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Abstract 

Background The SARS-CoV2 pandemic as well as the implementation of public health measures to decrease 
the spread of the virus re-sparked the call for “virtual” health or “distance” treatments. This paper aimed to assess 
the use of video consultations, the up-to-dateness of practice websites, and the views of GPs on whether eHealth 
is a positive aspect for the future of their practices in publicly -funded primary healthcare facilities in Austria.

Methods The cross-sectional online questionnaire, part of the PRICOV-19 study, was conducted from December 
2020 until July 2021. We randomly recruited 176 GP practices across Austria. Descriptive statistics as well as binary 
logistic regression models were applied to examine the associations between telemedicine use and practice factors.

Results Compared with before the pandemic (3.8%), 7.6% of publicly funded GP practices have been using video 
consultations since the pandemic. In line with this, 93.9% of the practices had no increase in video consultation 
use. Fewer than half (44.3%) had an up-to-date webpage, and 27.8% assumed that the pandemic might have been 
a positive driver for eHealth in their practices. Positive associations with video consultation use could be found 
in practices with fewer patients aged 70 years and over than the average and more patients with chronic diseases 
than the average.

Conclusion The use of video consultations in general practice and the readiness for other telemedicine approaches 
are both very low in Austria. Austria has to urgently follow the example of countries with a transparent and compre-
hensive national digital health strategy that includes video consultation. Without a proper payment system, patient 
inclusion, and support with regard to administrative and organizational aspects, no substantial change will occur 
in spite of an increase in need due to the pandemic and changes in the patient population.
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Background
Telemedicine in primary care during the SARS‑CoV‑2 
pandemic
Since January 2020, the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) pandemic has had 
the world within its grasp. The pressure on health-care 
systems worldwide has resulted in major challenges and 
the fragmentation of provision and support processes [1].

Fast policy response has been vital, as threats through-
out the systems have demanded sustainable solutions 
that guarantee planning security [2]. As primary care is 
one of the main pillars for maintaining health care for a 
wide population range in a pandemic situation, the use of 
telemedicine is a vital support component to keep health-
care provision sustainable.

The use of digital technologies to improve sustainable 
care routines, however, have in many countries not yet 
adapted to the needs or the capacity of patient popula-
tions because of widespread skepticism regarding tele-
medicine [3]. However, telephone and video consultation 
(VC) have already been rolled out in several countries as 
part of their national digital health strategies [4].

The implementation of public health measures to 
decrease the spread of the virus, such as quarantine, 
isolation, and physical distancing, once again sparked 
the call for “virtual” health or “distance” treatments. For 
example, teleconsultations were remembered as having 
provided good support in previous pandemics, such as 
those of Ebola or SARS [5, 6].

Thus, for several countries, it became during the 
SARS-CoV-2 pandemic an additional strategy for serv-
ing primary healthcare demand [4]. Where it existed, 
this technology contributed to the quality of health-care 
services in primary health care and strengthened the 
monitoring, surveillance, and detection of new COVID-
19 cases as well as the maintenance of health care for 
persons with other diseases. It was also demonstrated 
to contribute to reducing patients’ anxiety due to isola-
tion and maintain contact between health professionals 
and patients with SARS-CoV-2, thereby allowing timely 
attention to the most urgent cases and those with chronic 
diseases [7].

However, organizational case studies have shown that 
VC can disrupt, for example, the routines and processes 
of GP practices, leading to additional consultation times. 
Moreover, many physicians have expressed concerns 
about technical as well as privacy, safety, and account-
ability issues that hinder the use of telemedicine [8–11].

Additionally, VC needs sustainable implementation 
solutions, but weak broadband connection, lack of or 
outdated equipment, and lack of training for caregivers 
and patients make it impossible to guarantee compre-
hensive and permanent implementation, leading to an 

increase in overall costs to the health-care system and 
to GPs [10–12]. Another issue are the general conditions 
surrounding technical frameworks, the data protection 
framework, administrative data protection, administra-
tive and organizational frameworks and conditions, the 
applicability for both patients and physicians, quality cri-
teria and remuneration [13].

Moreover, an important issue to consider when 
it comes to using telemedicine concerns financing. 
Whether the widespread implementation of telemedicine 
will create an economic burden or an economic opportu-
nity for health-care providers is as yet still under debate. 
While VC has the potential to improve efficiency and, 
after an initial phase, save time and therefore money for 
physicians, studies that have investigated the economic 
consequences of telemedicine suffer from poor quality 
and considerable heterogeneity, making comparisons or 
meta-analyses of their data impossible. This was the con-
clusion of a systematic review published in 2017 [14].

The Austrian situation
In Austria, efforts to promote telemedicine applications 
have been underway for some time in both the pub-
lic and private sectors, and the SARS-CoV-2 pandemic 
resulted in an unexpected upswing and new develop-
ments in this field.

Nevertheless, until recently, payment for Austrian 
physicians accommodating their patients by offering VC 
was not guaranteed. This means that the new tariff plan 
was introduced nine months after COVID-19 breakout 
and included a reimbursement for the use of VC equiva-
lent to face-to-face appointments. However, those GPs 
who already provided VC were not paid for these nine 
months [15].

This is important because Austria is a Bismarck-system 
country without gatekeeping or a list-system. GPs are 
generally self-employed and remunerated by a mixed 
payment model that is predominantly fee for service [16]. 
The first step in this direction was undertaken in the year 
2021 by the National Health Insurance of Austria (Öster-
reichische Gesundheitskasse), which changed its policy 
and implemented the equivalency of VC with regular in-
person office visits with regard to payment for the phy-
sician. But only if the related patients was already seen 
before face-to-face [15]. Concerns about how to keep 
medical providers safe in the course of the COVID-19 
pandemic might have been at least in part responsible for 
this decision.

Additionally, guidelines addressing the legal questions 
with regard to telemedicine in Austria are usually based 
on solutions from foreign legal systems that might not fit 
well into local regulations and/or be applicable only to 
one specialty medical field. Previously, the formulation 
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of telemedicine guidelines based on local Austrian condi-
tions and applicable to all medical fields was created in 
2005 [17], but they have not yet been updated. Specific 
record-keeping and data security requirements are, how-
ever, still needed [18].

