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Exploring the attitudes and experiences R
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on the utilisation of digital health solutions
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Abstract

Background During the COVID-19 pandemic, digital health solutions ensured the continuity of care especially

in primary healthcare practices. COVID-19 accelerated the adoption of digital health solutions. The aim of this study
is to describe the digital health-related attitudes and experiences of Hungarian Primary Care Physicians (PCPs)

and also analyse the socio-demographic effects on digital health attitudes among PCPs.

Methods This study used a quantitative and qualitative mixed methodological approach to examine the digital
health-related attitudes and experience of Hungarian PCPs. As part of the "E-physicians and E-patients in Hungary"
survey, we conducted an online survey among medical doctors working in Hungary between July 2021 to May 2022.
A total of 1,774 questionnaires were received, consisting of 1,576 medical doctors and 198 dentists. Among the medi-
cal doctors there were 415 primary care physicians (PCPs). In addition to the online questionnaire survey, qualitative
research in the form of semi-structured interviews with doctors was also conducted. These interviews took place
between October 2021 and June 2022. A total of 62 interviews were conducted,19 with PCPs.

Results Primary care physicians are more open to technologies that facilitate communication and collaboration
with patients, while showing less interest in technologies that support clinical work. Of the demographic variables
(age, gender, type of settlement), age was found to have the most significant effect on digital health knowledge, use
and intended use. Both the interviews and the multivariate analysis indicate that individuals with greater knowledge,
expertise, and experience are more likely to perceive the advantages of digital solutions. This highlights the impor-
tance of training, especially given the significant aging population among Hungarian primary care physicians, who
may not be accustomed to using these tools naturally. The way PCPs perceive patient expectations regarding the use
of digital health tools has a significant impact on the PCPs'use and intended use of digital tools. When looking

at perceived patient needs among PCPs the effect of age and municipality type of PCPs is significant. As age increases,
the perception of patient needs decreases (from 5.02 to 4.47), and by municipality type, the average number of per-
ceived needs decreases as one moves from larger cities to smaller municipalities (from 4.85 to 4.14).

Conclusions Digital health solutions have the potential to enhance the work of PCPs, but successful implementation
requires addressing specific needs, demographic differences, and challenges faced by PCPs. Development of infra-
structure, education, and institutional support is necessary to ensure more efficient and higher-quality healthcare
delivery through the use of digital technologies.
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Background

Primary care is a complex form of health care provision.
It is defined by the WHO as “the first level of contact
for the population with the healthcare system, bringing
healthcare as close as possible to where people live and
work. It addresses the main health problems in the com-
munity, providing preventive, curative and rehabilitative
services. Primary care goes beyond services provided by
primary care physicians to encompass other health pro-
fessionals such as nurses, pharmacists, auxiliaries, and
community health workers. Primary care as the first
point of care, where primary care providers deliver peo-
ple-centred care, has the potential to respond to major
health challenges and to promote health for all” [1].

Digital health includes information and communica-
tion technology use for health, mobile technology use
for health and telehealth, i.e. the remote provision of care
and monitoring for patients using digital tools [2].

The literature identified 5 major uses of digital health
in primary care practices [3]: first, to support ser-
vices like teleconsultations, diagnosis, and testing; sec-
ond, to inform and educate patients; third, to monitor
patients; fourth, e-prescriptions; fifth, enhance system
decision-making.

Before 2020 digital technology acceptance and imple-
mentation in primary care have been reluctant and
delayed [4]. COVID-19 kicked in the door. In April
2020, during the first wave of the pandemic, 64—80% of
Primary Care Physicians (PCP) in the United Kingdom
and the Netherlands used video consultations, 13% used
telemonitoring, and 73% used electronic asynchronous
consultations [4]. By April 2020 telephone consultations
in US outpatient centres accounted for 65.4% of primary
care consultations [5]

According to the OECD report’Health at a Glance
2021’ in 2021, 93% of Primary Care Practices used Elec-
tronic Medical Records (EMR) in the 24 OECD coun-
tries [6]. There was great variation. While 100% of PCPs
used EMR in 15 countries (including Hungary), only 42%
in Japan, 40% in Switzerland, and 30% in Mexico and
Poland. Countries resisting EMR use in primary care, like
Japan and Switzerland, may seem to have less to do with
financial resources than with professional culture.

