schooldog-teacher-team in the classroom. Front. Psychol. 2013, 4, 886. [CrossRef]
Westgarth, C.; Christley, RM.; Marvin, G.; Perkins, E. The responsible dog owner: The construction of responsibility. Anthrozods
2019, 32, 631-646. [CrossRef]

Selby, L.A.; Rhoades, ].D.; Hewett, J.E.; Irvin, ].A. A survey of attitudes toward responsible pet ownership. Public Health Rep. 1979,
94, 380-386.

San Jose, R.D.; Magsino, PJ.P.; Bundalian, R.D., Jr. Factors affecting the knowledge, attitude, and practices of pet owners on
responsible pet ownership in Magalang, Pampanga, Philippines: A cross-sectional study. Philipp. ]. Vet. Med. 2020, 57, 182-195.
Meyer, 1.; Forkman, B. Dog and owner characteristics affecting the dog—owner relationship. J. Vet. Behav. 2014, 9, 143-150.
[CrossRef]

Jacobson, K.C.; Chang, L. Associations between pet ownership and attitudes toward pets with youth socioemotional outcomes.
Front. Psychol. 2018, 9, 2304. [CrossRef] [PubMed]

Alie, K.; Davis, B.; Fielding, W.; Maldonado, F. Attitudes towards Dogs and Other “Pets” in Roseau, Dominica. Anthrozoos 2007,
20, 143-154. [CrossRef]

O’Farrell, V. Owner attitudes and dog behaviour problems. Appl. Anim. Behav. Sci. 1997, 52, 205-213. [CrossRef]

Fraser, G.; Huang, Y.; Robinson, K.; Wilson, M.S.; Bulbulia, J.; Sibley, C.G. New Zealand pet owners’ demographic characteristics,
personality, and health and wellbeing: More than just a fluff piece. Anthrozods 2020, 33, 561-578. [CrossRef]

Forrest, R.; Pearson, M.; Thomson, S.; Bakri, H.; Steiner, E.; Waran, N. Furry Whanau Wellbeing: Working with Local Com-
munities for Positive Pet Welfare Outcomes; New Zealand Companion Animal Trust (NZCAT): Auckland, New Zealand, 2019;
ISBN 978-0-9951429-2-3.

Thomas, D.R. A general inductive approach for analyzing qualitative evaluation data. Am. J. Eval. 2006, 27, 237-246. [CrossRef]
Forrest, R.; Awawdeh, L.; Esam, F.; Pearson, M.; Waran, N. The diets of companion cats in Aotearoa New Zealand: Identification
of obesity risk factors. Animals 2021, 11, 2881. [CrossRef]

Forrest, R.; Awawdeh, L.; Esam, F,; Pearson, M.; Waran, N. Potential Owner-Related Risk Factors That May Contribute to Obesity
in Companion Dogs in Aotearoa New Zealand. Animals 2022, 12, 267. [CrossRef]

Lewis, A.; Krageloh, C.U.; Shepherd, D. Pet ownership and health-rated quality of life in New Zealand. Electron. J. Appl. Psychol.
2009, 5, 96-101. [CrossRef]

Kramer, C.K.; Mehmood, S.; Suen, R.S. Dog ownership and survival: A systematic review and meta-analysis. Circ. Cardiovasc.
Qual. Outcomes 2019, 12, e005554. [CrossRef]

Thomas, M.; Feng, Y. Risk of Foodborne Illness from Pet Food: Assessing Pet Owners’ Knowledge, Behavior, and Risk Perception.
J. Food Prot. 2020, 83, 1998-2007. [CrossRef]


