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Simple Summary: Dental disease has a negative impact on the quality of life and welfare of various
species. The most important preventive measures in cats are performed by the cat owners. However,
cat owners’ knowledge of dental disease and prevention is unclear. Veterinary care staff are important
sources of information to the cat owners, but the type and frequency of information on dental disease
prevention given to the owners have not been described. We conducted web-based surveys to
investigate owners’ knowledge of and veterinary care staff’s communication of dental problems in
cats. Overall, 2/3 of the cat owners knew about dental disease and listed modified eating behaviour,
gingivitis, halitosis, pain and dental calculus as the most common signs. Commonly, the source
of information was the internet followed by veterinary care staff, and the most known preventive
measure was tooth brushing, although a small proportion performed it daily or every second
day. Veterinary care staff responded that they always or sometimes informed cat owners about
prophylactic dental care, most frequently by oral communication, and tooth brushing was the most
common preventive measure recommended. This study indicates that cat owners have the relevant
knowledge to support the oral health of cats, but the application of preventive measures needs to
increase to promote welfare in cats. In particular, the motivation and practical options for owners of
cats who may not tolerate tooth brushing should be considered, and alternative strategies discussed.
Veterinary care staff present relevant communication but there is room to develop strategies such as
improvement in education and communication.

Abstract: Dental problems are increasingly recognised in cats although many problems are pre-
ventable by tooth brushing. However, the knowledge level and preventive measures performed
by owners are unclear. Additionally, there is a shortage of information on the communication by
veterinary care staff to owners on dental health and prophylaxis in cats. The aim was to describe
the knowledge and perceptions among Swedish cat owners and the communication by veterinary
care staff on dental problems and prevention in cats. We distributed two electronic surveys; to cat
owners and care staff, respectively. Of the cat owners, n = 407, 2/3 stated that they have knowl-
edge about dental disease, listing modified eating behaviour as the most common sign followed
by gingivitis, halitosis, pain and dental calculus. The main source of information was the internet
followed by veterinary care staff, and 47% of the owners reported that they perform preventive
oral health measures. The single most frequently stated preventive measure was tooth brushing,
which was applied by 28% of the cat owners but with low frequency (daily n = 15, every second day
n = 14). Veterinary care staff, n = 179, reported that they inform (47%) or sometimes inform (42%)
cat owners on prophylactic dental care, daily or 3–7 times a week (combined 39%) most frequently
by oral communication, with tooth brushing as the most common measure recommended. This
study suggests that cat owners have relevant knowledge on dental health in cats, but the performed
preventive measures are too infrequent to support good oral health in cats. There is room to develop
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strategies such as improvement in education and communication to increase welfare in cats. This
includes consideration of the motivation and practical options for owners of cats who may not
tolerate tooth brushing.

Keywords: cat; oral health; dental; knowledge; perceptions; prevention; survey; veterinarian; veteri-
nary nurse; owner

1. Introduction

Dental problems in cats are increasingly recognised globally and the body of evidence
regarding the relationship between oral health, general health and longevity in several
species including humans, dogs and cats is growing [1–3]. Relationships between periodon-
tal disease in cats and the development of cardiorespiratory, hepatic, and renal disorders
have been suggested [4]. Oral disease has been shown to have a negative impact on quality
of life and welfare in various species, and the relief of oral pain and suffering for cats has
been claimed to be within reach for the veterinary practitioner [5]. It was suggested that
because the human dental profession has educated clients well, it has become easier for
animal owners to understand the need for adequate dental care also for their animals [5].
However, there is a lack of information on cat owners’ knowledge regarding dental health
and prevention in cats.

Dental problems are common in cats. For example, periodontal disease was the
single most prevalent diagnosis-level disorder in cats based on clinic data in the UK [6].
Furthermore, a survey among pure breed cat owners in Finland reported that dental and
oral diseases were the most prevalent disease category in cats (prevalence 28%), and dental
calculus and gingivitis were the most prevalent clinical signs reported both in all cats and
in most of the breeds [7]. The important first step in the assessment of oral health status is
owner observation for dental issues and regular veterinary visits. In addition to the oral
examination, full-mouth radiography by a veterinarian was recommended [8]. A variety
of dental problems can be reversed and controlled with proper treatment and adequate
dental care at home [9]. The combination of veterinary examination and professional
dental cleaning, together with daily dental home care, is the foundation for good dental
health [10]. To reduce the occurrence of dental problems, it is of crucial importance that cat
owners have adequate knowledge about dental diseases and problems. There is supportive
evidence that dog owners are able to perform a relative assessment of their dog’s dental
health status [11]. Although the attitudes, knowledge and care practices of cat owners
regarding cat behavior and environmental needs of cats have been investigated [12], it is
unclear what type and frequency of preventive measures the owners apply on their cats
and where they learned about dental care.

In humans, mechanical cleaning with a toothbrush is one of the most common methods
used to remove plaque [13]. Toothbrushing has become an increasingly common prevention
method also in pets and daily tooth brushing is considered the gold standard for preventing
dental problems in pets [14,15]. In dogs, daily or every other day toothbrushing was
proven to be a sufficient prophylactic measure [16]. However, studies on tooth brushing
and other prophylactic measures in cats are scarce regarding the efficacy and recommended
frequency, and owner knowledge about this preventive measure. Furthermore, the role of
the veterinary care staff in communicating information on oral health and prophylaxis to
cat owners is unclear.