According to a 2023 WHO report, 84% of WHO
European Region member states use Electronic Health
Records (EHR) regularly in primary care. In secondary
care this number is 78% and in tertiary care it is only
69% [7].

The 2022 Commonwealth Fund International Health
Policy Survey of PCP [8] found that two years into the
pandemic, the majority of PCPs in half of the countries
surveyed reported seeing more than a quarter of their
patients through telehealth. In the United Kingdom,
more than a quarter of physicians saw most of their
patients via telehealth. The majority of PCPs reported
that implementing a telehealth platform was “some-
what” or “very” easy. But only three of 10 German phy-
sicians and four of 10 Swiss physicians reported the
same.

In Hungary, there are significant regional dispari-
ties in terms of the number of Primary Care Physicians
(PCPs) [9, 10]. The age distribution of PCPs indicates
a significant aging trend: 55,9% of the practicing PCPs
are 60 years old or older [11]. During COVID-19 digital
health solutions ensured the continuity of care in pri-
mary care provision. Therefore, it is of utmost impor-
tance to incorporate digital health technologies into
primary care, as they have the potential to alleviate the
burden on PCPs. By leveraging digital health solutions,
the workload of PCPs can be significantly reduced,
leading to more efficient and accessible healthcare ser-
vices. However, it is crucial to consider the differing
needs between age groups when implementing digi-
tal health technologies, to ensure that these solutions
effectively support all practitioners. A study by Tajirian
et al. supports the notion that EHR use may contribute
to the burnout of medical doctors. Combating phy-
sician burnout by limiting unneeded administrative
burdens of EHRs through efficient implementation of
systems is important [12]. If younger physicians acted
like older physicians in EHR use, there would be 37,600
extra patient visits per week in the U.S., workforce. [13].

In the European ranking of the Digital Economy and
Society Index (DESI) [14], Hungary was placed 22nd
in 2022, with significantly lower scores in the Human
Capital and Integration of Digital Technologies sub-
indicators compared to the European average.

Hungary had no national digital health strategy until
2021. The legal environment for digital healthcare was
fragmented and incomplete. Although the technology
needed was present, having one of the best broadband
coverage according DESI [14], the legislation on how it
may be used, what can be financed and what measures
may be taken was lacking [15]. Hence not a lot of doc-
tors took the risk of engaging in this unregulated activ-
ity. That quickly changed as a result of the pandemic.
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As soon as the lockdown created the need for digi-
tal health the government issued 7 governmental and
ministerial decrees regulating the use and financing of
digital health. Not only did they make ePrescriptions,
telemedicine and teleconsultations easier and safer
to use, they also provided the framework of how doc-
tors can be reimbursed for using them, which is a great
incentive [16].

In this paper, we examine the changes related to digi-
tal health cultural shifts in terms of usage and attitudes of
Hungarian PCP. Digital health solutions could potentially
combat the issues caused by mentioned regional physi-
cian shortages and improve access to health care. How-
ever, this depends on the willingness of practitioners to
use it, which highlights the value of our study.

Research
The aim of the study is to describe the digital health-
related attitudes and experiences of Hungarian PCPs
and compare them to non-primary care medical doctors
while also analysing the socio-demographic effects on
digital health attitudes among PCPs.

Our research questions are:

+ What are the digital health-related attitudes and
experiences of Hungarian PCPs?

+ Are there any differences between the digital health-
related attitudes and experiences of PCPs and non-
primary care medical doctors in Hungary and if so,
what are they?

+ Are there any effects of gender, age and settlement
type on digital health-related attitudes and experi-
ences of Hungarian PCPs?

This study used a mixed methodological approach to
answer the stated research questions. A quantitative sur-
vey and semi-structured interview research were con-
ducted between autumn 2021 and spring 2022.

The study “E-physicians and E-patients in Hungary”
was conducted by the Digital Health Working Group
of the Institute of Behavioural Sciences at Semmelweis
University as part of the OTKA-FK 134372 research
program.

