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Abstract

Background: Telemedicine offers benefits to clients and their animals, but
potential disadvantages are also being debated.

Methods: Using a questionnaire, we investigated dog and cat owners’ (N =
2117) use of and beliefs about telemedicine and whether beliefs impact past
and expected future use.

Results: Although the majority of owners are aware that telemedicine can
lead to the risk of something being missed, they see great potential in remote
consultation in terms of usefulness for follow-up appointments or improving
access to a specialist. However, only 12% of dog owners and 6% of cat owners
have used telemedicine, and around 25% of owners who have never used it
would be willing to use it in the future. Owners with a larger number of recent
veterinary visits were more likely to have used telemedicine.

Limitations: Although a definition of ‘telemedicine’ was provided, respon-
dents may have had different perceptions of what this meant.

Conclusion: Owners of dogs and cats recognise the potential benefits of
telemedicine, but there is a mismatch with the actual uptake. This not only
raises questions about the current availability of telemedicine but also should
increase veterinary professionals’ understanding of its potential benefits in
veterinary practice.
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animal.® It has also been suggested that veterinar-
ians at the clinic often examine the animal in a
short and stressful moment and hence do not see

Small animal practice has seen tremendous devel-
opments that have not only improved patient care
and simplified work processes' but have also led to
changes in the way professionals and their clients
communicate. One option that so far has had limited
uptake, however, is remote patient care, including the
option of telemedicine.? Telemedicine can be offered
in a variety of formats, such as telephone, video call
or web streaming,®* allowing clients to have a consul-
tation with a veterinarian without having to bring the
animal to the clinic. The possibility of this has gained
increasing attention in the wake of the COVID-19
pandemic.>° 1

From a client perspective, telemedicine offers var-
ious benefits, including avoiding transporting the

the patient in its normal state.!” Telemedicine is
seen as a way to provide patient care more easily,
quickly and often more cost-effectively than in-person
consultation.'® Furthermore, even though patient care
benefits from increasing specialisation,’'® specialists
are often affiliated with bigger clinics or university
hospitals that are typically located in urban or subur-
ban areas. This well-known problem within the field
of human medicine!” can be observed in veterinary
medicine as well.!8 Consequently, telemedicine could
facilitate access to a specialist, especially in remote
areas.

At the same time, however, possible disadvantages
are subject to debate. For example, veterinarians must
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rely on owners descriptions because they cannot
physically examine the patient, which may increase
the risk of mistakes in diagnosis and subsequent
patient care.'?-?! With this in mind, veterinary organi-
sations emphasise that telemedicine can only be pro-
vided in an appropriate way if a veterinarian—client—
patient relationship has already been established.”*?
This view is also supported by the results of a study
among Portuguese veterinarians, in which 68% of
respondents agreed that telemedicine must always be
preceded by a face-to-face consultation.” Keeping this
in mind, it has been argued that veterinarians can
make a profitable business case for telemedicine to
facilitate remote consultations.

However, studies in this field are limited. They
either focus on small animal veterinarians’ attitudes
towards telemedicine,*>" are based on data collected
from clients in special circumstances (such as during
the COVID-19 pandemic),*° focus on chronic disease
management®® or the impact on the veterinarian—
client relationship®* or include only cat owners.> To
the best of the authors’ knowledge, little empirical
information currently exists about how dog and cat
owners in general view telemedicine or the extent to
which they would use it, if offered, as an alternative to
an in-person consultation. Furthermore, existing stud-
ies among owners are based on convenience samples
only.

By using a representative sample of dog and cat
owners in Austria, Denmark and the UK, we aimed
to study the use of and beliefs about telemedicine
by investigating how many have used telemedicine,
how many are willing to use it in the future, what
they perceive as the benefits and risks of telemedicine,
and their thoughts about the potential effects on
the veterinarian—client bond. In this study, we define
‘telemedicine’ as the practice of using electronic
devices such as laptops, tablets or smartphones to
deliver advice and care ‘at a distance’ to enable animal
owners to have a consultation with a veterinarian—for
which they are charged—without having to take their
pet to the practice.

The three countries differ in their level of digitalisa-
tion. For example, in Europe, Denmark ranks fifth in
the integration of digital technologies, while the UK
and Austria rank eighth and 17th, respectively.?® This,
in turn, may impact the use of telemedicine in the
veterinary context. Besides this, factors such as client
income, the animal species (dog or cat) or the num-
ber of visits to a veterinarian could have an impact on
whether an owner has already used telemedicine. For
instance, it might be expected that owners who have
to go to the veterinarian more frequently, especially
with a cat, may be more likely to use telemedicine
since being physically taken to the veterinarian can be
particularly stressful for cats.

This study aimed to address the following research
questions. (1) How many dog and cat owners have
already made use of telemedicine? (2) How many
owners who never used it would be willing to use
it in the future? (3) What are participants’ beliefs
about possible benefits, risks and changes in rela-

tional aspects between the client and the veterinar-
ian related to telemedicine? And, to what extent do
owners’ beliefs, sociodemographic factors and animal-
related aspects explain (4) whether they have used
telemedicine already or (5) whether they would make
use of it in the future instead of an in-person con-
sultation? Throughout, we highlight the main simi-
larities and differences between owners in the three
countries.

MATERIALS AND METHODS

Target population and recruitment of
participants

Participants were recruited by Norstat, a company that
hosts panels of citizens from multiple European coun-
tries. The aim was to gather a representative sample
of Austrian, Danish and UK citizens. Data were col-
lected from 11 to 25 March 2022 in Austria, from 11
to 24 March 2022 in Denmark and from 8 to 23 March
2022 in the UK. In total, 17,747 citizens were invited
to participate in the study: 5207 in Austria, 6075 in
Denmark and 6465 in the UK. The invitation provided
information about the background of the study, the
participating universities, ethical approval, estimated
time for questionnaire completion and participants’
rights during the reply process. The entire project was
approved by the Research Ethics Committee of Science
and Health (Ref: 504-010300/22-5000) at the Univer-
sity of Copenhagen. We ensured informed consent by
explaining the purpose of the study on the opening
page and informing participants that by clicking on
the button ‘Next), they confirmed that they were over
17 years old and consented to participate in the survey.