The aim of this study was to investigate the knowledge among Swedish cat owners
on prophylactic dental care and dental health in cats as well as to describe the information
intermediation from animal health care personnel to cat owners regarding dental health
and prevention.
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2. Materials and Methods
2.1. Study Design

The data collection was part of a bachelor thesis project at the veterinary nursing
program at the Swedish University of Agricultural Sciences (SLU). Two anonymous online
surveys, in Swedish, were developed by the first two authors in the web program Netigate;
one cat owner survey (COS), and one veterinary care staff survey (VCS). The surveys
were validated in two steps before distribution to the intended recipients: (i) by veterinary
nursing students, (ii) a test group consisting of fourteen persons providing constructive
criticism on the content and question flow. The surveys were revised based on these
comments before they were released. The data from the test group were not included in
the analysis. For COS, the target group was cat owners in Sweden and the sample frame
was membership in certain cat groups on the social media platform Facebook. The survey
was posted in six different groups on Facebook after approval of the groups’ administrator
and included both general groups (i.e., for all breeds, n = 2) and groups for a certain cat
breed (n = 4). For VCS, the target was veterinary care staff in Sweden and the sample frame
included small animal clinics and hospitals in the SLU network of clinical partners for
extramural training for veterinary nurse students. Both surveys included a section where
the approval of the respondents of data collection and analysis was mandatory to continue
with the survey. The two surveys were both anonymous, and therefore no personal
identification information was collected about the respondents. The surveys contained a
maximum of fourteen questions but depending on how the respondents answered, the
number of questions answered could vary. All questions in the survey were mandatory,
with the exception of the two last questions which were optional, where the respondents
could leave comments on the surveys. The surveys included multiple-choice questions,
with options to enter additional information on some questions, as well as single choice
questions where the respondent could choose one response from a set of given alternatives,
and a few open-ended questions.

To participate in Survey 1 (COS), it was required that the respondent owned a cat.
The survey was divided into five sections. The first section collected information about
the respondent and their cat, such as the breed of the cat and previous treatment of dental
problems. The second section collected information about the cat owner’s knowledge
of dental problems and signs, and how this information was received, as well as the
occurrence of prophylactic dental care. The third and fourth sections were only available
to answer if the respondents performed any prophylactic dental care on their cats. The
questions regarded which kind of prophylactic dental care they performed, and if they
brushed their cat’s teeth, and, if so, the frequency of tooth brushing. The fifth and last
section contained questions regarding the respondent’s opinion on how the information
transmission from the animal health care personnel has been. The survey was available
from 8 to 15 February 2020.

Survey 2 (VCS) was shared by online correspondence with a total of 44 different
veterinary clinics and hospitals. Emails were sent out, with a short introduction text
explaining the purpose of the study as well as a link to the survey. In order to participate
in the survey, it was required that the respondent was actively working in one of the
following professions: veterinarian, veterinary nurse, or animal caretaker. The survey
contained five sections. The first section collected information about the respondent and
their workplace, such as the size of the workplace and the respondent’s experience in the
profession and with feline dental care. The second section included questions about the
workplace, the number of dental patients that visit the workplace and if the respondent
informs cat owners about prophylactic dental care. Sections three and four were only
available for the respondents who stated that they give some kind of information about
prophylactic dental care. In section three, the questions were about how, and in which
context, they inform cat owners about dental care, the frequency of information about
dental care, and the type of prophylactic measures they recommend to cat owners. Section
four contained questions regarding which dental problems and signs the respondent give
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information about and if they are experiencing that the cat owners understand them about
the importance of prophylactic dental care in cats. The fifth and last section contained an
optional question where the respondent could leave comments on the survey. The survey
was available from 10 February to 24 February 2020.

2.2. Data Analysis

Surveys that were not completed were excluded from the analysis. Owners were
assigned to only own the breed they listed, for one or more cats, when reporting one
breed regardless if the cats were specified purebred or housecat. Owners that reported
two different breeds were classified to own purebred cats if at least one of the breeds were
purebred, otherwise categorised as a house cat owner. The question regarding knowledge
of clinical signs of dental problems was either yes or no, where the yes response provided
the option of specifying in free text examples of clinical signs. The free text answers were
analysed and categorised into the following groups: modified eating behavior, gingivitis,
halitosis, pain, dental calculus, Feline Resorptive Lesions (FORL), tooth loss, sialorrhea and
weight loss. Modified eating behavior includes for example signs of inappetence, dropping
food whilst eating, refusing dry food and dry treats, and difficulty chewing. For veterinary
care staff, they were either based at a veterinary clinic or a veterinary hospital. A veterinary
clinic was defined as “a smaller business that often is more specialised, e.g., small animals
or horses, and “most often do not have stationary care facilities so that animals in need of
medical ward treatment will be referred to a veterinary hospital. Clinics do not provide
off hours service”. Profession was categorised as a veterinary surgeon (including fully
licenced and temporarily licenced awaiting final educational credits), veterinary nurse
(including fully licenced and temporarily licenced awaiting final educational credits) or
animal caretaker (with no specified education).

2.3. Statistical Methods

Descriptive statistics were calculated. Proportions are presented with 95% confidence
intervals. Comparison between proportions was made using Pearson’s chi-squared test,
except when cell numbers were low and Fisher’s exact test was used instead. The level for
statistical significance was set to p = 0.05, however, when multiple tests were performed this
limit for statistical significance was adjusted using the Bonferroni correction, i.e., dividing
the p-value for significance with the number of tests performed, to lower the alpha value
and avoid spurious positives. Data were transferred from Netigate to Excel and then into
Stata format. All analyses were performed using Stata SE 16.1 (StataCorp, College Station,
TX, USA).

3. Results
3.1. Cat Owner Survey

In total, 462 cat owners started filling out the survey and 407 finished. The results are
based on the completed surveys. The median time for filling out the entire questionnaire
was 3 min (range from <1 min to 556 min with three observations > 40 min; 556, 113 and
86 min, respectively, 95% confidence interval 3.8–8.5 min).