The consequences of the use of telemedicine on 
patients’ health-care outcomes and on medical prac-
titioners are still not well understood, and there is little 
to no data available on the status in Austria specifically. 
Therefore, the research results at hand include data from 
GP practices to create an overarching understanding of 
the situation before and since the pandemic.

Aims
Against this background, this paper aims to assess the 
use of VC, the up-to-dateness of practice websites and 
GPs’ views on whether eHealth is a positive aspect for 
the future of their practices in publicly funded primary 
health-care in Austria.

Methods/Design
Design
The data were collected as part of the PRICOV-19 study, 
a cross-sectional study using an online questionnaire 
sent to GPs in 37 European countries and Israel. In total, 
more than 4700 practices participated in this study. The 
PRICOV-19 study investigated how GP practices were 
organized during the COVID-19 pandemic to guaran-
tee safe, effective, patient-centered, and equitable care. 
Also, the shift in roles and tasks and the wellbeing of staff 
members were researched [19].

The study was designed in accordance with the 
STROBE statement for cross-sectional studies [20] and 
was seen as safe by the ethics committee of the Medical 
University of Vienna (EC N°2200/2020).

Recruitment
In Austria, the aim was to invite 500 GPs to participate. 
Therefore, we stratified all GPs with a contract with 
social health insurance companies according to the 
county they work in and their sex (similar to real distri-
bution). Considering the GP and sex distribution within 
each county, we selected randomly 500 GPs via the 
platform Research Randomizer (www. rando mizer. org) 
from a list provided by the Austrian Chamber of Physi-
cians. However, with regards to Austrian data protec-
tion law this list did not contain any e-mail addresses, 
therefore we had to search for 500 email-addresses via 
official GP search engines (i.e. DocSearch.at etc.). Of 
the selected 500 GPs, only 300 had a publicly available 
e-mail address (others did not, or their addresses were 
incorrect). For this reason, we selected 400 GPs addi-
tionally with the same procedure and inclusion criteria 

as before and searched for their e-mail addresses in 
the list again. This way, we succeeded in collecting 500 
e-mail addresses and invited these GPs accordingly to 
participate between December 2020 and July 2021. The 
invitation included a short description of the study and 
a link to the online survey, and four reminders were 
given. The Research Electronic Data Capture (REDCap) 
platform was used to host the questionnaire in all lan-
guages, to send out invitations to the national samples 
of GP practices, and to securely store the answers from 
the participants. A total 195 GPs began with the online 
questionnaire, and the relevant question for this anal-
ysis were completed by 176 (return rate 35.2%). This 
was higher than the median value of the response rate 
across all the PRICOV-countries (22.0%) [19].

Questionnaire
The PRICOV-19 questionnaire was developed in mul-
tiple phases, including a pilot study in Belgium. The 
final version included 53 items divided into the follow-
ing six sections: patient flow (including appointments, 
triage, and management for routine care), infection 
prevention, information processing, communication, 
collaboration and self-care, and practice and partici-
pant characteristics [19].

It was translated into the languages of the participat-
ing countries by the national coordinators. In Austria, 
the readability and feasibility of the translated ques-
tionnaire was checked by a group of GPs and colleagues 
(see acknowledgments), and the questionnaire was 
back-translated into English.

Most important for this analysis were the questions 
regarding the dependent variables, which were as 
follows:

• Video consultations: “To what extent did this practice 
use VC before the pandemic?” and “To what extent 
has this practice used VC since the pandemic?” The 
answer options were “never,” “less than once a week,” 
“weekly,” “daily,” and “multiple times a day.”

• Up-to-dateness of practice websites: “In the 
12  months since the pandemic, how often has the 
information on the website of this practice been 
updated?” The answer options were “not at all,” “1 
or 2 times,” “less than monthly,” “monthly,” “weekly,” 
“daily,” and “this practice does not have a website.”

• GPs’ views on whether eHealth is a positive aspect for 
the future of their practice: “What positive aspects 
for the future can you gain from the COVID-19 
pandemic for your practice in terms of innovations 
in eHealth (e.g. video consultations)?” The answer 
options were “yes” and “no.”

http://www.randomizer.org
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Furthermore, the following background questions 
regarding the practice were relevant for the independent, 
exploratory variables:

• Work experience: “How many years of work experi-
ence do you have in general practice?”

• Number of GPs at the practice: “How many GPs and 
GP trainees are working at this practice? Count every 
GP and GP trainee as one, irrespective of whether 
they are full-time or not. Do not forget to include 
yourself.”

• Location of the practice: “How would you character-
ize the location of this practice?” The answer options 
were “big (inner)city,” “suburbs,” “(small) town,” 
“mixed urban–rural,” and “rural.”

• Size of the patient population: “We would like to get 
an idea of the size of this practice. How many patients 
are registered at this practice? If there are no registra-
tions, please indicate the total practice population.”

• Patient population composition: “Compared to the 
average PC practice in your country, would you 
say that this practice on average treats more/fewer 
patients from the following categories: patients with 
a migration background with difficulty speaking the 
local language, patients with limited health literacy 
or low literacy, patients with financial problems, 
patients with a psychiatric vulnerability, patients over 
the age of 70, patients with chronic conditions?” The 
answer options were “above average,” “approximately 
the average,” and “below average.”

Dependent variables
For this analysis, the answer options regarding the num-
ber of video consultations were clustered into “never or 
less than once per week” (category 0), “once per week” 
(category 1), and “daily or multiple times per day” (cat-
egory 2) for both before and since the pandemic. For the 
binary regression model, only two categories were cre-
ated, namely “never or less than once per week” (no video 
consultation) and “once per week, daily, or multiple times 
per day” (video consultation).

An additional variable was then built and named 
“increase in video consultations.” For this purpose, the 
given category for video consultations before the pan-
demic was subtracted from the given category for video 
consultations since the pandemic. Every positive result 
was counted as an increase.