Effect size calculation

We did not perform power analyses prior to data col-
lection, as we could not determine the exact number
of cat and dog owners that would appear in advance
through our data recruitment mode (observational,
representative data). However, after data collection,
we performed within-country power analysis to reveal
the effect size level at which we could expect to iden-
tify statistically significant differences between cat and
dog owners for the two main measures of interest
described in more detail later (use of telemedicine [u ]
and potential use of telemedicine if offered by a vet-
erinarian [w»]). We used the goodness-of-fit tests for
contingency tables available (chi-square test family) in
G*Power (version 3.1.9.6).?° The results of the analy-
sis revealed that, in all three countries, the sample size
allowed the detection of statistically significant asso-
ciations at the small effect size level, that is, where
Cohen’s w is greater than 0.10 and less than 0.30%’
(Austria: effect size w; = 0.11 and w, = 0.12; Denmark:
effect size w; = 0.12 and w, = 0.14; UK: effect size w, =
0.11 and w, = 0.14; determined at a = 0.05 and power
= 0.80) (see Supporting Information S1).
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Eligible participants for this study

A total of 4885 individuals clicked on the survey link,
but 275 questionnaires were subsequently excluded
due to being incomplete. With a dropout rate of 5.62%,
the study includes 1500 Austrian, 1552 Danish and
1558 UK citizens. The response rate was 30.3% for
Austria, 27.5% for Denmark and 25.3% for the UK.
Since the target group of the present study was dog
and/or cat owners, only a subset of the sample was
used in this study. The final sample comprised 2117
dog and/or cat owners. Detailed information about
the sociodemographic factors and the number of dog
and/or cat owners per country is listed in Supporting
Information S2.

Survey development

The questionnaire content was developed based on a
transnational questionnaire study revealing veterinar-
ians’ attitudes towards a variety of aspects of modern
small animal practice.?®3! In relation to specific ques-
tions that address the use of telemedicine, a literature
review was conducted>’ 141920 and served as the
main basis for the development of items. Detailed
information about the development of the survey in
the three different languages and stages of pre-testing
can be found in Supporting Information S3.

Survey design and measurements

In total, the questionnaire consisted of three sections
(see Supporting Information S4). For the following
detailed description of sections, only those ques-
tions and items of relevance to the present paper are
considered.

The first section, A, included 19 closed-ended
sociodemographic questions as well as questions
related to the owned cat and/or dog. The second
section, B, covered emerging topics in modern small
animal practice, of which one subsection raised the
topic of telemedicine. ‘Telemedicine’ was described as
follows to ensure that respondents clearly understood
this form of consultation: ‘Telemedicine, defined as
the practice of using electronic media to deliver advice
and care “at a distance”, has become an option in mod-
ern small animal practice. This enables animal owners
to have a full consultation with a veterinarian—for
which they are charged—without having to take their
pet to the practice’. Subsequently, participants were
asked to indicate whether they ever used telemedicine
to obtain veterinary advice about their pet(s). The pro-
vided answer options were ‘Yes’, ‘No’ and ‘I didn’t
know it was an option’. If respondents chose ‘No’ or ‘1
didn’t know it was an option’, they were asked if they
would make use of telemedicine if their veterinarian
offered it as an alternative to in-person consultation.
Respondents could choose between ‘Yes’, ‘No’ and ‘1
don’t know’. Furthermore, 13 statements were pre-
sented to explore participants’ beliefs about the use

of telemedicine by focusing on benefits (e.g., could
be helpful, as I find it difficult to travel to a veteri-
narian), risks (e.g., increases the risk of something
being missed) and relational aspects (e.g., weakens the
veterinarian—client bond). Respondents could indi-
cate their level of agreement with each statement
through one of eight answer options from 1 ‘strongly
disagree’ up to 7 ‘strongly agree’ and 8 ‘I don’t
know’. Furthermore, respondents were asked about
their total household income per year (before tax).
Answer options ranged from ‘less than 13,450€ (Aus-
tria)/100,000 Danish krone (DKK) (Denmark)/11,200
Great British pound (GBP) (UK)' up to ‘more than
134,500€ (Austria)/1,000,001 DKK (Denmark)/112,000
GBP (UK)’. The answer options ‘prefer not to say’ and
‘Tdon’t know’ were also provided.

A main explanatory variable was animal species (i.e.,
whether the owner has a cat or a dog). This dichoto-
mous variable was constructed using a question where
respondents stated whether they had one or more cats
or dogs. In total, 18.5% of pet owners reported own-
ing both dog(s) and cat(s) (see Supporting Information
S2). We classified these respondents as belonging to
either the cat or dog owner groups using a question
earlier in the questionnaire where we asked owners
of more than one animal species to think about their
favourite animal. If the respondents that had both
cats(s) and dog(s) identified the cat as being their
favourite pet, they were ascribed to be cat owners, and
vice versa if it were a dog. Since some of the owners did
not choose a cat or a dog as their favourite animal, but
for example, a horse, the eligible sample size decreased
slightly to 2086.

Data analysis

IBM SPSS Statistics (version 28.0; IBM SPSS Statis-
tics) was used for all analyses. Univariate descriptive
statistics were presented in tables or text. For bivari-
ate analysis, chi-square tests were conducted to test
whether the frequency distribution differed between
the Austrian, Danish and UK sub-populations, as well
as within-country differences between dog and cat
owners with respect to past use of telemedicine and
whether they would use it in the future if offered it
instead of an in-person consultation. Since the data
for the 13 statements reflecting respondents’ attitudes
towards telemedicine were not normally distributed,
Kruskal-Wallis H-tests were performed to test whether
the frequency distribution differed between the three
countries studied.