Quantitative study

As part of the “E-physicians and E-patients in Hungary”
study, we conducted an online survey among medi-
cal doctors working in Hungary. The questionnaire was
made available online in a self-administered format
from July 2021 to May 2022. Developed internally by our
research team [17]. Respondents were contacted through
a newsletter sent by the Hungarian Medical Chamber
(HMC) and received personalised email invitations. Data
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collection was significantly complicated by the third and
fourth waves of the COVID-19 pandemic, which affected
all doctors involved in patient care. Consequently, the
survey was conducted in multiple waves. A newsletter
was sent to HMC members in autumn 2021, followed
by a targeted email survey with physicians in agreement
with the HMC in spring 2022, after the COVID-19 epi-
demic had subsided.

A total of 1774 questionnaires were received, consist-
ing of 1576 medical doctors and 198 dentists. Among
the medical doctors there are 415 PCPs. Given that there
were approximately 4,473 PCPs practicing in Hungary in
2021 [24], the response rate is more than 9% of the total
PCP population [18]. The age distribution of respond-
ents is slightly younger than the age distribution of doc-
tors working in primary care in Hungary. Proportionately
more younger (6.3% vs 1.4%), more middle-aged (67.1%
vs 60.96) and fewer older respondents (26.6% vs 37.64%)
took our survey than would be expected from the num-
ber of doctors working in primary care in Hungary.

The questionnaire covers 4 main areas (socio-demo-
graphic data, information related to medical work, digital
technologies, attitudes towards digital health) and con-
tains 48 questions in total. The questions were arranged
in blocks by topic. Only data on questions related on dig-
ital health devices using experiences and attitudes were
included in the analysis of this article. The questionnaire
can be found in Annex 1.

Correction weighting was applied to the responses
based on statistics obtained from the National Register
of Medical Doctors, which were provided by the Direc-
torate of Human Resources Development of the Ministry
of Health. The correction weighting considered factors
such as gender, age, and county of workplace. This cor-
rection was necessary due to slight variations in the sam-
ple compared to the main distributions of the Register.
The weight variable had a mean value of 1, a first quartile
value of 0.6255, and a third quartile value of 1.1942.

Data analysis was performed using IBM Statistics (SPSS
28) [19]. The statistical data processing involved examin-
ing distributions, conducting cross-tabulation analyses,
and performing chi-square tests. Cross-tabulation analy-
ses were conducted using the chi-square test, means were
compared using analysis of variance (ANOVA), and lin-
ear regression models were also utilised. The following
tables are bolded where p <0.05.

The variables used in the analysis were derived from
the raw data by aggregating the responses to each ques-
tion on an individual basis (e.g., assessing the perceived
benefits of digital health solutions). For the variables on
advantages, disadvantages and patient needs, the marked
responses were summed up, so the resulting variables
shows how many of these were marked. For the variable
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on what would be necessary to adopt digital healthcare
solution, two separate variables were extracted; one
related to training, and knowledge transfer (Postgradu-
ate training, other continuing education, available pro-
fessional materials, professional protocols, data security
protocols) while the other counted the remaining factors
(financial incentives, availability of technology, acces-
sibility, peer recommendation, evidence-based prac-
tice, ethics legislation, time available from work, patient
engagement, greater collaboration). Postgraduate train-
ing is vital for the adaption of digital solutions. Enhanc-
ing relevant skillsets and knowledge through lifelong
learning and continuous professional development is a
vital prerequisite in this field as this type of training has
only very recently became part of the medical curricu-
lum. That is why we considered it as a variable on its own,
and it helps us to detect sociodemographic differences
among PCPs in access to knowledge. The other items
have been considered as one variable because, in addition
to knowledge, they have been summarised as systemic
tools that cannot be created at the PCP level, so they have
not been created as multiple variables. The mean values
of these summed-up variables were examined in to iden-
tify the socio-demographic patterns. The mean values
and comparison between Primary Care Physicians and
Non-Primary Care Physicians can be seen in Table 1.

Qualitative research

In addition to the online survey, qualitative research in
the form of semi-structured interviews was conducted
with doctors between October 2021 and June 2022. A
total of 62 interviews were conducted, 19 with PCPs. The
age range of the participating PCPs was 25 to 64 years
(average: 47,3 years), with 11 women and 8 men. Among
them, 6 practiced in Budapest, 9 in rural towns, and 4 in
villages.