Table 1 describes the cat owners’ responses and characteristics. Of the respondents,
228 (56%) had housecats and 179 (44%) had purebred cats, either one breed (n = 173), two
different breeds (n = 4) or pure breed and housecat (n = 2). The owners reportedly owned
26 different breeds of cats, in addition to the house cat. The most common breeds were
Cornish Rex and Devon Rex (37 respondents each), followed by Persian (n = 17), Ragdoll
and Burmese (13 respondents each). Of the house cat respondents, 59% reported that their
cat was indoors whereas the corresponding frequency among purebred cat respondents
was 91% (statistically significant difference; p < 0.001). Membership in breed club was 1%
and 40% for housecats and purebred cats, respectively. Thirty-eight respondents were cat
breeders, 46 had experience from participating in cat shows and 57 worked currently or
previously as veterinary care staff. In total, 112 (28%) reported that they did not know of
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any clinical signs indicating dental problems, whereas 295 (72%) listed signs they knew to
be related to dental problems in cats. The cat owners’ free-text descriptions of known signs
were grouped into nine categories which were aggregated into three areas; weight loss,
pain, and related to the mouth and oral cavity, respectively, and are presented in Table 2.
For the 286 owners who reported signs, the number of signs reported by the owner ranged
from 1 to 7 with 85% reporting 1–3 and 95% reporting 1–4 signs. For the subgroup of cats
that had previous dental problems (n = 112, see Table 1), 102 owners reported known signs
of dental problems. The most frequently known clinical sign was gingivitis (52%) followed
by modified eating behavior (51%), halitosis (37%), pain (29%), FORL (20%), dental calculus
(18%), Sialorrhea (11%), tooth loss (3%), and weight loss (2%).

Table 1. Description of cat owners’ responses and characteristics from a survey to cat owners on knowledge of dental
problems and prophylaxis. Comparison was made between housecat and purebred cat owners. For variables with
>2 categories, the statistical test applies to the overall variable, not individual comparisons between categories. * indicates
statistical significance.

Variable All, n = 407 Housecats,
n = 228

Purebred Cats,
n = 179 Comparison

Indoor 134 (59%) 162 (91%) p < 0.001 *
Age category of cat p = 0.03 *

<1 year 39 (10%) 25 (11%) 14 (8%)
1–5 years 158 (39%) 73 (32%) 85 (47%)

5–10 years 123 (30%) 78 (34%) 45 (25%)
10–15 years 73 (18%) 43 (19%) 30 (17%)
>15 years 14 (3%) 9 (4%) 5 (3%)

Previous treatment for dental problems p = 0.53
Yes 112 (28%) 61 (27%) 51 (28%)
No 290 (71%) 163 (71%) 127 (71%)

Do not know 5 (1%) 4 (2%) 1 (1%)
Knowledge signs for dental problems p = 0.07

No 112 (28%) 71 (31%) 41 (23%)
Yes 295 (72%) 157 (69%) 138 (77%)

Table 2. Information on cat owners’ knowledge on signs for dental problems, from a survey to cat
owners in Sweden regarding knowledge on dental problems and prophylaxis, with open-ended
questions. Of the 295 owners who claimed to know about signs, 286 gave examples in one or more of
the specified variable categories. For each variable, the number of owners that reported knowledge
of this variable is included in “All” and then stratified by type of cat. The p-value for statistical
significance was adjusted using Bonferroni correction to account for multiple testing: threshold for
statistical significance was 0.05/9 = 0.0056. * indicates statistical significance.

Variable All, n = 286 Housecats,
n = 153

Purebred
Cats, n = 133 Comparison

Modified eating behaviour 166 (58%) 87 (57%) 79 (59%) p = 0.67
Gingivitis 140 (49%) 63 (41%) 77 (58%) p = 0.005 *
Halitosis 101 (35%) 52 (34%) 49 (37%) p = 0.61

Pain 74 (26%) 46 (30%) 28 (21%) p = 0.08
Dental calculus 61 (21%) 32 (21%) 29 (22%) p = 0.86

Feline resorptive lesions
(FORL) 47 (16%) 27 (18%) 20 (15%) p = 0.55

Tooth loss 31 (11%) 16 (10%) 15 (11%) p = 0.82
Sialorrhea 30 (10%) 20 (13%) 10 (8%) p = 0.13

Weight loss 15 (5%) 9 (6%) 6 (5%) p = 0.60
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3.1.1. Sources of Information on Dental Problems in Cats

Overall, 54 persons reported that they had not received any information on dental
problems. The other respondents (n = 353) stated that they had received information from
one or more of the following sources: veterinary care staff, internet, books or journals,
friend, breeder, course/education, do not remember where from, and other, see Table 3. Of
the 26 replies for “other”, 15 reported information from multiple sources, 7 from personal
experience and 4 by professional experience in related professions. The 26 responses
included sources of information such as through own experience (n = 11), through online
groups including Facebook (n = 6), and sources such as insurance companies and breeding
club seminars (n = 9). Table 3 also includes the information on how the owners experienced
the information from veterinary sources.

Table 3. Description of sources of information regarding dental health, for cat owners and by breed
type owned (purebred versus housecat). Comparisons between purebred and housecat owners
were performed using Chi-squared test except where any cells were n < 15 where Fisher’s exact
test was used. The p-value for statistical significance was adjusted for the number of tests (n = 8)
using Bonferroni correction: 0.05/8 = 0.00625, and * indicates statistical significance. For the variable
Receiving dental information from veterinary sources, the statistical test applies to the overall variable,
not individual comparisons between categories.