The significance level was set at 0.05. The results
of univariate and bivariate analyses were conducted
with weighted data to mitigate the effects of any sam-
ple imbalances and to bring them more in line with
the number of dog and cat owners in the three coun-
tries studied. Bonferroni correction was applied for all
multiple comparisons and significant variables.

To examine the effect of animal- and owner-related
aspects on whether telemedicine was used in the
past, binary logistic regression analysis was conducted
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TABLE 1 Use of telemedicine to obtain veterinary advice about the owner’s pet by animal species and country
All countries
(N=2086)2 AT (n=787)% DK (n=622)2 UK (n=677)2 Chi-square test
Dog Cat Dog Cat Dog Cat Dog Cat (differences between
owner owner owner owner owner owner owner owner countries for dog and
(n=1107) (n=979) (n=342) (n=445) (n=364) N=258) (n=401) (n=276) catowners)
Yes 12.0% 6.4% 12.7% 7.2% 5.7% 4.3% 16.8% 7.2% Dog owner:
. c
No 768%  79.8%  764%  81.5%  79.3%  785%  74.9%  784% Ll versusDKip<0.001
AT versus UK: p = 0.466
I didn’t know it 11.2% 13.8% 10.8% 11.3% 15.1% 17.3% 8.3% 14.3% DK versus UK: p < 0.001¢
was an option” Cat owner: p = 0.3584
Chi-square test® p=0.011 p=0.445 p=0.003

Abbreviations: AT, Austria; DK, Denmark; UK, United Kingdom.

2Number of respondents () were calculated with unweighted data. Proportions were calculated with weighted data; rounding errors lead to some differences

between rounded-off numerical values and actual values.

bT didn’t know it was an option’ answer option was excluded for bivariate statistics.

“Bonferroni correction was applied for multiple comparisons between countries and significant variables.
dSince the global test of differences between countries was not statistically significant at the 0.05 level, no further country-by-country tests were conducted.

¢Test of differences between dog and cat owner within countries.

separately for each country. The dependent variable
was inserted on a dichotomous scale (1 = Yes; 0 = No/‘I
didn’t know it was an option’). Owner age (range 18—
86 years) and number of visits to a veterinarian in the
last 12 months were inserted as continuous predictor
variables. Prior to the regression analysis, correlation
analyses were conducted with all 13 statements that
shed light on owners’ beliefs about telemedicine in
order to avoid including highly correlated statements.
Based on this analysis, the following five statements
were included as continuous predictor variables: the
use of telemedicine (a) ‘could save my pet from a
stressful journey to the veterinarian’, (b) ‘enhances the
veterinarian—client bond’, (c¢) ‘should cost less than a
normal consultation’, (d) ‘has no benefit’ and (e) ‘is
more convenient than attending in person’ Further-
more, the gender of the owner (1 = male; 2 = female),
total gross household income per year (0 = ‘I don't
know’/ ‘prefer not to say’; 1 = low; 2 = middle; 3 = high)
and animal species (1 = dog; 2 = cat) were inserted as
categorical variables.

In addition, binary logistic regression analyses were
conducted separately for each country to examine the
effect of sociodemographic and animal-related fac-
tors as well as owners’ beliefs about telemedicine on
whether owners would make use of telemedicine if
the veterinarian offered it instead of an in-person con-
sultation. The dependent variable was inserted on a
dichotomous scale (1 = Yes; 0 = No/‘I don’t know’).
The same predictor variables (described in the previ-
ous paragraph) were inserted in these analyses. The
answer option ‘I don’t know’ for the inserted state-
ments was excluded from both logistic regression
analyses.

RESULTS
Dog and cat owners’ use of telemedicine
Only a small minority of pet owners had used

telemedicine to obtain veterinary medical advice
about their pet(s): between 4.3% and 7.2% of cat

owners and 5.7% and 16.8% of dog owners (Table 1).
In Austria and the UK, significantly fewer cat owners
made use of telemedicine than dog owners (paysiria =
0.011; pyx = 0.003). Furthermore, significantly
more dog owners in Austria and the UK made use
of telemedicine compared to Danish dog owners
(PAT,UK < 0.001).

Respondents who indicated that they did not use
telemedicine or did not know it was an option were
asked if they would use it if the veterinarian offered it
instead of an in-person consultation. Table 2 presents
results separately for dog and cat owners in each coun-
try. No significant differences were identified either
between dog and cat owners within countries or
between countries.

Dog and cat owners’ beliefs about the use of
telemedicine

In general, owners in all three countries believe that
telemedicine can help to decide whether the pet needs
to see a veterinarian, is useful for follow-up appoint-
ments and improves access to a specialist (Table 3).
There was also agreement about the possible risk
of something being missed and an expectation that
telemedicine should cost less than a normal consul-
tation. Regarding the question of the impact on the
veterinarian—client bond, around one-third of owners
agreed that telemedicine enhances the bond, while a
similar proportion believed that it weakens the bond.
Although significant, differences across the three
countries were generally modest. However, some
marked differences should be highlighted. Compared
to UK and Danish owners, Austrian owners were more
likely to disagree that the use of telemedicine helps
to decide whether the pet needs to see a veterinar-
ian, is useful for follow-up appointments, improves
access to specialists or is good in case of emergen-
cies. Compared to Austrian and UK owners, Danish
owners were less likely to agree that the use of
telemedicine enhances the veterinarian-client bond
or that it is not an option since owners do not have
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TABLE 2 Use of telemedicine if the veterinarian offered it instead of an in-person consultation, by animal species and country
All countries .
(N=1890)? AT (n="706)* DK (n = 590)* UK (1= 594)2 Chi-square test
(differences
Dog Cat Dog Cat Dog Cat Dog Cat between countries
owner owner owner owner owner owner owner owner for dog and cat
(n=977) (n=913) (1r=296) (nr=410) (n=343) (n=247) (n=338) (n=256) owners)
Yes 23.0% 25.9% 26.9% 28.7% 21.9% 25.7% 20.8% 21.6% Dog owner:
j— C
No 43.4% 45.3% 45.5% 49.6% 38.2% 41.5% 46.7% 42.0% p=0.172
Cat owner:
I don’t know? 33.6% 28.9% 27.6% 21.7% 39.9% 32.8% 32.6% 36.4% p=0579°
Chi-square test? p=0.772 p=0.593 p=0.483

Abbreviations: AT, Austria; DK, Denmark; UK, United Kingdom.

aNumber of respondents (n) were calculated with unweighted data. Proportions were calculated with weighted data; rounding errors lead to some differences

between rounded-off numerical values and actual values.
b7 don’t know’ answer option was excluded for bivariate statistics.