Purposive sampling was based on the following criteria:
(1) physicians who are actively involved in patient care,
(2) work in Hungary and (3) have experience in digital
health solutions. The “information power” criteria were
based on (a) the aim of the study, (b) sample specificity,
(c) the use of established theory, (d) quality of dialogue,
and (e) analysis strategy [20]. Since the aim of our study
was to assess different aspects of the digital transforma-
tion in the medical profession (see Supplementary Mate-
rial 2 for interview guide) and the analytical framework
was thematic analysis, a larger sample size was chosen.
However, for the presented analysis only interviews with
primary care physicians were included [21].

The interview guide, developed from the study aims
and literature review, was implemented in Hungarian by
trained interviewers. Before full implementation, they
conducted pilot interviews on a physician sample (n=4)

Page 4 of 19

and modifications were made based on the feedback. The
following topics were included: work and career choice,
technological changes in medical field over the past dec-
ades, the different types of digital health devices and ser-
vices they use/know, how the doctor-patient relationship
changed since the start of their career, what they think
about the future role of digital health (See Annex 2 for
the complete interview guide).

Interviews were audio recorded in person and online
(Zoom video call), with an average interview length of
60 min. All audio recorded interviews were transcribed
verbatim and each transcript was anonymised and attrib-
uted a unique code. The interviewers checked the tran-
scriptions for accuracy. Then, the final texts were sent
back to each interviewee for confirmation. An inductive
thematic approach was used to analyse the data and iden-
tify patterns of themes. Five researchers discussed and
developed all themes and subthemes and clarified any
discrepancies during the coding. They then developed
the final thematic map, which was determined in mutual
agreement. The results are supported by anonymised
quotes from different participants. All interviews were
coded using Atlas.ti 6.0. software [22].

The research has an ethical approval by TUKEB (Hun-
garian Scientific Research and Research Ethics Commit-
tee) with the reference number IV-10927-1 TUKEB.

Results

Demographic profile

In our medical survey, a total of 1,575 doctors responded
to the questionnaire, including 415 PCPs. In the following
analysis, we examine their responses and compare them
with those of the other participating doctors (Table 2).
Notably, there is a significant difference in age between
responding PCPs and other doctors. PCPs show a higher
representation in the 65 years or older category (26.6%
vs 19.0%) and in the 36-64 age group (67.1% vs 48.8%),
which is consistent with the overall medical population,
as PCPs tend to have higher average ages. Furthermore,
there is a significant difference in the workplace local-
ity, which can be explained by the nature of the work.
Non-PCP doctors are more likely to work in institutions
located in larger cities.

Knowledge of technologies

In the research, we inquired about the respondents’
familiarity with various digital healthcare technologies.
Table 3 shows that PCPs are less familiar with inter-
national literature tracking online, augmented reality,
virtual reality, 3D printing, artificial intelligence applica-
tions in healthcare, robotics, and nanotechnology. On the
other hand, fewer non-PCPs are familiar with telemedi-
cine (remote consultations) and social media for patient
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Table 2 Demographic profile of the respondents to the
quantitative (survey) study

Non-PCPs PCPs

Gender (p>0.05) male n 500 158
%  43.1% 38.1%
female n 660 257
%  56.9% 61.9%
total 1160 415
Settlement type of  Capital n 421 84
workplace (p <0.05) %  36.4% 20.3%
County seat n 442 91
% 38.2% 22.0%
Town n 278 159
% 24.0% 38.5%
Village, countryside n 16 79
% 1.4% 19.1%
total 1157 413
Age group (p<0.05) 35 yearsold at n 373 26
maximum % 321%  6.3%
36-64 years old n 567 278
% 48.8% 67.1%
65yearsoldorolder n 221 110
%  19.0% 26.6%
total 1161 414

The text and values are bolded where p <0.05

communication, which facilitate easier communication
with patients.

Among primary care physicians, the socio-demo-
graphic correlations for the aggregated variables were
investigated (Table 4). We find that gender and type of
settlement have no effect, but that the correlation with
age is significant: the number of known digital health
tools decreases with age, with a mean of 10.17 for the
youngest age group and 7.53 for the over-65 s.

The use of technologies

The knowledge of digital healthcare technologies
is closely related to their usage. The following table
(Table 5) illustrates the frequency of usage for different
technologies. PCPs utilise telemedicine social media for
patient communication, and portable diagnostic devices
significantly more frequently than non-PCPs.