Variable All Housecats Purebred
Cats Comparison

Source of information
Internet

n = 353
241 (68%)

n = 193
129 (67%)

n = 160
112 (70%) p = 0.53

Veterinary care staff 198 (56%) 108 (56%) 90 (56%) p = 0.96
Books/journals 72 (20%) 39 (20%) 33 (21%) p = 0.92

Friend 71 (20%) 36 (19%) 35 (22%) p = 0.45
Course/education 59 (17%) 28 (15%) 31 (19%) p = 0.22

Breeder 36 (10%) 9 (5%) 27 (17%) p < 0.005 *
Other 26 (7%) 11 (6%) 15 (9%) p = 0.13

Do not remember 5 (1%) 3 (2%) 2 (1%) p = 0.59
Receiving dental information

from veterinary sources n = 407 n = 228 n = 179 p = 0.79

Very good or good information 127 (31%) 68 (30%) 59 (33%)
described as “okay” 117 (29%) 67 (29%) 50 (28%)

Poor or very poor information 163 (40%) 93 (41%) 70 (39%)

Three hundred and seventy-five respondents reported knowledge on the following
problems (more than one problem could be registered: dental calculus (n = 345), FORL
(n = 309), gingivitis (n = 309), tooth loss (n = 214), fractured tooth (n= 201), and malocclusion
(n = 168). There was no statistical difference between owners of purebred cats or house cat
owners except for knowledge on FORL (p < 0.001) where a higher proportion of purebred
cat owners knew about this problem.

3.1.2. Preventive Measures by Cat Owners

In total, 192 (47%) cat owners stated that they performed any preventive oral health
measures, and 167 of them provided details on the types and frequency of preventive
measures they apply, see Table 4. Of the 17 free-text responses describing other options
than listed in Table 4, 10 reported visits to a veterinarian or nurse to check the dental status,
and 4 reported that they gave their cats various bones to chew on. Of the owners reporting
to use dental treats or dental food, 15 claimed to use both. The owners reporting tooth
brushing (n = 113) claimed to brush daily (n = 15), every second day (n = 14), every third
day (n = 18), once per week (n = 32), once per month (n = 18) and more seldom (n = 16). A
significantly higher proportion of the owners claiming that tooth brushing is the preventive
measure they perform described the information from clinics and hospitals as very good or
good (p = 0.02) compared to owners that did not perform tooth brushing on their cat.
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Table 4. Owner reported preventive measures on dental health in their cats. In total, 167 cat owners
reported on 271 preventive measures they perform. The p-value for statistical significance was
adjusted using the Bonferroni correction to avoid incorrect significance testing results due to multiple
testing (p-value for statistical significance = 0.05/5 = 0.01). * indicates statistical significance.

Preventive Measure All, n = 271 Housecats,
n = 116

Purebred Cats,
n = 155 Comparison

Tooth brushing 113 (68%) 52 (23%) 61 (34%) p = 0.012
Dental treats 56 (34%) 23 (10%) 33 (18%) p = 0.015
Dental food 37 (22%) 21 (9%) 16 (9%) p = 0.925
Dental toys 32 (19%) 12 (5%) 20 (11%) p = 0.028

Other products such as
nutritional supplements 33 (20%) 8 (4%) 25 (14%) p < 0.001 *

For the subgroup of cat owners that reported previous dental problems in their cat,
48 reported on the preventive measures they take, in total 74 preventive actions. The most
common action was tooth brushing 80%), followed by a dental treat (23%), dental food
(21%), dental toy (13%) and other (19%).

3.2. Veterinary Care Staff Survey

In total 173 persons responded to the survey to veterinary care staff, and the median
time to finish the survey was 3 min (range < 1–35 min). The majority worked at a veterinary
hospital (n = 142, 79%) versus a veterinary clinic. Almost half of the respondents were
veterinary nurses (n = 87, 49%), followed by veterinary surgeons (n = 49, 27%) and animal
caretaker (n = 43, 24%). Forty-five respondents stated that they had plenty of experience
of dental care in cats, whereas 111 had some experience and 23 had no experience. Only
3 persons responded that the veterinary facility where they worked did not see dental
cases. Table 5 presents the veterinary care staff responses and characteristics.

Table 5. Description of the respondents among veterinary care staff, n = 179, from a survey to veterinary clinics and hospitals
on information from staff to cat owners regarding dental problems and prophylaxis.

Variable Category n = 179

Type of veterinary care facility Clinic 37 (21%)
Hospital 142 (79%)

Profession Veterinary surgeon 49 (27%)
Veterinary nurse 87 (49%)
Animal caretaker 43 (24%)

Years of experience 0–1 year 14 (8%)
1–5 years 46 (26%)

5–10 years 37 (21%)
10–20 years 56 (31%)
20–30 years 17 (10%)
+ 30 years 9 (5%)

Experience dental care in cats Yes, plenty 45 (25%)
Yes, some 111 (62%)
No, none 23 (13%)

If the facility where they work takes dental patients Yes, equipment available for minor and
advanced procedures 166 (93%)

Yes, equipment available for minor procedures 8 (4%)
Yes, equipment available for basic cases 2 (1%)

No, do not take dental cases 3 (1%)

Inform owners of prophylactic care and dental disease Yes 84 (47%)
Sometimes 76 (42%)

No 19 (11%)
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Information by Veterinary Care Staff to Cat Owners

One hundred and sixty veterinary clinics and hospital staff reported on which different
ways they used to provide information on prophylaxis to cat owners, see Table 6. Most
reported one information type (n = 104), but 41 reported 2 ways, 14 three ways and
1 reported 4 ways they used to communicate prophylactic dental care in cats. In addition,
14 persons provided free-text responses on type of information, and this included written
advice for the cat after dental treatment at the clinic or hospital (n = 4 of which 3 had
not marked option “leaflet”). One person did not mark any of the options oral, leaflet or
website information but stated that they talk to the owner and give written advice for the
cat after dental treatment at the clinic or hospital. Two persons stated that they demonstrate
how to brush the teeth on the cat. Sixteen respondents provided additional free text details
on what type of product or action they recommend as prophylactic dental care. All of these
respondents but one had tooth brushing as a recommendation, and the most common
additional advice (n = 7) was to use oral chlorhexidine gel if the cat had gingivitis.