Regarding up-to-datedness of the practice website, we 
clustered the answer options into no website, no up-to-
date website (1 or 2 times, less than once per month), and 
up-to-date website (once per month, weekly, daily). For 
the binary regression model alone, two categories were 

built with “no website, 1 or 2 times, less than once per 
month” (not up-to-date) and “once per month, weekly, 
daily” (up-to-date). The views of GPs on whether eHeath 
is a positive aspect for the future of their practices stayed 
with the two answer categories, namely “yes” and “no.”

Independent, exploratory variables
The work experience variable was clustered into three 
categories, namely 0 years to 4 years 11 months, 5 years 
to 14 years 11 months, and 15 years and more. The num-
ber of GPs working was also grouped into three cat-
egories, single-handed (1 GP), 2–3 GPs, and 4 or more 
GPs. The practice location was clustered into big cities, 
medium-sized locations (i.e., suburbs, small towns, and 
mixed), and rural areas. The size of the patient popula-
tion was clustered into four groups: 0–1999 patients, 
2000–4,999 patients, and 5000 patients or more. The 
patient population composition stayed with their answer 
options "above average,” “approximately the average,” and 
“below average.”

Data analyses
First, all independent and dependent variables were 
described by descriptive statistical methods (frequen-
cies and percentages). Subgroup analyses were then con-
ducted by means of cross-table and Fisher’s exact tests 
because of the small numbers in several subgroups.

Binary logistic regression models were additionally 
used. In them, video consultations since the pandemic, 
up-to-date websites, and views on eHealth as the future 
were defined as dependent variables consecutively. In 
each regression model, all explanatory variables were 
taken into the model simultaneously. The results of all the 
regression models are presented as odds ratios with 95% 
confidence intervals. Nagelkerke’s  R2 was presented as a 
measure of model fit.

Ethical considerations
The study was seen as safe by the ethics committee of the 
Medical University of Vienna (EC N°2200/2020). All par-
ticipants were classified as experts, and the survey was 
designed to be completely anonymous. All participants 
had to read the informed consent at the beginning of the 
questionnaire and could only fill out the questionnaire if 
they clicked the “I agree” button.

Results
Table 1 shows that the overall use of VC was rare in Aus-
tria, both before and since the pandemic. In line with 
this, 93.9% of the facilities saw no increase in VC use.

Of the practices, 44.3% had an up-to-date webpage, and 
27.8% assumed that the pandemic might have been a pos-
itive driver for eHealth in their practices.
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Table  2 shows the characteristics of the participating 
GP practices. Half of the practices were located in rural 
areas, and 65.5% were run single-handedly. The patient 
population was no larger than 1999 in a little more than 
two-thirds of the practices. Of the participating GPs, 
61.1% had work experience of more than 15  years. The 
GPs in nearly half of the practices estimated the num-
ber of patients with migrant backgrounds (who were not 
proficient in the German language) to be lower than the 
country average. Regarding the number of patients in 
all the other surveyed categories, GPs rated their own 
patient population as mainly among the average.

The results of the cross-table and Fisher’s exact tests 
showed that only a few significant associations could be 
reported (Table 3). Practices with fewer patients over the 
age of 70 than the average conducted significantly more 
VC than practices did on average. Additionally, prac-
tices with more than the average number of patients with 
chronic diseases reported using VC significantly more 
than practices did on average. For practices in big cities 
and those with higher numbers of GPs, compared with 
single-handed practices, a positive trend in VC could be 
seen.

Regarding up-to-date websites, only possible financial 
problems of the patient population showed a difference. 
More specifically, practices with below-average related 
populations had an up-to-date website significantly less 
often than practices in or over the average.

Regarding the assumption that eHealth might be a pos-
itive aspect for the future, practices with a practice popu-
lation with fewer patients over the age of 70 than average 
more often answered “yes” than practices on or above the 
average. In addition, contrary to VC, practices with an 

Table 1 Description of the dependent variables

Variable Subvariable n %

Video consultations before never or less that once per week 128 96.2

weekly 2 1.5

daily or multiple times per day 3 2.3

Video consultations since never or less than once per week 122 92.4

weekly 5 3.8

daily or multiple times per day 5 3.8

Increase video consultations none 124 93.9

one category more often 7 5.3

two categories more often 1 0,8

Up-to-date practice webpage no website 12 13.6

no up-to-date website 37 42.0

up-to-date website 39 44.3

Positive assumption for eHealth as future yes 49 27.8

no 127 72.2

Table 2 Description of the independent, explanatory variables

Variable Subvariable n %

Place of practice big cities 30 21.4

medium locations 40 28.6

rural areas 70 50.0

N° GPs working in practice single-handed (1 GP) 91 65.5

2–3 GPs 35 25.2

4 and more GPs 13 9.4

Size of patient population 0–1999 93 67.9

2000–4999 33 24.1

5000 + 11 8.0

GP years of experience 0y—4y11m 11 8.4

5y—14y11m 40 30.5

 > 15y and more 80 61.1

Practices have patients 
with migration background

under country average 67 48.6

average 45 32.6

over average 26 18.8

…low health literacy under country average 48 35.6

average 74 54.8

over average 13 9.6

…over 70 years of age under country average 8 5.8

average 91 65.5

over average 40 28.8

…chronic diseases under country average 0 0

average 101 72.7

over average 38 27.3

…psychiatric diseases under country average 9 6.7

average 104 77.0

over average 22 16.3

… financial problems/poverty under country average 25 18.7

average 97 72.4

over average 12 9.0
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Table 3 Associations between independent and explanatory variables

Variable Subvariable Video consultation since Video consultation 
increase

Up‑to‑date webpage eHealth as future

Yes (weekly, 
daily or 
multiple 
times per 
day
% (n)

No (never 
or less that 
once per 
week)
% (n)

Yes (one 
or two 
categories)
% (n)

None
% (n)

Up‑to‑
date 
webpage
% (n)

No or no 
up‑to‑date 
webpage
% (n)

Yes
% (n)

No
% (n)

Place of prac-
tice

Big cities 17.9 (5)a 82.1 (23)a 14.3 (4)a 85.7 (24)a 50 (12)a 50 (12) 46.7 (14)a 53.3 (16)a