However, fewer PCP use online platforms and smart-
phone applications for international literature tracking.
There is a significant difference in several technologies,
although the sample size is extremely low. Of course,
these differences are expected due to different work tasks,
methods and tools compared to other medical fields.

In terms of the use of technology, it can be observed
that among primary care physicians, the effect of gender
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and age is noticeable (Table 6). Women use significantly
more technology, and again for age, younger people use
more devices than older people (4.11 and 1.68 on average
for the young and old age groups respectively).

Attitudes towards the use of digital devices

In the survey, we measured attitudes related to digital
device usage employing variables derived from the fol-
lowing questionnaire questions by counting the occur-
rences of items in the responses:

+ How many digital health solutions are known by you?

+ How many technologies do you use frequently or
daily?

+ How much technology would you like to use in the
future?

» How many advantages do digital healthcare solutions
have?

+ How many disadvantages do digital healthcare solu-
tions have?

+ How many digital health solutions do your patients
express a need for?

+ How much support would be necessary (training,
protocols, knowledge sharing) for you to adopt digi-
tal healthcare solutions?

o Apart from training or knowledge sharing, how
much support would be needed for you to use digital
healthcare solutions?

There is a significant difference between PCPs and
non-PCPs in terms of patient demands and knowledge
of technologies (Table 1). PCPs experienced an average
of 4.47 digital technology-related demands from their
patients, while the number for other physicians was 3.66.
On average, PCPs are familiar with fewer technologies,
with a score of 8.53, compared to 9.21 for PCPs. No sig-
nificant differences were observed in other variables.

Perceived advantages

We examined the perceived benefits in detail among
PCPs and non-PCP medical doctors (Table 7). Based on
these results, more PCPs believe that the use of digital
tools improves diagnostic capabilities, reduces the num-
ber of doctor-patient meetings, and makes healthcare
delivery more efficient. In contrast, fewer PCPs than
other physicians believe that the use of digital tools is
convenient, saves time for the doctor, and reduces the
likelihood of errors.

In terms of benefits, among PCPs, only age has a sig-
nificant effect, with younger age groups also seeing more
advantages from digital health solutions (Table 8).

In the qualitative study, all PCPs observed numerous
benefits of digital healthcare. Most of them emphasised
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Table 3 Knowledge of digital health technologies — Do you know these technologies?

Non-PCP medical PCPs (n=415)
doctors (n=1160)

Participating in online conferences and trainings n 1130 401

% 97.9% 96.6%
Tracking international literature, trends, and data online n 1078 337

% 93.2% 82.0%
Telemedicine, remote visit n 969 385

% 84.0% 92.8%
Smartphone applications, apps n 1007 352

% 87.6% 85.2%
Healthcare-related social media, communication with patients, information sharing n 851 341

% 73.7% 82.2%
Home-usable healthcare sensors, smart devices n 1004 362

% 86.9% 87.7%
Portable diagnostic devices (e.g., ultrasound, mobile ECG) n 993 364

% 86.3% 88.1%
Augmented reality (e.g., surgical practice) n 483 103

% 41.9% 24.8%
Use of Virtual Reality (e.g., pain management, psychotherapy) n 426 115

% 36.9% 27.9%
3D printing (e.g., dental, surgical solutions) n 678 189

% 59.0% 45.7%
Artificial intelligence solutions in medical decision-making (radiology, pathology, oph-  n 647 176
thalmology, diagnostic solutions) % 56.0% 42.5%
Robotics (e.g., surgical robots, disinfection robots, delivery robots) n 628 165

% 54.5% 39.8%
Nanotechnology (e.g., ingestible diagnostic devices) n 791 252

% 68.7% 61.0%

The text and values are bolded where p <0.05

Table 4 How many digital health solutions are known by you? - Among PCP respondents

How many digital health solutions are known by you?