http://doi.org/10.3389/fvets.2020.00293
http://www.ncbi.nlm.nih.gov/pubmed/32671105
http://doi.org/10.1007/s11259-006-0005-0
http://doi.org/10.3389/fvets.2020.619600
http://www.ncbi.nlm.nih.gov/pubmed/33521092
http://doi.org/10.1371/journal.pone.0239397
http://doi.org/10.1371/journal.pone.0179494
http://doi.org/10.1016/B978-0-08-100938-3.00004-8
http://doi.org/10.1542/peds.2005-1451
http://www.ncbi.nlm.nih.gov/pubmed/16510617
http://doi.org/10.2105/AJPH.87.10.1703
http://www.ncbi.nlm.nih.gov/pubmed/9357359
http://doi.org/10.1016/j.jpeds.2020.06.071
http://www.ncbi.nlm.nih.gov/pubmed/32593686
http://doi.org/10.3390/ani10101882
http://doi.org/10.2752/089279307X224782
http://doi.org/10.3390/ijerph16101729
http://doi.org/10.2752/089279306785593874
http://doi.org/10.1093/ilar/ilaa001
http://doi.org/10.3389/fpsyg.2013.00886
http://doi.org/10.1080/08927936.2019.1645506
http://doi.org/10.1016/j.jveb.2014.03.002
http://doi.org/10.3389/fpsyg.2018.02304
http://www.ncbi.nlm.nih.gov/pubmed/30534102
http://doi.org/10.2752/175303707X207936
http://doi.org/10.1016/S0168-1591(96)01123-9
http://doi.org/10.1080/08927936.2020.1771060
http://doi.org/10.1177/1098214005283748
http://doi.org/10.3390/ani11102881
http://doi.org/10.3390/ani12030267
http://doi.org/10.7790/ejap.v5i1.138
http://doi.org/10.1161/CIRCOUTCOMES.119.005554
http://doi.org/10.4315/JFP-20-108

Animals 2023, 13, 631 15 of 16

38.

39.

40.

41.

42.
43.

44.

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Alho, AM.; Lima, C.; Colella, V.; Madeira de Carvalho, L.; Otranto, D.; Cardoso, L. Awareness of zoonotic diseases and parasite
control practices: A survey of dog and cat owners in Qatar. Parasit. Vectors 2018, 11, 133. [CrossRef]

Ferreira, A.; Alho, A.M.; Otero, D.; Gomes, L.; Nijsse, R.; Overgaauw, P.A.M.; Madeira de Carvalho, L. Urban dog parks as sources
of canine parasites: Contamination rates and pet owner behaviours in Lisbon, Portugal. J. Environ. Public Health 2017, 2017,
5984086. [CrossRef] [PubMed]

Andre, CJ.; Lovallo, V.; Spencer, RM.C. The effects of bed sharing on sleep: From partners to pets. Sleep Health 2021, 7, 314-323.
[CrossRef]

Mein, G.; Grant, R. A cross-sectional exploratory analysis between pet ownership, sleep, exercise, health and neighbourhood
perceptions: The Whitehall II cohort study. BMC Geriatr. 2018, 18, 176. [CrossRef] [PubMed]

Chomel, B.B.; Sun, B. Zoonoses in the bedroom. Emerg. Infect. Dis. 2011, 17, 167-172. [CrossRef]

Rahman, M.T.; Sobur, M.A; Islam, M.S.; levy, S.; Hossain, M.].; El Zowalaty, M.E.; Rahman, A.T.; Ashour, H.M. Zoonotic Diseases:
Etiology, Impact, and Control. Microorganisms 2020, 8, 1405. [CrossRef]

Xia, X. Extreme genomic CpG deficiency in SARS-CoV-2 and evasion of host antiviral defense. Mol. Biol. Evol. 2020, 37, 2699-2705.
[CrossRef] [PubMed]

Hussain, M.A.; Stitt, V.; Szabo, E.A.; Nelan, B. Toxoplasma gondii in the Food Supply. Pathogens 2017, 6, 21. [CrossRef] [PubMed]

Roberts, J.; Jones, H.; Roe, W. The effects of Toxoplasma gondii on New Zealand wildlife: Implications for conservation and
management. Pac. Conserv. Biol. 2020, 27. [CrossRef]

Coupe, A. Investigating Toxoplasma gondii in the Marine Environment in New Zealand: From Cats to Kai Moana (Shellfish). Ph.D.
Thesis, Massey University, Palmerston North, New Zealand, 2021.