Medium 
(suburbs small 
town, mixed)

5.4 (2)a,b 94.6 (35)a,b 5.4 (2)a,b 94.6 (35)a,b 40 (10)a 60 (15) 37.5 (15)a 62.5 (25)a

rural 4.5 (3)b 95.5 (64)b 3.0 (2)b 97.0 (65)b 43.6 (39)a 56.4 (22) 28.6 (20)a 71.4 (50)a

p .109 .106 .794 .197

GPs working 
in the practice

single-handed 6.0 (5)a 94.0 (78)a 4.8 (4)a 95.2 (79)a 38.8 (19)a 61.2 (30)a 39.6 (36)a 60.4 (55)a

medium 2–3 5.7 (2)a,b 94.3 (33)a,b 2.9 (1)a 97.1 (34)a 48 (12)a 52 (13)a 22.9 (8)a 77.1 (27)a

lange 4 + 23.1 (3)b 76.9 (10)b 23.1 (3)b 76,9 (10)b 53.8 (7)a 46.2 (6)a 38.5 (5)a 61.5 (8)a

p .126 .055 .548 .201

Patients regis-
tered

0–1999 5.9 (5)a 94.1 (80)a 4.7 (4)a 95.3 (81)a 38.5 (20)a 61.5 (32)a 34.4 (32)a,b 65.6 (61) a,b

2000–4999 9.1 (3)a 90.9 (30)a 6.1 (2)a 93.9 (31)a 44 (11)a 56 (14)a 30.3 (10)b 69.7 (23)b

5000 
and more

18.2 (11)a 81.8 (9)a 18.2 (2)a 81.8 (9)a 66.7 (6)a 33.3 (3)a 63.6 (7)a 36.4 (4)a

p .253 .222 .306 .147

GP years 
of experience

0a—4a11m 9.1 (1)a 90.9 (10)a 9.1 (1)a 90.9 (10)a 50 (3)a 50 (3)a 27.3 (3)a 72.7 (8)a

5a—14a11m 2.7 (1)a 97.3 (36)a 0 a 100 (37)a 50 (16)a 50 (16)a 40 (16)a 60 (24)a

> 15a 
and more

9.33 (7)a 90.7 (68)a 8 (6)a 92 (69)a 40 (18)a 60 (27)a 36.3 (29)a 63.7 (51)a

p .403 .162 .653 .755

Practices 
have patients 
with migration 
background

under country 
average

4.8 (3)a 95.2 (60)a 3.2 (2)a 96.8 (61)a 40.5 (15)a 59.5 (22)a 37.3 (25)a 62.7 (42)a

average 9.5 (4)a 90.5 (38)a 7.1 (3)a 92.9 (39)a 41.9 (13)a 58.1 (18)a 31.1 (14)a 68.9 (31)a

over average 12.0 (3)a 88.0 (22)a 12 (3)a 88 (22)a 57.9 (11)a 42.1 (8)a 38.5 (10)a 61.5 (16)a

p .418 .205 .487 .794

…low health 
literacy

under country 
average

4.5 (2)a 95.5 (42)a 4.5 (2)a 95.5 (42)a 38.2 (13)a 61.8 (21)a 29.2 (14)a 70.8 (34)a

average 8.3 (6)a 91.7 (66)a 5.6 (4)a 94.4 (68)a 44.4 (20)a 55.6 (25)a 40.5 (30)a 59.5 (44)a

over average 16.8 (2)a 83.3 (10)a 16.7 (2)a 83.3 (10)a 62.5 (5)a 37.5 (3)a 30.8 (4)a 69.2 (9)a

p .307 .228 .481 .411

…over 70 under country 
average

28.6 (2)a 71.4 (5)a 14.3 (1)a 85.7 (6)a 50 (2)a 50 (2)a 75 (6)a 25 (2)a

average 3.5 (3)b 96.5 (82)b 3.5 (3)a 96.5 (82)a 41.7 (25)a 58.3 (35)a 34.1 (31)b 65.9 (60)b

over average 12.8 (5)a,b 87.2 (34)a,b 10.3 (4)a 89.7 (35)a 47.8 (11)a 52.2 (12)a 30.0 (12)b 70 (28)b

p .021 .190 .862 .055

…chronic 
diseases

under country 
average

0 0 0 0 0 0 0 0

average 4.3 (4)a 95.7 (90)a 3.2 (3)a 96.8 (91)a 41.5 (27)a 58.5 (38)a 40.6 (41)a 59.4 (60)a

over average 16.2 (6)b 83.8 (31)b 13.5 (5)b 86.5 (32)b 50 (11)a 50 (11)a 21.1 (8)b 78.9 (30)b

p .030 .040 .620 .045
…psychiatric 
diseases

under country 
average

0 a 8 (100)a 0 a 100 (8)a 50 (3)a 50 (3)a 11.1 (1)a 88.9 (8)a

average 7.1 (7)a 92.9 (91)a 6.1 (6) 93.9 (92)a 45.5 (30)a 54.5 (36)a 38.5 (40)a 61.5 (64)a

over average 13.6 (3)a 86.4 (19)a 9.1 (2)a 90.9 (20)a 38.5 (5)a 61.5 (8)a 27.3 (6)a 72.7 (16)a

p .452 .787 .926 .208
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above average number of patients with chronic diseases 
viewed that eHealth was a positive aspect for the future 
significantly less often. A positive trend towards future 
eHealth can be seen for practices with 5000 patients and 
more.

Table 4 shows compared to Table 3 that having a popu-
lation size of 5000 patients and more results in the binary 
regression model with all explanatory variables concomi-
tantly included in a significantly higher probability of see-
ing eHealth as the future for the practice.