Mean N Std. Deviation
Gender (p>0.171) Male 8.41 158 3.36
Female 8.61 257 2.88
Total 8.53 415 3.07
Age group (p<0.001) 35 years old at maximum 10.17 26 2.68
36-64 years old 8.77 278 2.92
65 years old or older 7.53 110 3.24
Total 8.53 415 3.07
Settlement type of workplace Capital 8.81 84 2.99
(p=0519) County seat 876 91 323
Town 8.28 159 2.95
Village, country 846 79 322
Total 853 413 3.07

The text and values are bolded where p <0.05
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Table 5 Use of digital health technologies — Do you use these technologies frequently or daily?
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Non-PCPs PCPs (n=415)
(n=1160)
Participating in online conferences and trainings n 410 156
% 354% 37.5%
Tracking international literature, trends, and data online n 597 124
% 51.7% 30.0%
Telemedicine, remote visit n 315 260
% 27.4% 62.8%
Smartphone applications, apps n 540 154
% 46.8% 37.2%
Healthcare-related social media, communication with patients, information sharing n 161 120
% 13.9% 29.0%
Home-usable healthcare sensors, smart devices n 273 85
% 23.6% 20.5%
Portable diagnostic devices (e.g., ultrasound, mobile ECG) n 165 91
% 14.3% 22.0%
Augmented reality (e.g., surgical practice) n 17 4
% 1.5% 1.0%
Use of Virtual Reality (e.g., pain management, psychotherapy) n 34 9
% 2.9% 2.2%
3D printing (e.g., dental, surgical solutions) n 5 3
% 0.4% 0.7%
Artificial intelligence solutions in medical decision-making (radiology, pathology, ophthal- n 70 4
mology, diagnostic solutions) % 6.1% 1.0%
Robotics (e.g., surgical robots, disinfection robots, delivery robots) n 12 1
% 1.0% 0.2%
Nanotechnology (e.g., ingestible diagnostic devices) n 1 1
% 1.0% 0.2%
The text and values are bolded where p <0.05
Table 6 How many technologies do you use frequently or daily? - Among PCP respondents
How many technologies do you use frequently or daily?
Mean N Std. Deviation
Gender (p>0.012) Male 2.13 158 1.87
Female 2.63 257 2.03
Total 2.44 415 1.98
Age group (p<0.001) 35 years old at maximum 411 26 2.19
36-64 years old 2.58 278 1.94
65 years old or older 1.68 110 1.71
Total 2.44 415 1.98
Settlement type of workplace Capital 250 84 1.86
(p=0.059) County seat 262 91 191
Town 213 159 1.83
Village, country 2.81 79 240
Total 244 413 1.98

The text and values are bolded where p <0.05
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Table 7 Perceived advantages of digital health solutions
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Non-PCPs (n=1160)

PCPs (n=415)

Improved efficiency

Enhanced safety

Improved diagnostic capabilities

Reduced burnout

Increased patient adherence and collaboration

Convenient

Reduced the number of in-person doctor-patient meetings

Save time for the doctor

Save time for the patient

Enable faster access to healthcare

Make your work more efficient

Engage patients more actively in their own healing process

Improve the quality of care

Reduce the likelihood of errors

Generate additional income for doctors

Increase patient satisfaction

Improve doctor-patient communication

n 806 284

% 69.5% 68.6%
n 333 112

% 28.7% 27.0%
n 493 200

% 42.5% 48.2%
n 337 106

% 29.1% 25.5%
n 625 236

% 53.9% 56.9%
n 820 262
% 70.6% 63.1%
n 645 289
% 55.6% 69.6%
n 680 217
% 58.6% 52.3%
n 736 278

% 63.4% 67.0%
n 582 225

% 50.2% 54.2%
n 544 236
% 46.9% 56.9%
n 529 207

% 45.6% 49.9%
n 427 174

% 36.8% 41.9%
n 245 62

% 21.1% 15.0%
n 100 29

% 8.6% 7.0%

n 576 191

% 49.6% 46.0%
n 522 182

% 45.0% 43.9%

The text and values are bolded where p <0.05

that it speeds up administrative tasks, and that telemedi-
cine makes patient care more efficient.

“We can handle much more patient care this way,
it is much better documented, which is increas-
ingly necessary, and I think the quality of care also
improves because it can be traced back” (Demo_01,
49-year-old female).

Additionally, it is seen as an advantage that online
access to electronic medical records facilitates patient
information, and doctors can easily review medical
histories.