Coupe, A.; Howe, L.; Burrows, E.; Sine, A ; Pita, A.; Velathanthiri, N.; Vallée, E.; Hayman, D.; Shapiro, K.; Roe, W.D. First report
of Toxoplasma gondii sporulated oocysts and Giardia duodenalis in commercial green-lipped mussels (Perna canaliculus) in New
Zealand. Parasitol. Res. 2018, 117, 1453-1463. [CrossRef] [PubMed]

Roe, W.D.; Michael, S.; Fyfe, J.; Burrows, E.; Hunter, S.A.; Howe, L. First report of systemic toxoplasmosis in a New Zealand sea
lion (Phocarctos hookeri). NZ Vet. ]. 2017, 65, 46-50. [CrossRef] [PubMed]

Baneth, G.; Thamsborg, S.M.; Otranto, D.; Guillot, J.; Blaga, R.; Deplazes, P.; Solano-Gallego, L. Major parasitic zoonoses associated
with dogs and cats in europe. J. Comp. Pathol. 2016, 155, S54-574. [CrossRef] [PubMed]

Iturbe Cossio, T.L.; Montes Luna, A.D.; Ruiz Mejia, M.; Flores Ortega, A.; Heredia Cardenas, R.; Romero Nufiez, C. Risk factors
associated with cat parasites in a feline medical center. . Feline Med. Surg. Open Rep. 2021, 7, 20551169211033183. [CrossRef]
[PubMed]

Pennelegion, C.; Drake, J.; Wiseman, S.; Wright, 1. Survey of UK pet owners quantifying internal parasite infection risk and
deworming recommendation implications. Parasit. Vectors 2020, 13, 218. [CrossRef]

Strube, C.; Neubert, A.; Springer, A.; von Samson-Himmelstjerna, G. Survey of German pet owners quantifying endoparasitic
infection risk and implications for deworming recommendations. Parasit. Vectors 2019, 12, 203. [CrossRef]

Nijsse, R.; Ploeger, H.W.; Wagenaar, ].A.; Mughini-Gras, L. Toxocara canis in household dogs: Prevalence, risk factors and owners’
attitude towards deworming. Parasitol. Res. 2015, 114, 561-569. [CrossRef] [PubMed]

Taylor, N.; Signal, T. Empathy and attitudes to animals. Anthrozods 2005, 18, 18-27. [CrossRef]

Habacher, G.; Gruffydd-Jones, T.; Murray, ]. Use of a web-based questionnaire to explore cat owners’ attitudes towards vaccination
in cats. Vet. Rec. 2010, 167, 122-127. [CrossRef] [PubMed]

Maksimov, P.; Hermosilla, C.; Taubert, A.; Staubach, C.; Sauter-Louis, C.; Conraths, EJ.; Vrhovec, M.G.; Pantchev, N. GIS-
supported epidemiological analysis on canine Angiostrongylus vasorum and Crenosoma vulpis infections in Germany. Parasit.
Vectors 2017, 10, 108. [CrossRef] [PubMed]

Lai, N.; Khosa, D.; Jones-Bitton, A.; Dewey, C. Pet owners’ online information searches and the perceived effects on interactions
and relationships with their veterinarians. Vet. Evid. 2021, 6. [CrossRef]

McKay, S.A.; Farnworth, M.].; Waran, N.K. Current attitudes toward, and incidence of, sterilization of cats and dogs by caregivers
(owners) in Auckland, New Zealand. J. Appl. Anim. Welf. Sci. 2009, 12, 331-344. [CrossRef]

Downes, M.; Canty, M.].; More, S.J. Demography of the pet dog and cat population on the island of Ireland and human factors
influencing pet ownership. Prev. Vet. Med. 2009, 92, 140-149. [CrossRef]

Filipe, ].ES.; Lauzi, S.; Pina, L.; Dall’Ara, P. A survey of Italian cat owners’ attitudes towards cat vaccination through a web-based
questionnaire. BMC Vet. Res. 2021, 17, 267. [CrossRef]

Luckman, C.; Gates, M.C. Epidemiology and clinical outcomes of feline immunodeficiency virus and feline leukaemia virus in
client-owned cats in New Zealand. J. Feline Med. Surg. 2017, 3, 2055116917729311. [CrossRef]

Van Brussel, K.; Carrai, M.; Lin, C.; Kelman, M.; Setyo, L.; Aberdein, D.; Brailey, J.; Lawler, M.; Maher, S.; Plaganyi, L; et al.
Distinct Lineages of Feline Parvovirus Associated with Epizootic Outbreaks in Australia, New Zealand and the United Arab
Emirates. Viruses 2019, 11, 1155. [CrossRef]