¢Since the global test of differences between countries was not statistically significant at the 0.05 level, no further country-by-country tests were conducted.

dTest of differences between dog and cat owner within countries.

the necessary technical information technology (IT)
skills/equipment. When comparing these statements
between Austria and the UK, Austrian owners were less
likely to agree than UK owners.

What explains owners’ past use of
telemedicine to obtain veterinary advice
about their pets?

For all three countries, the likelihood that owners used
telemedicine in the past increased with the number of
visits to a veterinarian in the last 12 months (paystria
= 0.003; pPpenmark = 0.005; pyx < 0.001) (Supporting
Information S5). In Austria and the UK, dog owners
and younger owners were more likely to have used
telemedicine compared to older owners (both p <
0.001) and cat owners (Paustria = 0.042; pyx = 0.014).
Furthermore, Austrian and UK owners who tended to
agree that telemedicine enhances the veterinarian—
client bond (paystia = 0.005; pykx < 0.001) were more
likely to have made use of telemedicine. In Denmark,
owners who tended to disagree that telemedicine
should cost less than a normal consultation (p < 0.001)
or that it has no benefits (p < 0.001) were more likely to
have made use of it.

What explains whether owners would make
use of telemedicine in the future if the
veterinarian offered it instead of in-person
consultation?

In all three countries, those owners who agreed that
telemedicine has no benefit were less likely to make
use of it instead of an in-person consultation (all p
< 0.001) (Supporting Information S6). Furthermore,
Austrian owners who disagreed that it should cost less
than a normal consultation were more likely to make
use of it (p < 0.001). In all three countries, owners
who tended to agree that telemedicine enhances the
veterinarian—client bond (paysiria < 0.001; Ppenmark =
0.008; pyx = 0.007) and that it could save their pet from
a stressful journey were more likely to make use of it

(Paustria < 0.001; ppenmark < 0.001; pyx = 0.004). Fur-
thermore, UK owners who believed that telemedicine
is more convenient than attending in person were
more likely to make use of it in the future (p < 0.001).

DISCUSSION

Our results show that, across all three countries, very
few dog (12.0%) or cat (6.4%) owners have used
telemedicine. Furthermore, three-quarters of dog and
cat owners who have never used telemedicine would
not make use of it, or are not sure whether they would
use it, in the future. Against the background of the
increased interest and use of remote consultations
during the pandemic,®°"'? our results, with data col-
lected in the post-pandemic period, are surprising.
One explanation for the low use of telemedicine dur-
ing the pandemic could be how practices in the three
countries dealt with the required restrictions (e.g.,
reduced contact). It is possible that the veterinarians
very quickly found models that worked well, for exam-
ple, making appointments to see only one owner and
their pet in the practice at a time, avoiding crowded
waiting rooms, or admitting the pet while having the
owner wait outside.