Discussion
Altogether, the use of VC was observed to be extremely 
low in Austria. Even since the pandemic, which required 
safer forms of consultation, the use of VC has remained 
very low and has not increased substantially across all the 
groups analyzed (Tables 1 and 3). In addition, during the 
recruitment procedure, we observed that only about two-
thirds of the GPs we wanted to invite had a publicly avail-
able or up-to-date e-mail address; of these, less than half 
had an up-to-date webpage, and 13.6% did not even have 
a website (Table 1). Reason for adding “up-to-date web-
site” as a variable was the assumption that GPs, as health 
advocates, who keep an eye on a state-of-the-art online 
presence tend to have higher IT affinity than GPs who 
don’t [21]. Hence, when it comes to the assumption that 
eHealth might be a positive aspect for the future of their 
practices, less than one-third of the participants agreed 
(Table 1).

This leads to speculation that the general preparedness 
and readiness for VC and eHealth among Austrian gen-
eral practices is not yet certain. Greenhalgh et al. stated 
in 2020 [10, 11, 22] that readiness for telemedicine and 
digitalization can only be as good as the surrounding 

environment that has prepared for it. In Austria, the 
infrastructure for internet services such as high-speed 
internet access and computers with web cameras is 
largely in place. However, implementing proper eHealth 
environments, including VC, has not been a national 
priority for the healthcare system. In particular, when it 
comes to VC, several country-level pre-conditions have 
to be guaranteed, namely adequate guidelines, frame-
works for data protection security, and transparent path-
ways regarding accountability in cases of adverse events. 
At the practice level, the availability of user-friendly soft-
ware programs and the ability to easily embed the VC 
software into the patient’s software are of great impor-
tance. Additionally, training should be made available 
for physicians and patients. Finally, adequate payment 
models that should also respect the additional organiza-
tional time needed before VC should be enabled [10, 11, 
22–24]. Presently, none of this has been comprehensively 
implemented in Austria, neither for VCs nor for other 
telemedicine options, such as telemonitoring, health 
app use, and the implementation of shareable electronic 
health records. However, the need and willingness are 
there, and the first pilot projects, such as that of Herz 
Tirol, have shown promising results [25–27]. A payment 
position for teleconsultations at the same level as face-to-
face consultations was introduced only in late 2020, and 
the first software program for VC, created by the Main 
Association of the Social Health Insurance Companies, is 
at the testing phase [25, 28].

Moreover, a major issue in this regard is the compli-
cated funding structure of VC pilot projects in Austria. 
There is an unavoidable funding barrier between the pri-
vate and public sectors that does not allow the instant 
implementation of promising solutions from start-ups 

a, b The letters following the percentages and total numbers (a, b) represent a subset of the variable category that is not significantly different at a significance level of 
p < 0.05 if it is the same subscript for the same variable

p-value significant at the level of p < 0.05

Table 3 (continued)

Variable Subvariable Video consultation since Video consultation 
increase

Up‑to‑date webpage eHealth as future

Yes (weekly, 
daily or 
multiple 
times per 
day
% (n)

No (never 
or less that 
once per 
week)
% (n)

Yes (one 
or two 
categories)
% (n)

None
% (n)

Up‑to‑
date 
webpage
% (n)

No or no 
up‑to‑date 
webpage
% (n)

Yes
% (n)

No
% (n)

… financial 
problems/
poverty

under country 
average

0 a 21 (100)a 0 a 100 (21)a 21.1 (4)a 78.9 (15)a 28 (7)a 72 (18)a

average 7.4 (7)a 92.6 (87)a 5.3 (5)a 94.7 (89)a 47.5 (28)b 52.5 (31)b 35.1 (34)a 64.9 (63)a

over average 16.7 (2)a 83.3 (10)a 16.7 (2)a 83.3 (10)a 71.4 (5)b 28.6 (2)b 41.7 (5)a 58.3 (7)a

p .133 .122 .042 .656
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to be used in the insurance-funded public health-care 
system.

On the other hand, there also might still be skepti-
cism and fear of change on the physicians’ side regard-
ing digitalization processes. Evaluating the acceptance of 
the need for electronic health-care records, for example, 
was the main goal of a study conducted by Hackl et  al. 
[29]. The author hypothesized that negative preconcep-
tions about electronic health-care records could create a 
fear of change, which might be exacerbated by a lack of 
information.

Also, from the patient’s side, an Austrian study showed 
that patients mainly used the telephone instead of video 
calling when contacting their doctors during the pan-
demic [30].

Despite the overall low use of video consultations, we 
could find a significant difference among practices with 

a below-average population of elderly patients over the 
age of 70 and those with an above-average number of 
patients with chronic diseases, in that they used VC more 
often. Practices with fewer patients over the age of 70 
than the average also tended to see eHealth as a positive 
aspect for the future of their practice (Tables  3 and 4). 
These insights from the GPs side are in opposition to the 
views of older patients assessed in a study conducted by 
Bhatia et al. [31] of 65- to 75-year-olds in the greater met-
ropolitan Boston area. These participants wanted VC to 
remain an option for primary health care, since transpor-
tation challenges increase for face-to-face appointments 
with their GPs. One major benefit was the opportunity 
to include family members in a VC. The willingness 
of patients to use VC did not seem to be dependent on 
the patient’s age or gender but rather on their personal-
ity characteristics with respect to health information and 

Table 4 Results of the binary logistic regression models

P-value significant at the level of p < 0.05

Variable Sub‑variable Video consultations since
OR [95% CI], p

Up‑to‑date webpage
OR [95% CI], p

eHealth as future
OR [95% CI], p

Place of practice big cities 1.0 1.0 1.0

medium locations 2.4 [0.1,58.3], p = 0.59 0.4 [0.1, 2.3], p = 0.44 0.8 [0.2,3.1], p = 0.76

rural area 3.3 [0.1,111.3], p = 0.50 0.5 [0.1, 2.7], p = 0.43 0.5 [0.1,2.0], p = 0.32

N° GPs working in the practice single-handed 1.0 1.0 1.0

2–3 GPs 1.6 [0.1,34.4], p = 0.75 1.8 [0.5, 6.7], p = 0.39 0.4 [0.1,1.3], p = 0.14

4 and more GPs 13.7 [0.1,1651.0], p = 0.29 2.1 [0.3, 14.5], p = 0.45 1.6 [0.3,10.3], p = 0.60

Size of patient population 0–1999 1.0 1.0 1.0

2000–4999 0.20 [0.0, 5.4], p = 0.34 0.8 [0.2, 3.1], p = 0.74 0.6 [0.2, 2.0], p = 0.39