Table 6. Veterinary care staff responses on what type of information they provide to their cat-owning clients when this
information is given and the frequency of this routine. The p-value for statistical significance was adjusted for variables where
several answers were allowed and several tests performed, using the Bonferroni correction to avoid incorrect significance
testing results due to multiple testing (one correction per question: p-value for statistical significance = 0.05/4 = 0.013 and
0.05/5 = 0.01, respectively). * indicates statistically significant difference between type of veterinary facility (clinic/hospital).

Variable All Staff Clinics Hospitals Comparison

Type of information n = 160 n = 35 n = 125
Short oral information 109 (68%) 21 (60%) 88 (70%) p = 0.56

Through oral information 62 (39%) 16 (46%) 46 (37%) p = 0.22
Leaflet 36 (23%) 15 (43%) 21 (17%) p = 0.001 *

Websites 11 (7%) 4 (11%) 7 (6%) p = 0.19

When do you give information on dental care? n = 179 n = 37 n = 142
Dental related visits 114 (64%) 30 (81%) 84 (59%) p = 0.014

Health visits 108 (60%) 27 (73%) 81 (57%) p = 0.078
After stationary care 30 (17%) 4 (11%) 26 (18%) p = 0.28

If the cat is showing obvious dental problems 123 (69%) 30 (81%) 93 (65%) p = 0.069
Wellness visits/health check ups 94 (53%) 26 (70%) 68 (48%) p = 0.015

How often do you inform cat owners on dental prevention? n = 160 n = 35 n = 125 p < 0.001 *
Daily 32 (20%) 17 (49%) 15 (12%)

3–7 times per week 30 (19%) 6 (17%) 24 (19%)
1–3 times per week 44 (28%) 6 (17%) 38 (30%)

More seldom 54 (34%) 6 (17%) 48 (38%)

Table 7 presents the veterinary care staff routines on advice on preventive dental care
and clinical signs related to dental disease. A majority of the veterinary care staff (88%)
recommended brushing teeth.

In total, 112 respondents (112/179 = 63%) provided free text answers on what infor-
mation they give the cat owners regarding common clinical signs for dental problems.
The text information was categorised into 12 categories and each respondent could have
more than one clinical sign category; modified eating behaviour (n = 90, 50%), red and
swollen gingiva (n = 47, 26%), halitosis (n = 40, 22%), change in eating behavior (n = 35,
20%), salivation (n = 27, 15%), dental calculus (n = 23, 13%), pain (n = 18, 10%), hiding
signs (n = 7, 4%), loose teeth (n = 5, 3%), weight loss (n = 5, 3%), nasal discharge (n = 2,
1%), and internal injuries (n = 1, 1%). Each respondent provided answers in 1 (n = 18), 2
(n = 33), 3 (33), 4 (n = 23) or 5 (n = 5) categories, respectively. The responses for “hiding
signs” had one response stating that the cat most commonly hides signs, whereas the other
six responses included additional information in other categories such as modified eating
behaviour, red gingiva, as well as recommending that most importantly the teeth should
be visually inspected regularly.
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Table 7. Veterinary care staff responses regarding type of prophylactic care advice and information
on signs of dental disease in cats to cat owners. The p-value for statistical significance was adjusted
using the Bonferroni correction to avoid incorrect significance testing results due to multiple testing
(p-value for statistical significance = 0.05/5 = 0.01 and 0.05/6 = 0.008, respectively). * indicates
statistically significant difference between types of veterinary facility (clinic/hospital).

Variable All Staff Clinics Hospitals Comparison

Do you recommend the
following prophylactic

dental care?
n = 160 n = 35 n = 125

Tooth brush 157 (88%) 35 (95%) 122 (86%) p = 0.15
Dental food 39 (22%) 12 (32%) 27 (19%) p = 0.08

Other dental products 37 (21%) 13 (35%) 24 (17%) p = 0.015
Dental treats 11 (6%) 1 (3%) 10 (7%) p = 0.33

Dental toy 9 (5%) 2 (5%) 7 (5%) p = 0.91

Information on dental problems n = 179 n = 37 n = 142
Dental calculus 154 (86%) 35 (95%) 119 (84%) p = 0.09

Feline resorptive lesions
(FORL) 141 (79%) 35 (95%) 106 (75%) p = 0.0082

Gingivitis 113 (63%) 27 (73%) 86 (61%) p = 0.163
Tooth loss 91 (51%) 26 (70%) 65 (46%) p = 0.0079 *

Tooth fracture 63 (35%) 24 (65%) 39 (27%) p < 0.001 *
Malocclusion 37 (21%) 17 (46%) 20 (14%) p < 0.001 *

When asked about how well the veterinary care staff believe that the owners under-
stand their information on the importance of prophylactic dental care, most (n = 129, 72%)
stated that the owner seemed to understand to some degree, whereas fewer believed that
the owner fully understood (n = 17, 10%) or did not understand (n = 10, 6%).

4. Discussion

This study reports owners’ knowledge and perception, and veterinary care staff’s infor-
mation strategies regarding dental disease and prevention in cats. To our knowledge, there
is no previous peer-reviewed study reporting on home care dental routines or veterinary
care staff practices in cats. This study was based on a convenience sample of owners and
staff; therefore, generalisation to the wider population of cat owners and veterinary care
staff needs to be made with caution. The response rate was approximately equally divided
between housecat and purebred cat owners. Housecats, which include cats of any mixed
breed or of unknown breed (i.e., not formally registered with a purebred cat association),
are popular in Sweden and are often insured for veterinary care. For example, housecat is
the single most commonly insured cat breed in a major pet insurance provider [17]. Overall,
the knowledge on prevention was considered inadequate for ensuring adequate oral health
in cats, as owner knowledge is key to regular dental prevention actions. For example, less
than half of the owners reported knowledge of preventive measures. This proportion is
higher than previously reported from dog owners [18] and is likely an overestimation of
the true proportion in cat owners in Sweden, as participation in this cat owner survey likely
attracted owners interested in and knowledgeable about dental care in cats.