A further surprising aspect in connection with this
low percentage of past and expected use in the future
is that our findings indicate that owners generally have
positive views of telemedicine. For example, our data
show that owners agree that telemedicine can improve
access to a specialist if there is none locally. As own-
ers in rural areas are often disadvantaged by a lack
of availability of (specialised) treatment for animals,'®
telemedicine can reduce the problem of differential
access to (specialised) patient care. Furthermore, own-
ers recognise that telemedicine may help them decide
whether or not their pet needs to see a veterinarian,
can save the pet from a potentially stressful jour-
ney and can be useful for follow-up appointments.
Relatedly, Bishop et al.*> found that dog owners who
had remote consultations for postoperative rechecks
indicated that this option saved time, and the dogs
were less stressed and fearful than during in-clinic
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TABLE 3 Dogand cat owners’ beliefs about telemedicine
All countries AT DK UK
(N=2117)2 (n=800)2 (n=626)2 (n=691)* Kruskal-Wallis H-tests
Perceived benefits
The use of telemedicine ...
1 could be helpful, asI  Disagreement 30.7% 32.5% 32.8% 26.8% AT versus DK: p=0.373
L = d
find it difficult to Neutral 25.8% 26.3% 24.5% 26.3% AT versus UK: p=0.024 .
travel to a DK versus UK: p =0.003
veterinarian. Agreement 38.3% 38.9% 34.4% 41.1%
I don’t know” 5.2% 2.3% 8.3% 5.8%
Median [IQR]¢ 4 [3;5] 4 [3;5] 4 [2;5] 4 [3;5]
2 could save my pet Disagreement 14.4% 16.7% 17.8% 8.9% AT versus DK: p=0.633
. d
.frorn a stressful Neutral 20.2% 20.5% 19.0% 20.8% AT versus UK: p < 0.001 .
journey to the DK versus UK: p = 0.002
veterinarian. Agreement 60.6% 60.4% 56.7% 64.3%
I don’t know"” 4.8% 1.3% 6.5% 6.1%
Median [IQR]® 5 [4;6] 5 [4;6] 5 [4;6] 5 [4;6]
3 could help me decide Disagreement 9.8% 14.0% 8.5% 6.5% AT versus DK: p = 0.0204
= d
whethermypet — Njo g1 20.4% 20.9% 20.2% 20.1% AT versus UK: p = 0.030
needs to see a DK versus UK: p =0.833
veterinarian. Agreement 64.9% 63.4% 63.7% 67.8%
I don’t know? 4.8% 1.8% 7.7% 5.6%
Median [IQR]¢ 5 [4;6] 5 [4;6] 5 [4;6] 5 [4;6]
4 could be useful for Disagreement 8.8% 14.5% 5.3% 5.6% AT versus DK: p < 0.0014
. d
follow-up Neutral 19.3% 20.6% 17.7% 19.1% AT versus UK: p < 0.001
appointment. DK versus UK: p = 0.080
Agreement 66.9% 62.5% 68.6% 70.4%
I don’t know” 5.0% 2.5% 8.4% 4.8%
Median [IQR]® 5 [4;6] 5 [4;6] 6 [4;6] 5 [4;6]
5 could improve my Disagreement 8.8% 12.7% 6.5% 6.4% AT versus DK: p < 0.0014
. d
access toa Neutral 22.5% 25.3% 21.4% 20.3% AT versus UK: p < 0.001
specialist if there DK versus UK: p=0.805
are none locally. Agreement 61.9% 58.3% 60.7% 67.0%
I don’t know 6.8% 3.7% 11.3% 6.3%
Median [IQR]¢ 5 [4;6] 5 [4;6] 5 [4;6] 5 [4;6]
6 is good in case of Disagreement 11.1% 16.4% 6.0% 9.6% AT versus DK: p < 0.0014
. = d
emergencies. Neutral 18.0% 18.6% 16.6% 18.6% AT versus UK: p=0.001 |
DK versus UK: p = 0.024
Agreement 65.5% 62.2% 69.2% 65.8%
I don’t know” 5.4% 2.8% 8.2% 5.9%
Median [IQR]¢ 5 [4;6] 5 [4;6] 6 [5;6] 5 [4;6]
7 has no benefit. Disagreement 33.5% 31.6% 36.5% 33.0% AT versus DK: p < 0.001¢
Neutral 36.4% 39.5% 38.5% 31.1% AT versus UK: p=0.584
DK versus UK: p < 0.001
Agreement 21.5% 23.3% 11.6% 28.2%
I don’t know” 8.6% 5.7% 13.4% 7.7%
Median [IQR]¢ 4 [3;4] 4 [3;4] 4 [2;4] 4 [3;5]
8 is more convenient Disagreement 19.9% 26.7% 7.1% 11.7% AT versus DK: p=0.019¢
. . . d
than attending in Neutral 30.2% 33.7% 32.0% 24.7% AT versus UK: p < 0.001 .
person. DK versus UK: p < 0.001
Agreement 44.6% 35.9% 39.8% 58.5%
I don’t know” 5.3% 3.7% 7.7% 5.1%
Median [IQR]¢ 4 [4;6] 4 [3;5] 4 [4;5] 5 [4;6]
Perceived risks and concerns
The use of telemedicine ...
9 should costless than ~ Disagreement 5.7% 7.2% 5.2% 4.7% AT versus DK: p < 0.001¢
= d
anormal Neutral 21.0% 23.8% 18.7% 20.0% AT versus UK: p = 0.001
consultation. DK versus UK: p=0.639
Agreement 67.7% 65.0% 68.2% 70.3%
I don’t know” 5.5% 3.9% 8.0% 5.1%
Median [IQR]® 5 [4;6] 5 [4;6] 6 [4;6] 6 [4;6]

(Continues)
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TABLE 3 (Continued)
All countries AT DK UK
(N=2117)2 (n=800)2 (n=626)2 (n=691)* Kruskal-Wallis H-tests
10 increases the risk of Disagreement 8.6% 10.8% 7.1% 7.4% p=0.305°
somethingbeing oy 23.0% 26.3% 19.9% 22.0%
missed because the
animal is not Agreement 63.4% 59.8% 65.5% 65.6%
physically I don’t know” 5.0% 3.1% 7.5% 5.0%
examined by the Median [IORIC 4 " " 4
veterinarian. edian [IQR] 5 [4;6] 5 [4;6] 5 [4;6] 5 [4;6]
11 is not an option for Disagreement 49.1% 46.9% 59.8% 42.2% AT versus DK: p < 0.0019
) o 1
me as I don’t have Neutral 24.6% 28.0% 22 5% 22.7% AT versus UK: p = 0.003‘d
the necessary DK versus UK: p < 0.001
technical IT skills or Agreement 21.4% 22.5% 9.3% 30.8%
equipment. I don’t know” 4.9% 2.6% 8.3% 4.4%
Median [IQR]© 3 [1;4] 4 [2;4] 2 [1;4] 4 [2;5]
Relational aspects
The use of telemedicine ...
12 weakens the Disagreement 26.7% 32.5% 26.2% 20.6% AT versus DK: p = 0.492
. . . . l
veterinarian—client Neutral 30.0% 29.5% 31.5% 29.3% AT versus UK: p < 0.001‘0l
bond. DK versus UK: p=0.003
Agreement 36.8% 34.8% 32.4% 42.7%
I don’t know” 6.5% 3.3% 9.8% 7.3%
Median [IQR]¢ 4[3;5] 4 [3;5] 4 (3;5] 4[4;6]
13 enhances the Disagreement 22.3% 24.3% 26.6% 16.5% AT versus DK: p < 0.0019
. . . . d
veterinarian—client Neutral 39.0% 38.7% 43.5% 35.3% AT versus UK: p < 0.001 .
bond. DK versus UK: p < 0.001
Agreement 32.3% 34.1% 19.7% 41.2%
I don’t know” 6.4% 2.9% 10.2% 6.9%
Median [IQR]¢ 4 [4;5] 4 [3.32;5] 4 [3;4] 4 [4;6]

Note: Disagreement = 1 ‘strongly disagree’, 2 ‘disagree’ and 3 ‘somewhat disagree’; neutral = 4 ‘neutral (neither agree nor disagree)’; agreement = 5 ‘somewhat

agree’, 6 ‘agree’ and 7 ‘strongly agree’.

Abbreviations: AT, Austria; DK, Denmark; IQR, interquartile range; IT, information technology; UK, United Kingdom.

2Number of respondents (1) were calculated with unweighted data.
T don’t know’ answer option was excluded for bivariate statistics.