5000 + 27.1 [0.6, 1330.3], p = 0.10 2.4 [0.4, 16.7], p = 0.37 6.9 [1.0, 46.7], p < 0.05
GP years of experience 0a—4a11m 0.4 [0.0,13.6], p = 0.60 2.6 [0.3, 23.5], p = 0.40 0.3 [0.0, 1.7], p = 0.16

5a—14a11m 0.4 [0.0,19.8], p = 0.61 2.8 [0.7, 10.8], p = 0.13 1.2 [0.4, 3.5], p = .69

 > 15a and more 1.0 1.0 1.0

Practices have patients 
with migration background

under country average 1.0 1.0 1.0

average 0.4 [0.0, 13.1], p = 0.60 0.9 [0.2, 4.8]. p = 0.87 0.4 [0.1,1.4], p = 0.15

over average 4.9 [0.1, 196.9], p = 0.40 3.4 [0.5, 23.3], p = 0.21 0.7 [0.2,3.1], p = .60

…low health literacy under country average 1.0 1.0 1.0

average 46.0 [0.1,16890.0], p = 0.20 0.5 [0.1, 2.5], p = 0.40 2.3 [0.7, 7.7], p = 0.18

over average 130.5 [0.1, 256220.5], p = 0.21 0.2 [0.0, 7.0], p = 0.42 0.5 [0.0, 9.3], p = .67

…over 70 years of age under country average 1.0 1.0 1.0

average 0.0 [0.0, 0.221], p = 0.02 0.4 [0.0, 4.8], p = 0.44 0.1 [0.0,1.3], p = .08

over average 0.0 [0.0, 0.2], p = 0.02 0.4 [0.0, 8.1], p = 0.52 0.2 [0.0, 3.3], p = 0.28

…chronic disease average 1.0 1.0 1.0

over average 597.2 [2.1, 173682.4], p = 0.03 2.9 [0.4, 21.4], p = 0.31 0.2 [0.1, 1.1], p = 0.07

…psychiatric diseases under country average 1.0 1.0 1.0

average na, p = 1.0 0.3 [0.0, 3.9], p = 0.33 4.8 [0.4, 54.0], p = .20

over average na, p = 1.0 0.1 [0.0, 1.5], p = 0.09 3.5 [0.2, 51.6], p = 0.36

… financial problems/poverty under country average 1.0 1.0 1.0

average na, p = 1.0 7.9 [1.0, 61.3], p < 0.05 0.9 [0.2, 3.7], p = 0.90

over average na, p = 1.0 49.8 [0.5, 5025.8], p = 0.10 1.6 [0.1, 35.7], p = 0.76

Nagelkerkes  R2 0.519 0.313 0.324
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their desire to stay in touch with their physician, which 
implies that a certain amount of success lies in eHealth 
literacy competence and proper support by the environ-
ment for this [4, 32].

A paradoxical finding in this study was that while prac-
tices with an above average number of patients with 
chronic diseases used VC significantly more often, they 
less frequently saw eHealth as a positive future aspect 
for their practices than practices did on average. It could 
be speculated that this might relate to how VCs are con-
ducted and because they are time consuming, in particu-
lar with patients with complex and/or chronic diseases. 
Therefore, these patients might not be the best suited for 
VC in the Austrian healthcare system with its established 
incentives.

Additionally, we could see a trend for bigger facilities 
with more GPs in bigger cities using VC more often and 
also viewing eHealth more often as the future for their 
practices.

Strengths and limitations
The main strength of the paper is that it is the first of its 
kind in Austria. This study was part of an international 
project and succeeded in recruiting a random sample in 
Austria. However, the rather low return rate could imply 
that only highly motivated GPs participated. This means 
that our results might be an overestimation. On the 
other hand, it also could be that GPs who were massively 
involved with the pandemic and had no time available 
to answer the questionnaire were not represented. This 
might lead to speculation that particularly motivated GPs 
did not answer the questionnaire, which could have led 
to an underestimation of our results.

Moreover, our recruitment procedure led to the exclu-
sion of GPs without a working e-mail address. Assuming 
that these GPs are generally uninterested in digitization 
processes, this could again lead to the assumption that 
our findings are overestimations. Additionally, recall bias 
is a general problem in surveys [33].

Additional qualitative research is urgently needed 
to get a deeper insight into the major causes for our 
findings.

Conclusions
The use of VC in general practice and readiness for other 
telemedicine approaches is very low in Austria. Aus-
tria has to urgently take the example of countries with 
a transparent and comprehensive national digital health 
strategy, including VC. Without proper payment, patient 
and physician inclusion, and support with regard to 
administrative and organizational aspects, no substan-
tial change will occur in spite of there being an increase 

in need due to the pandemic and changes in the patient 
population.

VC and other eHealth technologies will be a key 
resource in patient treatment in the future, but without 
proper research and implementation strategies, it will 
be a usage lottery for patients and general practitioners 
alike. The lack of an international implementation frame-
work adapted to Austria’s unique funding system and 
legal requirements will be a major barrier to adequate 
knowledge transfer. The question is not whether VC will 
find its way to GP practices or primary healthcare facili-
ties but rather when and how.

Abbreviations
COVID-19  Corona virus diseases 2019
eHealth  The use of information and communication technology 

to support health and healthcare
GP  General Practitioner
IT  Information technology
PRICOV19 study  The name for a cross-sectional study in 38 countries on 

the organization of care in general practices during the 
COVID-19 pandemic

REDCap platform  Research Electronic Data Capture platform
SARS  Severe acute respiratory syndrome
SARS-CoV2  Severe acute respiratory syndrome coronavirus 2
VC  Video consultation

Acknowledgements
We would like to thank Susanne Rabady, Ruth Kutalek and Maria Wendler for 
their support regarding the translation and test of the Austrian questionnaire 
for the PRICOV-19 study.