Oral prophylaxis is the foundation of oral health, and daily plaque removal is con-
sidered a necessity for oral health in humans [13]. The requirements for maintaining a
dental plaque-free status are similar in cats. In fact, daily tooth brushing was stated as the
gold standard and most effective way to remove plaque and maintain gingiva health in
cats [19,20]. Even so, we report that only 113 of 405 cat owners (28%) apply tooth brushing
as a preventive measure in their cats, and with a low frequency of a daily or every second
day routine (n = 29 of 113). This is a higher proportion than previously reported among
dog owners in Sweden [18], but the proportion is too low for the successful prevention of
dental disease in cats. We noted a higher frequency of tooth brushing reported by purebred
cat owners; this was not statistically significant but likely due to lack of statistical power.



Animals 2021, 11, 2571 10 of 13

However, more research should be carried out on the efficacy and acceptance of dental
foods and dental treats as well as offering these as valid options when brushing teeth is not
a practical option or for cats who may not tolerate tooth brushing.

The critical role of client education and effective, preventive oral healthcare has
previously been emphasised [9]. A challenge to support good oral health in cats is that
oral problems are often not the primary reason for a clinic or hospital visit as the clinical
signs of oral problems may often be absent [21]. We report that a majority of owners had
knowledge on signs for dental disease, and purebred cat owners had a significantly higher
knowledge compared to housecat owners. It can be speculated if purebred cat owners are
more interested and informed about preventive dental care measures and signs of dental
disease, or if the study design was more likely to attract cat owners who are interested
in preventive care routine and more knowledgeable about dental disease. More known
factors about the owners are needed to disentangle the potential causal relationship and
any confounding variables between purebred or housecat ownership and knowledge on
dental disease and prevention, as ownership of purebred cat likely is a marker for unknown
factors affecting the knowledge level.

The evidence for chronic discomfort related to dental disease supports an aggressive
prophylactic approach to prevent the development and progression of dental disease [21] to
reduce pain and increase welfare. Owner compliance is a cornerstone for home care preven-
tion for dental disease [19] and our study indicates that there is an improvement to be made
regarding educating and informing cat owners on the necessity of them performing daily
dental routines in their homes. Emphasis on annual dental check-ups at the veterinary clinic
or hospital should be made by veterinary care staff to improve compliance, as professional
oral hygiene recommendations/instructions were reported to improve motivation and
compliance [19]. For cats, some individuals may not accept toothbrushing easily and train-
ing from a young age is recommended to increase the likelihood of acceptance. In addition,
as mentioned above, dental food and dental treats may be recommended as alternatives
when tooth brushing is not a practical option. Apart from using toothbrushes suitable for
cats size wise, microfiber pull-on fingertip cleaning tools can be used, particularly during
the acclimatising period. Barriers to overcome were presented and include the perception
that care and prevention are unnecessary, inadequate understanding by pet owners of the
need for routine examination of their pets, the cost of professional care, the difficulty of
home care, a fear of anesthesia, transporting cats to the veterinary clinic or hospital and
resistance to examination or treatment [22,23]. Additionally, owners who understand that
preventive care will likely lead to prolonged longevity for the cat would potentially be
much more likely to become regular users of veterinary medical services [22]. Education of
cat owners and initiation of discussions about periodontal disease and prevention should
start when the kitten is young [24].

In this study, 87% of the veterinary care staff report that they always or often inform
the cat owners of prophylactic care and dental disease which is comparable to reported
findings in dogs [18], thus suggesting similar approaches towards cat and dog owners
on this matter. There is however potential for improvement still as 11 % of veterinary
care staff do not inform owners of prophylactic care and dental disease. Veterinary clinic
staff reported more options on when they provide information to owners compared to
veterinary hospital staff, and there was a tendency of clinics having a higher proportion for
most occasions when advice was given such as at health visits and if the cat is showing
obvious signs of dental disease compared to hospitals. It can only be speculated why clinics
had a higher frequency of providing advice regarding dental problems and prevention.
For example, clinics might perform more preventive and general health work as a first
opinion veterinary care point of contact, as owners may prefer to seek veterinary advice at
a smaller, more familiar facility for planned and minor issues. Hospitals have commonly
more advanced equipment and educated staff to provide the owners and animals with
around-the-clock services also for more advanced health problems. In Sweden, the cost
of visiting a hospital is therefore often higher compared to a clinic for similar clinical
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examinations or treatments as the cost of maintaining the infrastructure and competence,
in general, is much higher at the hospital.

In addition to daily tooth brushing, daily additions of dental chews were reported
to support oral health and reduce gingivitis and plaque in cats [19]. In the present study,
only 14% of the cat owners report that they apply dental chews as a preventive measure
but a higher proportion of staff claim to recommend dental treats or other dental products
(i.e., not dental food or dental toys). In cats with a history of developing plaque, weekly
application of a barrier gel dental product may reduce plaque deposition [20], however,
this routine did not affect gingivitis, gingival bleeding, or calculus. Dental chews, food
and treats can be regarded as a valuable alternative to tooth brushing, albeit not as effec-
tive, as not all owners will be able to handle their cats and comply with tooth brushing
recommendations [25].

One key component in increasing the knowledge on and performance of dental
preventive measures in cats is to increase the understanding in owners of the need for
routine examination of their cats. A rather low proportion of cat owners perceived the
information received on dental problems by veterinary care staff as good or very good (31%).
In contrast, veterinary care staff reported that they thought owners fully (10%) or partially
(72%) understood the information given. In this study, the owners and veterinary care staff
were not paired or connected in any way, which reduces the possibility to fully compare
the experience of the owners and staff, respectively. However, these perceptions deem
further investigation to calibrate the information transmission to increase the likelihood
of understanding and satisfaction. We noted that owners who graded the information
from their veterinary care staff as “very good” or “good” were more likely to perform
preventive measures at home. Suggested improvements are effective communication
regarding preventive care and annual (or more often for some individuals) health check-
ups. The value of preventive care and early intervention is well-known in human medicine
and dentistry, but less so to pet owners [23]. It has been suggested that lack of compliance
can be solved by pet owner education, a key benefit of regular veterinary care visits [23].
However, pet owner education is, albeit important, likely at best a potential and partial
solution as owners also need to establish routines and habits that they can uphold with
adequate regularity. Veterinary clinics and hospitals can provide adequate communication
training and support for their staff to successfully inform the owners on the need for regular
visits and education.