“Median [IQR] was calculated based on the seven-point Likert scale (1 ‘strongly disagree’ up to 7 ‘strongly agree’); proportions and median [IQR] were calculated
with weighted data; rounding errors lead to some differences between rounded-off numerical values and actual values.

dBonferroni correction was applied for multiple comparison between three countries and significant variables.

¢Since the global test of differences between countries was not statistically significant at the 0.05 level, no further country-by-country tests were conducted.

consultations. Similarly, telemedicine may be benefi-
cial in situations in which an animal requires ongoing
or prolonged veterinary care. This was reflected in our
study, as the likelihood of having used telemedicine
increased with the number of visits to a veterinarian
in all three countries.

A possible explanation for the limited past and pre-
dicted future use of telemedicine is that veterinarians
either do not offer it as an option or do not make
their clients aware of it, as suggested by Smith et al.’
In relation to this, time pressure, the inability to per-
form a complete clinical examination, the potential
for misdiagnosis and difficulties with communication
or technology can be perceived as disadvantages that
prevent veterinarians from promoting telemedicine.’
Therefore, it is likely that these issues impact the
availability on the veterinary professionals’ side. How-
ever, we recommend increasing awareness on the
professionals’ side, both in terms of increasing avail-
ability and understanding the potential benefits of
telemedicine to the clients and the practice.

Besides this, we aimed to identify whether factors
related to the animal and the owner may impact the
use of telemedicine. The data show that Austrian

and UK dog owners were more likely to make use of
telemedicine than cat owners. This finding is contrary
to our expectation, since we assumed that more cat
owners would use telemedicine to avoid transport and
thereby reduce stress for the cat.®> However, our data
also showed that, in general, cats are taken to the vet-
erinarian less often than dogs, which may reflect that
they are only taken when they are really ill, in which
case telemedicine would be a less appropriate option
than an in-person consultation. Another explanation
may be that telemedicine is seen as more useful for
follow-up appointments, and hence, they are more
common with dogs because they are treated more
often.

Furthermore, our study showed that younger Aus-
trian and UK owners were more likely to make use of
telemedicine, which is perhaps not surprising, as they
are more likely to be familiar with and routinely use
IT than older owners. However, an age effect was not
found in Denmark, perhaps as far fewer Danish own-
ers overall (less than 10%) stated that telemedicine was
not an option for them as they do not have the neces-
sary technical IT skills or equipment, compared with
Austrian (22.5%) and UK (30.8%) owners. As Denmark
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is considered one of the most developed countries in
terms of the integration of digital technologies,*® there
could be a general positive impact from owners’ IT
skills.

Since the use of telemedicine is usually less expen-
sive than an in-person consultation, we expected that
owners with lower incomes might make more use of
telemedicine, but this assumption was not confirmed
by our data. We did find, however, that 65.0%-70.3%
of owners agreed that telemedicine should cost less
than in-person consultations. This is in agreement
with other studies indicating that owners believe that
telemedicine should not be too costly*® and that they
would expect to pay significantly less for a consulta-
tion with an unknown veterinarian via telemedicine.'®
Owners’ expectations that telemedicine should cost
less may be a reason why veterinarians are reluctant
to offer it as an option, as charging for a virtual consul-
tation may be challenging. Recent literature confirms
that fees in relation to telemedicine are often more
uncertain than fees for regular consultations since
they are individually regulated by the veterinarian or
the veterinary practice.” While there is no doubt that
the costs involved in a remote consultation may vary
depending on the duration and complexity of the con-
sultation, veterinarians should provide owners with
some idea of charges in a transparent way to avoid
any confusion. In addition, due to the increasing use
of pet health insurance,*’ pet owners should find out
whether a policy will cover telemedicine before taking
it out.

Last, regarding the question of how the
veterinarian—client bond is impacted by remote con-
sulting, for all three countries, more pet owners agreed
that telemedicine weakens rather than enhances the
bond. However, owners who were more likely to agree
that telemedicine enhances the veterinarian—client
bond were more likely to make use of it. Against the
background that veterinary practice is a business in
which a respectful relationship between veterinarian
and client is important,’ the option of telemedicine
should primarily be used if a strong veterinarian—
client—patient relationship already exists.>*> However,
veterinarians should be alert to potential negative
effects during remote consultations and take action
where necessary, for example, arranging a face-to-
face consultation where appropriate. Furthermore,
it has to be noted that, in bigger or corporate-
owned practices, owners typically do not see the same
veterinarian every time, which can also have an effect
on the establishment of the veterinarian—client bond.

Although this study includes three countries to pro-
vide a comprehensive investigation of owners’ beliefs
about and use of telemedicine, the study is subject to
several limitations. First, although respondents were
given a clear definition of ‘telemedicine’, it is possible
that they had different perceptions of what this meant
and how it could be used. Second, other factors may
impact beliefs about telemedicine, such as the density
of veterinary practices in an area and the availability of
specialists. We therefore recommend that future stud-
ies consider this variable. Finally, as already indicated,

the way in which statements were worded may have
further influenced the results.

To conclude, our results suggest that dog and
cat owners recognise the potential benefits of
telemedicine but that uptake of this service is low. This
finding raises questions about the current availability
of telemedicine but also about whether veterinarians
believe that the potential benefits outweigh the risks
and challenges and therefore make it available and
promote it to their clients.

Future research should explore these aspects in
more detail. For example, further research is needed
on the technology and equipment required to opti-
mise the delivery of telemedicine within veterinary
practice. Research should also explore the impact on
patient care and the clinical scenarios in which the
use of telemedicine is most appropriate. In addition,
we believe that increasing the use of telemedicine may
affect the daily structure and routines of veterinarians’
working lives, for example, by facilitating working from
home, which merits further investigation.

AUTHOR CONTRIBUTIONS

Conceptualisation: Svenja Springer, Thomas Boker
Lund, Sandra A. Corr and Peter Sandee. Data curation:
Svenja Springer. Formal analysis: Svenja Springer
and Thomas Beker Lund. Funding acquisition:
Peter Sandee. Investigation: Svenja Springer and
Thomas Beker Lund. Methodology. Svenja Springer
and Thomas Beker Lund. Validation: Thomas Beker
Lund. Visualisation: Svenja Springer. Writing original
draft. Svenja Springer. Writing review and editing
Peter Sandee, Thomas Boker Lund and Sandra A. Corr.