About this supplement
This article has been published as part of BMC Primary Care Volume 24 Sup-
plement 1, 2023: COVID-19 and beyond – lessons for the future of primary 
care. The full contents of the supplement are available online at https:// bmcpr 
imcare. biome dcent ral. com/ artic les/ suppl ements/ volume- 24- suppl ement-1.

Authors’ contributions
SW led the conceptualization and design of the international study. KH 
coordinated the Austrian part of the PRICOV-19 study. EVP performed the data 
cleaning. KH led the Austrian data collection, and planned and drafted the 
first version of the manuscript together with FOS. LV and KH did the statistical 
analysis. All authors including MGP critically and substantially reviewed and 
provided comments to the paper and approved the final manuscript.

Author’s information
Florian Odilo Stummer is a DBA holder in strategic management and Master 
of Public Health, actually finishing his PhD in Telemedicine at the Medical 
University of Vienna, Austria.
Lisa Voggenberger is a PhD holder in Psychology and actually research coor-
dinator at the Institute for General Medicine at the Johannes Kepler University 
in Linz, Austria.
Maria de la Cruz Gomez Pellin is MD, GP and PhD student at the Medical 
University of Vienna, Austria.
Esther Van Poel is MD and PhD student at the Department of Public Health 
and Primary Health Care at the University of Gent, Belgium.
Sara Willems has a full professorship in equity in healthcare, is MD and chairs 
the Department of Public Health and Primary Health Care at the University of 
Gent, Belgium
Kathryn Hoffmann has a full professorship in Primary Care Medicine and 
chairs the Department of Primary Care Medicine at the Medical University of 
Vienna, Austria. Additionally, she is MD, Master of Public Health and General 
Practitioner.

https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1
https://bmcprimcare.biomedcentral.com/articles/supplements/volume-24-supplement-1


Page 10 of 11Stummer et al. BMC Primary Care          (2023) 24:218 

Funding
The PRICOV-19 study was set up in close collaboration with the ’European 
Society of Quality and Safety in Family Practice (EQuiP) and implemented 
without external funding except for a small grant from the ’European General 
Practice Research Network’ (EGPRN). The funding body had no role in a) the 
design of the study and 2) collection, analysis, and interpretation of data and 
3) in writing the manuscript.
This publication received no funding at all.

Availability of data and materials
All data are centrally stored on the server of Ghent University (Belgium). All 
data was anonymized at Ghent University, and all raw data that could lead to 
the identification of the respondents was permanently removed. Reasonable 
request is required to access non-identifiable data by users who are external 
to the PRICOV-19 consortium. Access will be subject to a data transfer agree-
ment and following approval from the principal investigator of the PRICOV-19 
study.

Declarations

Ethics approval and consent of participate
The study was seen as safe by the ethics committee of the Medical University 
in Vienna (EC N°2200/2020). All participants were classified as experts and the 
survey was designed to be completely anonymous. Although, all participants 
had to read the informed consent before the start of the questionnaire and 
came to the questionnaire only if they clicked the “I agree” button.

Consent for publication
Not applicable.

Competing interests
None of the authors has a competing interest.

Author details
1 Department of Primary Care Medicine, Center for Public Health, Medical 
University of Vienna, Vienna, Austria. 2 Institute for General Medicine, Johannes-
Kepler-University, Linz, Austria. 3 Department of Public Health and Primary 
Care, Ghent University, Ghent, Belgium. 

Received: 23 December 2022   Accepted: 18 July 2023

References
 1. World Health Organization. Role of primary care in the COVID-19 

response. No. WPR/DSE/2020/004. WHO Regional Office for the West-
ern Pacific; 2020.

 2. Organisation for Economic Co-operation and Development. A systemic 
resilience approach to dealing with Covid-19 and future shocks. OECD 
Publishing; 2020.

 3. Moffatt JJ, Eley DS. Barriers to the up-take of telemedicine in Australia–
a view from providers. Rural Remote Health. 2011;11(2):1581.

 4. Wherton J, Greenhalgh T, Shaw SE. Expanding video consultation 
services at pace and scale in Scotland during the COVID-19 pan-
demic: national mixed methods case study. J Med Internet Res. 
2021;23(10):e31374.

 5. Baudier P, Kondrateva G, Ammi C, Chang V, Schiavone F. Patients’ per-
ceptions of teleconsultation during COVID-19: a cross-national study. 
Technol Forecast Soc Change. 2021;163:120510.

 6. Hollander JE, Carr BG. Virtually Perfect? Telemedicine for Covid-19. N 
Engl J Med. 2020;382(18):1679–81.

 7. Silva C, Lopes RH, Junior OGB, Fuentealba-Torres M, Arcencio RA, da 
Costa Uchoa SA. Telemedicine in primary healthcare for the quality 
of care in times of COVID-19: a scoping review protocol. BMJ Open. 
2021;11(7):e046227.

 8. Alami H, Gagnon MP, Wootton R, Fortin JP, Zanaboni P. Exploring fac-
tors associated with the uneven utilization of telemedicine in Norway: 
a mixed methods study. BMC Med Inform Decis Mak. 2017;17(1):180.

 9. Donaghy E, Atherton H, Hammersley V, McNeilly H, Bikker A, Robbins 
L, Campbell J, McKinstry B. Acceptability, benefits, and challenges of 
video consulting: a qualitative study in primary care. Br J Gen Pract. 
2019;69(686):e586–94.

 10. Greenhalgh T, Maylor H, Shaw S, Wherton J, Papoutsi C, Betton V, Nelis-
sen N, Gremyr A, Rushforth A, Koshkouei M, et al. The NASSS-CAT tools 
for understanding, guiding, monitoring, and researching technology 
implementation projects in health and social care: protocol for an eval-
uation study in real-world settings. JMIR Res Protoc. 2020;9(5):e16861.

 11. Greenhalgh T, Wherton J, Shaw S, Morrison C. Video consultations for 
covid-19. BMJ. 2020;368:m998.

 12. Stummer FO, Rebhandl E, Zelko E. Telemedizin aus Sicht der Primärver-
sorgung. In: Hainzl C, Dialer D, Kuske H. (eds.). Gesundheitspolitik und 
Gesellschaft in der COVID-19-Krise: Eine globale Herausforderung (Vol. 
3). LIT Verlag Münster; 2022.