This study presents that veterinary care staff are regularly providing support and edu-
cation to cat owners, although the perception of the quality of the information received can
be improved. Efforts should be directed towards encouraging cat owners to ensure their cat
receives regular health check-ups, even though their cat may not present any clinical signs
of disease. At the clinic or hospital, routines and competence in communication should
be assessed and developed to ensure that owners receive and understand information on
prevention and home care relevant to dental disease.

5. Conclusions

In conclusion, the results in the present study show that cat owners have relevant
knowledge on dental disease signs and diseases in cats, but the performed preventive
measures are inadequate to support good oral health in cats. For example, less than half of
the cat owners performed any preventive measures, and 7% of owners reported to perform
daily or every second day tooth brushing. Veterinary care staff generally inform cat owners
on dental disease and prevention but some owners do not receive information. However,
there was a discrepancy between the cat owners’ perception of the information received on
dental problems by veterinary care staff and the veterinary care staff’s perception of the
degree of understanding regarding the information provided. There is room to develop
preventive and communication strategies to increase welfare in cats.



Animals 2021, 11, 2571 12 of 13

Author Contributions: Conceptualisation, K.O. and L.A.P.; Data curation, J.C.P.; Formal analysis,
J.C.P.; Investigation, K.O. and L.A.P.; Methodology, K.O., L.A.P. and J.C.P.; Project administration,
J.C.P.; Resources, J.C.P.; Software, J.C.P.; Supervision, J.C.P.; Validation, K.O. and L.A.P.; Writing—
original draft, J.C.P.; Writing—review and editing, K.O., L.A.P. and J.C.P. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Ethical review and approval were waived for this study. The
stated research studies fall outside the scope for requirements for ethical review of the Act concerning
the Ethical Review of Research Involving Human. The deputy chief lawyer states that no ethical
obstacles under the Act can be seen.

Informed Consent Statement: All respondents participated voluntarily and were informed that they
could exit the study at any point. We only included answers from completed surveys. Furthermore,
the respondents were informed of the purpose of the two surveys when they clicked on the link to
the survey, and they actively had to mark a box accepting that the authors would manage their data
including adhering to the Swedish General Data Protection Regulation in order to proceed with the
survey. All data are presented on a group level without revealing any sensitive information, and
information cannot be traced back to the respondents.

Data Availability Statement: Data are available upon request to the senior author. The two surveys,
in Swedish, are available upon request to the senior author.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Watanabe, Y.; Okada, K.; Kondo, M.; Matsushita, T.; Nakazawa, S.; Yamazaki, Y. Oral health for achieving longevity. Geriatr.

Gerontol. Int. 2020, 20, 526–538. [CrossRef]
2. Tavares, M.; Lindefjeld Calabi, K.A.; San Martin, L. Systemic diseases and oral health. Dent. Clin. N. Am. 2014, 58, 797–814.

[CrossRef] [PubMed]
3. Urfer, S.R.; Wang, M.; Yang, M.; Lund, E.M.; Lefebvre, S.L. Risk Factors Associated with Lifespan in Pet Dogs Evaluated in

Primary Care Veterinary Hospitals. J. Am. Anim. Hosp. Assoc. 2019, 55, 130–137. [CrossRef]
4. Watson, A. Diet and periodontal disease in dogs and cats. Aust. Vet. J. 1994, 71, 313–318. [CrossRef]
5. Mills, A.W. Oral-Dental Disease in Cats: A Feline Practitioner’s Perspective. Vet. Clin. N. Am. Small Anim. Pract. 1992, 22,

1297–1307. [CrossRef]
6. O’Neill, D.; Church, D.; McGreevy, P.; Thomson, P.; Brodbelt, D. Prevalence of disorders recorded in cats attending primary-care

veterinary practices in England. Vet. J. 2014, 202, 286–291. [CrossRef] [PubMed]
7. Vapalahti, K.; Virtala, A.-M.; Joensuu, T.A.; Tiira, K.; Tähtinen, J.; Lohi, H. health and Behavioral survey of over 8000 Finnish cats.

Front. Vet. Sci. 2016, 3, 70. [CrossRef]
8. Verstraete, F.J.; Kass, P.H.; Terpak, C.H. Diagnostic value of full-mouth radiography in cats. Am. J. Vet. Res. 1998, 59, 692–695.
9. Bellows, J.; Berg, M.L.; Dennis, S.; Harvey, R.; Lobprise, H.B.; Snyder, C.J.; Stone, A.E.S.; Van de Wetering, A.G. 2019 AAHA

Dental Care Guidelines for Dogs and Cats. J. Am. Anim. Hosp. Assoc. 2019, 55, 49–69. [CrossRef]
10. Enlund, K.B.; Karlsson, M.; Brunius, C.; Hagman, R.; Hoglund, O.V.; Gustas, P.; Hanson, J.; Pettersson, A. Professional dental

cleaning in dogs: Clinical routines among Swedish veterinarians and veterinary nurses. Acta Vet. Scand. 2020, 62, 61. [CrossRef]
[PubMed]

11. Enlund, K.B.; Brunius, C.; Hanson, J.; Hagman, R.; Hoglund, 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]

12. Grigg, E.K.; Kogan, L.R. Owners’ attitudes, knowledge, and care practices: Exploring the implications for domestic cat behavior
and welfare in the home. Animals 2019, 9, 978. [CrossRef] [PubMed]