ACKNOWLEDGEMENTS

The authors thank the dog and cat owners who par-
ticipated in this study. Furthermore, they also thank
the owners who improved the quality of the question-
naire by participating in the cognitive interviews and
pilot study. The study was supported via the Danish
Centre for Companion Animal Welfare, of which Peter
Sandee is aleader. The Centre receives its core funding
from the charitable foundation Skibsreder Per Henrik-
sen, R. og Hustrus Fond. The funder had no influence
on the design of the study or the interpretation of the
presented results.

CONFLICT OF INTEREST STATEMENT
The authors declare they have no conflicts of interest.

DATA AVAILABILITY STATEMENT
The data are fully available on request from the
corresponding author.

ETHICS STATEMENT

The project was approved by the Research Ethics Com-
mittee of Science and Health (Ref: 504-010300/22-
5000) at the University of Copenhagen.

ORCID
Svenja Springer https://orcid.org/0000-0002-8961-
752X

85U8017 SUOWILLOD 3ATea1D 3(dedldde ay) Aq peusenob ae Sappie YO ‘8sN JO S9InJ o Akeid18UlUO A8]IM UO (SUONIPUOD-pUB-SWISI W00 A8 |IM A eIq Ul |Uo//SdNL) SUORIPUOD PUe SWIB | 8L 88S *[5Z0Z/0T/0T] Uo Ariqi]auljuo AB(IM ‘SIBAIUN BUOSIUIZIPBWHHRULBIB A AQ ZTEE 1IBAZ00T OT/I0P/WOd™A8|IM AeIq Ul UOS UINO feAG//:SdNY WO.4 pepeo|umod ‘S ‘vZ0Z ‘0/9.2v02


https://orcid.org/0000-0002-8961-752X
https://orcid.org/0000-0002-8961-752X
https://orcid.org/0000-0002-8961-752X

VETERINARY RECORD

9 of 9

Thomas Boker Lund‘® https://orcid.org/0000-0001-

5282-1562
SandraA. Corr® https://orcid.org/0000-0002-4437-
3322
Peter Sandge® https://orcid.org/0000-0003-0397-
3273
REFERENCES

1. Springer S, Sandee P, Lund TB, Grimm H. Patients’ interests

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

first, but...”—Austrian veterinarians’ attitudes to moral chal-
lenges in modern small animal practice. Animals. 2019;9:241.

. AVMA—American Veterinary Medical Association. AVMA

guidelines for the use of telehealth in veterinary practice—
implementing connected care. 2021. Available from:
https://www.avma.org/sites/default/files/2021-01/AVMA-
Veterinary-Telehealth- Guidelines.pdf. Accessed 15 Jan 2023.

. Caney SMA, Robinson NJ, Gunn-Moore DA, Dean RS. Veteri-

nary surgeons, veterinary nurses’ and owners’ experiences of
feline telemedicine consultations during the 2020 COVID-19
pandemic. Vet Rec. 2022;191:e1738.

. Watson K, Wells J, Sharma M, Robertson S, Dascanio J, Johnson

JW, et al. A survey of knowledge and use of telehealth among
veterinarians. BMC Vet Res. 2019;15:474.

. Smith SM, George Z, Duncan CG, Frey DM. Opportunities for

expanding access to veterinary care: lessons from COVID-19.
Front Vet Sci. 2022;9:804794.

. Owczarczak-Garstecka SC, Holland KE, Anderson KL, Casey RA,

Christley RM, Harris L, et al. Accessing veterinary healthcare
during the COVID-19 pandemic: a mixed-methods analysis
of UK and Republic of Ireland dog owners’ concerns and
experiences. Vet Rec. 2022;191:e1681.

. Magalhdes-Sant’/Ana M, Cincei¢do Peleteiro M, Stilwell G.

Opinions of Portuguese veterinarians on telemedicine—a pol-
icy Delphi study. Front Vet Sci. 2020;7:549.

. Teller LM, Moberly HK. Veterinary telemedicine: a literature

review. Vet Evid. 2020;5. doi:10.18849/ve.v5i4.349

. Jenkins T. The appropriate extent of digitalisation: under-

standing telemedicine and virtual care. In Pract. 2020;
42:415-7.

Waters A. Telemedicine services thrive during Covid-19. Vet
Rec. 2020;186:365.

Dyer J. Time is needed for telemedicine debate. Vet Rec.
2018;183:720-1.

Voyer J, Jordan T. Veterinary telemedicine: a system dynamics
case study. Systems. 2018;6:6.

Devi S, Singh RD, Ghasura RS, Sharma MK, Sharma MC.
Telemedicine: a new rise of hope to animal health care
sector—a review. Agric Rev. 2015;36:153-8.

Forlani E, Lazzari CD, Maiolino P, Poli A, Pugliese A, Rabbito C,
et al. The first veterinary telemedicine study group. J Telemed
Telecare. 2010;16:162-3.

Chitty J. Telemedicine—the opportunity in the threat. Vet Rec.
2019;184:322.

Sandge P, Corr S, Palmer C, Gardiner A. The development and
role of the veterinary and other professions. In: Sandge P, Corr
S, Palmer C, editors. Companion animal ethics. Hoboken, NJ:
Wiley Blackwell Publisher; 2016. p. 28-30.

Nouhi M, Fayaz-Bakhh A, Mohamadi E, Shafii M. Telemedicine
and its potential impacts on reducing inequalities in access to
health manpower. Telemed J E Health. 2012;18(8):648-53.
Widmar NO, Bir C, Slipchenko N, Wolf C, Hansen C, Ouedraogo
F. Online procurement of pet supplies and willingness to
pay for veterinary telemedicine. Prev Vet Med. 2020;181:
105073.