Stickney, A.; Ghosh, S.; Cave, N.J.; Dunowska, M. Lack of protection against feline immunodeficiency virus infection among
domestic cats in New Zealand vaccinated with the Fel-O-Vax® FIV vaccine. Vet. Microbiol. 2020, 250, 108865. [CrossRef]

Eschle, S.; Hartmann, K.; Rieger, A.; Fischer, S.; Klima, A.; Bergmann, M. Canine vaccination in Germany: A survey of owner
attitudes and compliance. PLoS ONE 2020, 15, e0238371. [CrossRef]


http://doi.org/10.1186/s13071-018-2720-0
http://doi.org/10.1155/2017/5984086
http://www.ncbi.nlm.nih.gov/pubmed/28947905
http://doi.org/10.1016/j.sleh.2020.11.011
http://doi.org/10.1186/s12877-018-0867-3
http://www.ncbi.nlm.nih.gov/pubmed/30092763
http://doi.org/10.3201/eid1702.101070
http://doi.org/10.3390/microorganisms8091405
http://doi.org/10.1093/molbev/msaa094
http://www.ncbi.nlm.nih.gov/pubmed/32289821
http://doi.org/10.3390/pathogens6020021
http://www.ncbi.nlm.nih.gov/pubmed/28587147
http://doi.org/10.1071/PC20051
http://doi.org/10.1007/s00436-018-5832-8
http://www.ncbi.nlm.nih.gov/pubmed/29550995
http://doi.org/10.1080/00480169.2016.1230526
http://www.ncbi.nlm.nih.gov/pubmed/27588458
http://doi.org/10.1016/j.jcpa.2015.10.179
http://www.ncbi.nlm.nih.gov/pubmed/26687277
http://doi.org/10.1177/20551169211033183
http://www.ncbi.nlm.nih.gov/pubmed/34422278
http://doi.org/10.1186/s13071-020-04086-2
http://doi.org/10.1186/s13071-019-3410-2
http://doi.org/10.1007/s00436-014-4218-9
http://www.ncbi.nlm.nih.gov/pubmed/25468379
http://doi.org/10.2752/089279305785594342
http://doi.org/10.1136/vr.b4857
http://www.ncbi.nlm.nih.gov/pubmed/20656990
http://doi.org/10.1186/s13071-017-2054-3
http://www.ncbi.nlm.nih.gov/pubmed/28241853
http://doi.org/10.18849/ve.v6i1.345
http://doi.org/10.1080/10888700903163617
http://doi.org/10.1016/j.prevetmed.2009.07.005
http://doi.org/10.1186/s12917-021-02981-z
http://doi.org/10.1177/2055116917729311
http://doi.org/10.3390/v11121155
http://doi.org/10.1016/j.vetmic.2020.108865
http://doi.org/10.1371/journal.pone.0238371

Animals 2023, 13, 631 16 of 16

66.

67.
68.

69.

70.
71.

72.

73.
74.

75.

76.

77.

78.

79.

80.

81.

Tchamo, C.C.; De Rugeriis, M.; Noormahomed, E.V. Occurrence of feline immunodeficiency virus and feline leukaemia virus in
Maputo city and province, Mozambique: A pilot study. JEMS Open Rep. 2019, 5, 205. [CrossRef]

Olson, PN.; Moulton, C. Pet (dog and cat) overpopulation in the United States. J. Reprod. Fertil. Suppl. 1993, 47, 433-438.
Downes, M.J.; Devitt, C.; Downes, M.T.; More, S.J. Neutering of cats and dogs in Ireland; pet owner self-reported perceptions of
enabling and disabling factors in the decision to neuter. Peer] 2015, 3, €1196. [CrossRef] [PubMed]

Fielding, W.]J.; Samuels, D.; Mather, J. Attitudes and actions of West Indian dog owners towards neutering their animals: A gender
issue? Anthrozods 2002, 15, 206-226. [CrossRef]

Driscoll, J.W. Attitudes toward animal use. Anthrozods 1992, 5, 32-39. [CrossRef]

Hart, B.L.; Hart, L.A.; Thigpen, A.P; Willits, N.H. Assisting decision-making on age of neutering for 35 breeds of dogs: Associated
joint disorders, cancers, and urinary incontinence. Front. Vet. Sci. 2020, 7, 388. [CrossRef] [PubMed]