13. Hayasaki, H.; Saitoh, I.; Nakakura-Ohshima, K.; Hanasaki, M.; Nogami, Y.; Nakajima, T.; Inada, E.; Iwasaki, T.; Iwase, Y.; Sawami,
T. Tooth brushing for oral prophylaxis. Jpn. Dent. Sci. Rev. 2014, 50, 69–77. [CrossRef]

14. Lopes Kubitza, F.M.; Anthony, J.M.G. Topical oral 1-tetradecanol complex in the treatment of periodontal diseases in cats. J. Feline
Med. Surg. 2019, 21, 1141–1148. [CrossRef] [PubMed]

15. Buckley, C.; Colyer, A.; Skrzywanek, M.; Jodkowska, K.; Kurski, G.; Gawor, J.; Ceregrzyn, M. The impact of home-prepared diets
and home oral hygiene on oral health in cats and dogs. Br. J. Nutr. 2011, 106, S124–S127. [CrossRef] [PubMed]

16. Harvey, C.; Serfilippi, L.; Barnvos, D. Effect of frequency of brushing teeth on plaque and calculus accumulation, and gingivitis in
dogs. J. Vet. Dent. 2015, 32, 16–21. [CrossRef]

17. Agria. Topp 10 Vanligaste Kattraserna 2020. Available online: https://www.agria.se/katt/artiklar/om-katt/vanligaste-
kattraserna/ (accessed on 28 July 2021).

http://doi.org/10.1111/ggi.13921
http://doi.org/10.1016/j.cden.2014.07.005
http://www.ncbi.nlm.nih.gov/pubmed/25201543
http://doi.org/10.5326/JAAHA-MS-6763
http://doi.org/10.1111/j.1751-0813.1994.tb00905.x
http://doi.org/10.1016/S0195-5616(92)50128-0
http://doi.org/10.1016/j.tvjl.2014.08.004
http://www.ncbi.nlm.nih.gov/pubmed/25178688
http://doi.org/10.3389/fvets.2016.00070
http://doi.org/10.5326/JAAHA-MS-6933
http://doi.org/10.1186/s13028-020-00559-7
http://www.ncbi.nlm.nih.gov/pubmed/33176852
http://doi.org/10.3389/fvets.2020.00298
http://doi.org/10.3390/ani9110978
http://www.ncbi.nlm.nih.gov/pubmed/31731680
http://doi.org/10.1016/j.jdsr.2014.04.001
http://doi.org/10.1177/1098612X18820734
http://www.ncbi.nlm.nih.gov/pubmed/30652935
http://doi.org/10.1017/S0007114511000821
http://www.ncbi.nlm.nih.gov/pubmed/22005407
http://doi.org/10.1177/089875641503200102
https://www.agria.se/katt/artiklar/om-katt/vanligaste-kattraserna/
https://www.agria.se/katt/artiklar/om-katt/vanligaste-kattraserna/


Animals 2021, 11, 2571 13 of 13

18. Enlund, K.B.; Brunius, C.; Hanson, J.; Hagman, R.; Höglund, O.V.; Gustås, P.; Pettersson, A. Dental home care in dogs-a
questionnaire study among Swedish dog owners, veterinarians and veterinary nurses. BMC Vet. Res. 2020, 16, 90. [CrossRef]

19. Ingham, K.; Gorrel, C.; Bierer, T. Effect of a dental chew on dental substrates and gingivitis in cats. J. Vet. Dent. 2002, 19, 201–204.
[CrossRef] [PubMed]

20. Bellows, J.; Carithers, D.S.; Gross, S.J. Efficacy of a barrier gel for reducing the development of plaque, calculus, and gingivitis in
cats. J. Vet. Dent. 2012, 29, 89–94. [CrossRef] [PubMed]

21. Cave, N.; Bridges, J.; Thomas, D. Systemic effects of periodontal disease in cats. Vet. Q. 2012, 32, 131–144. [CrossRef] [PubMed]
22. Burns, K. TRUE PROPHYLAXIS. Overcoming Barriers to Preventive Dentistry for Cats & Dogs. J. Am. Vet. Med. Assoc. 2016, 248,

130–135. [PubMed]
23. AAHA. Development of new canine and feline preventive healthcare guidelines designed to improve pet health. J. Am. Anim.

Hosp. Assoc. 2011, 47, 306–311. [CrossRef] [PubMed]
24. Perry, R.; Tutt, C. Periodontal disease in cats: Back to basics–with an eye on the future. J. Feline Med. Surg. 2015, 17, 45–65.

[CrossRef]
25. Milella, L. Prophylactic dental care in cats. Vet. Nurs. J. 2012, 27, 14–16. [CrossRef]

http://doi.org/10.1186/s12917-020-02281-y
http://doi.org/10.1177/089875640201900403
http://www.ncbi.nlm.nih.gov/pubmed/12593097
http://doi.org/10.1177/089875641202900204
http://www.ncbi.nlm.nih.gov/pubmed/23008857
http://doi.org/10.1080/01652176.2012.745957
http://www.ncbi.nlm.nih.gov/pubmed/23193952
http://www.ncbi.nlm.nih.gov/pubmed/26720076
http://doi.org/10.5326/JAAHA-MS-4007
http://www.ncbi.nlm.nih.gov/pubmed/21896837
http://doi.org/10.1177/1098612X14560099
http://doi.org/10.1111/j.2045-0648.2011.00137.x

	Introduction 
	Materials and Methods 
	Study Design 
	Data Analysis 
	Statistical Methods 

	Results 
	Cat Owner Survey 
	Sources of Information on Dental Problems in Cats 
	Preventive Measures by Cat Owners 

	Veterinary Care Staff Survey 

	Discussion 
	Conclusions 
	References