Loeb J. What are the issues stalling telemedicine? Vet Rec.
2019;185:286-7.

Loeb J. Telemedicine—are we reaching stalemate? Vet Rec.
2019;185:281.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Mills G. Telemedicine survey reveals vets’ concerns. Vet Rec.
2018;182:445.

Federation of Veterinarians of Europe. FVE position paper
and recommendations on the use of telemedicine. Brus-
sels: Federation of Veterinarians of Europe; 2020. Available
from: https://fve.org/publications/fve- position-and-
recommendations-on-the-use-of-telemedicine/. ~ Accessed
15 Jan 2023.

Matlock NJ. Survey of client perspective on the use of veterinary
telemedicine for chronic disease management. Appl Res Proj.
2020;72. doi:10.21007/chp.hiim.0070

Roca RY, McCarthy RJ. Impact of telemedicine on the tradi-
tional veterinarian—client—patient relationship. Top Compan-
ion Anim Med. 2019;37:100359.

DESI—Digital Economy and Society Index. Digital Economy
and Society Index (DESI) 2020—integration of digital technol-
ogy. 2020. Available from: https://digital-strategy.ec.europa.
eu/en/library/digital-economy-and-society-index-desi-2020.
Accessed 15 Jan 2023.

Faul F, Erdfelder E, Lang AG, Buchner A. A G*Power 3: a flexi-
ble statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods. 2007;39(2):175-
91.

Cohen J. Quantitative methods in psychology: a power primer.
Psychol Bull. 1992;112(1):155-9.

Springer S, Sandee P, Grimm H, Corr SA, Kristensen AT,
Lund TB. Managing conflicting ethical concerns in modern
small animal practice—a comparative study of veterinarian’s
decision ethics in Austria, Denmark and UK. PLoS One.
2021;16(6):€0253420.

Springer S, Grimm H, Sandee P, Lund TB, Kristensen AT,
Corr SA. Compete or cooperate with ‘Dr. Google’? Small ani-
mal veterinarians’ attitudes towards clients’ use of internet
resources—a comparative study across Austria, Denmark and
the UK. Animals. 2022;2117:14.

Springer S, Lund TB, Grimm H, Kristensen AT, Corr SA, Sandoe
P. Comparing veterinarians’ attitudes to and the potential
influence of pet health insurance in Austria, Denmark and the
UK. Vet Rec. 2022;190:e1266.

Springer S, Lund TB, Sandee P, Corr SA, Kristensen AT, Grimm
H. Digital opportunities to connect and complain—the use of
Facebook in small animal practice. Vet Rec Open. 2022;9:e29.
Bishop GT, Evans BA, Kyle KL, Kogan LR. Owner satisfaction
with use of videoconferencing for recheck examinations follow-
ing routine surgical sterilization in dogs. ] Am Vet Med Assoc.
2018;253(9):1151-7.

Robben JH, Melsen DN, Almalik O, Roomer W, Endenburg N.
Evaluation of a virtual pet visit system with live video stream-
ing of patient images over the Internet in a companion animal
intensive care unit in the Netherlands. ] Vet Emerg Crit Care.
2016;26(3):384-92.

SUPPORTING INFORMATION

Additional supporting information can be found
online in the Supporting Information section at the
end of this article.

How to cite this article: Springer S, Lund TB,

Corr SA, Sandge P. Seeing the benefits, but not
taking advantage of them: Dog and cat owners
beliefs about veterinary telemedicine. Vet Rec.
2023;e3312. https://doi.org/10.1002/vetr.3312

’

85UBD 17 SUOWWOD BARR1D 3(ceat|dde 3y} Aq pauRA0h a8 S3P1e O ‘38N 4O S3INJ J0} A1g1T BUIIUO AB]IM UO (SUORIPUCD-PUR-SLBYW0D" A3 | 1M ARG 1BUI|UO//:SHNY) SUORIPUOD PUe SW L 38U 39S *[5202/0T/0T] U0 ARIqIT 3Ul|UO AB|IM ‘SIBAIUN BYISIUIZIPBLIYERULBI A AQ ZTEE IBAZ00T OT/I0P/W0D" A3 1M Afeiq U1 |UO'S FEUINO feAG//:SHNY W14 papeojumoq 'S 7202 ‘0922702


https://orcid.org/0000-0001-5282-1562
https://orcid.org/0000-0001-5282-1562
https://orcid.org/0000-0001-5282-1562
https://orcid.org/0000-0002-4437-3322
https://orcid.org/0000-0002-4437-3322
https://orcid.org/0000-0002-4437-3322
https://orcid.org/0000-0003-0397-3273
https://orcid.org/0000-0003-0397-3273
https://orcid.org/0000-0003-0397-3273
https://www.avma.org/sites/default/files/2021-01/AVMA-Veterinary-Telehealth-Guidelines.pdf
https://www.avma.org/sites/default/files/2021-01/AVMA-Veterinary-Telehealth-Guidelines.pdf
https://doi.org/10.18849/ve.v5i4.349
https://fve.org/publications/fve-position-and-recommendations-on-the-use-of-telemedicine/
https://fve.org/publications/fve-position-and-recommendations-on-the-use-of-telemedicine/
https://doi.org/10.21007/chp.hiim.0070
https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-society-index-desi-2020
https://digital-strategy.ec.europa.eu/en/library/digital-economy-and-society-index-desi-2020
https://doi.org/10.1002/vetr.3312

	Seeing the benefits, but not taking advantage of them: Dog and cat owners’ beliefs about veterinary telemedicine
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS
	Target population and recruitment of participants
	Effect size calculation
	Eligible participants for this study
	Survey development
	Survey design and measurements
	Data analysis

	RESULTS
	Dog and cat owners’ use of telemedicine
	Dog and cat owners’ beliefs about the use of telemedicine
	What explains owners’ past use of telemedicine to obtain veterinary advice about their pets?
	What explains whether owners would make use of telemedicine in the future if the veterinarian offered it instead of in-person consultation?

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	ORCID
	REFERENCES
	SUPPORTING INFORMATION