Hart, B.L.; Hart, L.A.; Thigpen, A.P.,; Willits, N.H. Neutering of German Shepherd Dogs: Associated joint disorders, cancers and
urinary incontinence. Vet. Med. Sci. 2016, 2, 191-199. [CrossRef]

Urfer, S.R.; Kaeberlein, M. Desexing Dogs: A Review of the Current Literature. Animals 2019, 9, 1086. [CrossRef] [PubMed]
Trevejo, R.; Yang, M.; Lund, E.M. Epidemiology of surgical castration of dogs and cats in the United States. J. Am. Vet. Med. Assoc.
2011, 238, 898-904. [CrossRef]

DePorter, T.L.; Elzerman, A.L. Common feline problem behaviors: Destructive scratching. J. Feline Med. Surg. 2019, 21, 235-243.
[CrossRef]

Oskarsson, K.; Axelsson Puurtinen, L.; Penell, ].C. Dental Problems and Prophylactic Care in Cats-Knowledge and Perceptions
among Swedish Cat Owners and Communication by Veterinary Care Staff. Animals 2021, 11, 2571. [CrossRef] [PubMed]
Brunius Enlund, K.; Brunius, C.; Hanson, J.; Hagman, R.; Hoglund, O.V.; Gustas, P.; Pettersson, A. Development and validation of
two questionnaires: Dental home care and dental health in Swedish dogs. PLoS ONE 2019, 14, e0204581. [CrossRef] [PubMed]
Enlund, K.B.; Brunius, C.; Hanson, J.; Hagman, R.; Héglund, O.V.; Gustas, P.; Pettersson, A. Dog owners’ perspectives on canine
dental health—A questionnaire study in Sweden. Front. Vet. Sci. 2020, 7, 298. [CrossRef]

NZ Government. Stats NZ. New Zealand’s Population Reflects Growing Diversity. 23 September 2019. Available online:
https:/ /www.stats.govt.nz/news/new-zealands-population-reflects-growing-diversity (accessed on 27 September 2022).
Voigt, L.E,; Koepsell, T.D.; Daling, ].R. Characteristics of telephone survey respondents according to willingness to participate.
Am. ]. Epidemiol. 2003, 157, 66-73. [CrossRef] [PubMed]

Smith, W. Does Gender Influence Online Survey Participation? A Record-Linkage Analysis of University Faculty Online Survey
Re-sponse Behavior. ERIC Document Reproduction Service No. ED 501717. 2008. Available online: https://scholarworks.sjsu.
edu/cgi/viewcontent.cgi?article=1003&context=elementary_ed_pub (accessed on 29 October 2022).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.1177/2055116919870877
http://doi.org/10.7717/peerj.1196
http://www.ncbi.nlm.nih.gov/pubmed/26312187
http://doi.org/10.2752/089279302786992487
http://doi.org/10.2752/089279392787011575
http://doi.org/10.3389/fvets.2020.00388
http://www.ncbi.nlm.nih.gov/pubmed/32733924
http://doi.org/10.1002/vms3.34
http://doi.org/10.3390/ani9121086
http://www.ncbi.nlm.nih.gov/pubmed/31817504
http://doi.org/10.2460/javma.238.7.898
http://doi.org/10.1177/1098612X19831205
http://doi.org/10.3390/ani11092571
http://www.ncbi.nlm.nih.gov/pubmed/34573537
http://doi.org/10.1371/journal.pone.0204581
http://www.ncbi.nlm.nih.gov/pubmed/30682017
http://doi.org/10.3389/fvets.2020.00298
https://www.stats.govt.nz/news/new-zealands-population-reflects-growing-diversity
http://doi.org/10.1093/aje/kwf185
http://www.ncbi.nlm.nih.gov/pubmed/12505892
https://scholarworks.sjsu.edu/cgi/viewcontent.cgi?article=1003&context=elementary_ed_pub
https://scholarworks.sjsu.edu/cgi/viewcontent.cgi?article=1003&context=elementary_ed_pub

	Introduction 
	Materials and Methods 
	Results 
	Demographic Description of the Respondents 
	Cat and Dog Owner Practices 
	House Access and Confinement Practices 
	Dog Care Practice 
	Cat Care Practice 


	Discussion 
	Strengths and Limitations of This Study 
	Conclusions 
	References