 13. Stummer FO, Hoffmann K. Telemedizin in der Allgemeinmedizin „Oh 
Telemedizin, where are thou?“. In: Frauengesundheit und Digital-
isierung. Sammelband des Wiener Programms für Frauengesundheit. 
Schriftenreihe Frauen*Gesundheit*Wien Nr.2. Wien: Büro für Frauenge-
sundheit und Gesundheitsziele, Strategische Gesundheitsversorgung 
der Stadt Wien; 2022. 

 14. Bongiovanni-Delarozière I, Le Goff-Pronost M. Economic evaluation 
methods applied to telemedicine: from a literature review to a stand-
ardized framework. Eur Res Telemed. 2017;6(3):117–35.

 15. Hebenstreit S, Blümel B. Honorierung telemedizinischer Leistungen 
durch die Sozialversicherung. J für Medizin-und Gesundheitsrecht. 
2022;3:166–9.

 16. Czypionka T, Hofmarcher MM. Country profiles of health system 
responses to the crisis: Austria. 2015.

 17. Duftschmid G, Binder M, Wrba T, Dorda W, Pehamberger H. Guidelines 
for the planning and implementation of telemedical applications. Wien 
Klin Wochenschr. 2005;117(19–20):673–83.

 18. Tanjga N, Baranyi R, Grechenig T, Gossy C, Welte S, Kastner P, Modre-
Osprian R. Challenges of a HL7 CDA guideline for telehealth based 
DMP systems. Stud Health Technol Inform. 2018;248:330–7.

 19. Van Poel E, Vanden Bussche P, Klemenc-Ketis Z, Willems S. How did 
general practices organize care during the COVID-19 pandemic: the 
protocol of the cross-sectional PRICOV-19 study in 38 countries. BMC 
Prim Care. 2022;23(1):11.

 20. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenb-
roucke JP, Initiative S. The Strengthening the Reporting of Observa-
tional Studies in Epidemiology (STROBE) statement: guidelines for 
reporting observational studies. Ann Intern Med. 2007;147(8):573–7.

 21. Houwink EJF, Kasteleyn MJ, Alpay L, Pearce C, Butler-Henderson K, Mei-
jer E, van Kampen S, Versluis A, Bonten TN, van Dalfsen JH, et al. SERIES: 
eHealth in primary care. Part 3: eHealth education in primary care. Eur J 
Gen Pract. 2020;26(1):108–18.

 22. Greenhalgh T, Koh GCH, Car J. Covid-19: a remote assessment in pri-
mary care. BMJ. 2020;368:m1182.

 23. James HM, Papoutsi C, Wherton J, Greenhalgh T, Shaw SE. Spread, 
scale-up, and sustainability of video consulting in health care: sys-
tematic review and synthesis guided by the NASSS framework. J Med 
Internet Res. 2021;23(1):e23775.

 24. Wherton J, Greenhalgh T, Hughes G, Shaw SE. The role of information 
infrastructures in scaling up video consultations during COVID-19: 
mixed methods case study into opportunity, disruption, and exposure. 
J Med Internet Res. 2022;24(11):e42431.

 25. Czypionka T, Kraus M, Rauer ES, Stegner C. Telemedizinische Ver-
sorgung chronisch kranker Personen. Auswirkungen auf ausgewählte 
Aspekte der Versorgung am Beispiel von COPD, Diabetes und Hyper-
tonie. Wien: Institut für Höhere Studien; 2022.

 26. Haluza D, Saustingl M, Halavina K. Perceptions of Practitioners on 
Telehealth and App Use for Smoking Cessation and COPD Care-An 
Exploratory Study. Medicina (Kaunas). 2020;56(12):698.

 27. Muigg D, Duftschmid G, Kastner P, Modre-Osprian R, Haluza D. Telem-
onitoring readiness among Austrian diabetic patients: a cross-sectional 
validation study. Health Informatics J. 2020;26(4):2332–43.

 28. visite [https:// www. visit-e. at/ cdsco ntent/? conte ntid= 10007. 86755 7& 
portal= visit eport al]. [last date accessed 05.17.2023].

 29. Hackl WO, Hoerbst A, Ammenwerth E. “Why the hell do we need 
electronic health records?”. EHR acceptance among physicians in 

https://www.visit-e.at/cdscontent/?contentid=10007.867557&portal=visiteportal
https://www.visit-e.at/cdscontent/?contentid=10007.867557&portal=visiteportal


Page 11 of 11Stummer et al. BMC Primary Care          (2023) 24:218  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

private practice in Austria: a qualitative study. Methods Inf Med. 
2011;50(1):53–61.

 30. Kletečka-Pulker M, Völkl-Kernstock S, Fassl A, Klager E, Willschke H, 
Klomfar S, Wochele-Thoma T, Schaden E, Atanasov AG. Telehealth 
in times of COVID-19: spotlight on Austria. Healthcare (MDPI). 
2021;9(3):280.

 31. Bhatia R, Gilliam E, Aliberti G, Pinheiro A, Karamourtopoulos M, Davis 
RB, DesRochers L, Schonberg MA. Older adults’ perspectives on primary 
care telemedicine during the COVID-19 pandemic. J Am Geriatr Soc. 
2022;70(12):3480–92.

 32. Kumar A. Experience of video consultation during the COVID-19 
pandemic in elderly population for Parkinson’s disease and movement 
disorders. Postgrad Med J. 2021;97(1144):117–8.

 33. Story DA, Tait AR. Survey research. Anesthesiology. 2019;130(2):192–202.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Insights into the use of telemedicine in primary care in times of the SARS-CoV-2 pandemic - a cross-sectional analysis based on the international PRICOV-19 study in Austria
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Telemedicine in primary care during the SARS-CoV-2 pandemic
	The Austrian situation
	Aims

	MethodsDesign
	Design
	Recruitment
	Questionnaire
	Dependent variables
	Independent, exploratory variables
	Data analyses
	Ethical considerations

	Results
	Discussion
	Strengths and limitations

	Conclusions
	Acknowledgements
	References