“The patient can look at their own test results, there
is no need for printing, which is a significant cost-
saving on a national scale. It also facilitates tel-
emedicine; the patient doesn’t have to run around
for their test results. When I call a patient, I always
read through what the Electronic Health Records
(EESZT) say, which makes it much simpler, espe-
cially because the patient is not sitting right next to
me.” (Demo_33, 25-year-old male).

From a professional perspective, it also eases and
speeds up consultations with specialists, thus eliminating
geographical disadvantages:
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Table 8 How many advantages do digital healthcare solutions have? - Among PCP respondents

How many advantages do digital healthcare solutions have?

Mean N Std. Deviation
Gender (p=0.210) Male 8.25 158 417
Female 7.73 257 3.99
Total 793 415 4.06
Age group (p<0.001) 35 years old at maximum 10.27 26 3.65
36-64 years old 8.14 278 3.92
65 years old or older 6.83 110 4.21
Total 7.93 415 4.06
Settlement type of workplace Capital 7.98 84 4.00
(p=0615) County seat 827 91 3.75
Town 7.62 159 4.08
Village, country 8.14 79 447
Total 7.94 413 4.06

The text and values are bolded where p <0.05

“In many places, there is a CT scan or CT device,
and we take the image, but, for example, I worked
in Ozd, and we did the CT scan there, but the actual
analysis of the CT scan happened online in Miskolc.
If something happened, like a brain haemorrhage,
then the local doctor immediately contacted the
neurosurgeon, the neurosurgeon looked at it, and
I already received the results, and then we sent the
patient immediately for surgery to the neurosurgery
department” (Demo_62, 64-year-old male).

Perceived disadvantages

Similar to the perceived benefits, we also examined per-
ceived disadvantages (Table 9). It is evident that more
PCPs believe that the use of digital tools frustrates
patients, increases the administrative burden on doctors,
poses extra costs to practices, and increases the risk of
burnout. In contrast to non-PCPs, fewer PCPs think that
it can lead to overdiagnosis, that patients misinterpret
the shared health data, and that faulty technology jeop-
ardises patients’ recovery.

In terms of perceived disadvantages among primary
care physicians (Table 10), only a gender displayed a sig-
nificant correlation, with women reporting more disad-
vantages of digital health solutions than men (4.57 vs.
4.08).

The disadvantages of digital healthcare were also dis-
cussed during the interviews. The depersonalisation of
the doctor-patient relationship, is one of the most impor-
tant issues as personal encounters with patients are often
missed due to telemedicine.

“The technology cannot replace the personal encoun-
ter, and maybe it is not meant to. That became quite
clear. So, the goal is not to have this robotic type of
appointment, at least I hope not in the future. It has
been proven that the doctor-patient relationship is
primarily personal, and it should remain that way”
(Demo 39, 61-year-old male).

Potential technical problems can also cause difficulties:

“If there is a power outage or no internet connection, eve-
rything collapses, and then we are simply tied up, help-
less. This is one of the drawbacks, that everything col-
lapses and the world stops.” (Demo 62, 64-year-old male).

Many also highlighted that it becomes more difficult to
separate work and personal life, to set boundaries, resulting
in a significant increase in doctors’ workload and burnout.

“After the office hours, I don’t want to deal with it
anymore because, you know, it really intensified
burnout” (Demo_34, 46-year-old female).

“It happens to me too that the browser keeps the
email window of the practice in the district open, and
sometimes unintentionally, even on weekends, I find
myself looking at it, although I shouldn’t have any-
thing to do with it” (Demo_41, 34-year-old male).

These quotes reflect the concerns and challenges expressed
by the participants regarding the depersonalization of the
doctor-patient relationship, technical issues, and the impact
on work-life balance.
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Table 9 Perceived disadvantages of digital health solutions
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Non-PCPs (n=1160) PCPs (n=415)

Decreased quality of care n 365 114

% 31.5% 27.5%
Frustration among patients n 216 109

% 18.6% 26.3%
Potential for overdiagnosis n 471 111

% 40.6% 26.7%
Misinterpretation of shared health data by patients n 784 246

% 67.6% 59.3%
Increased possibility of misunderstandings in doctor-patient communication n 583 201

% 50.2% 484%
Faulty technology jeopardising patient recovery n 315 86

% 27.2% 20.7%
Compromised confidentiality of patient data n 512 162

% 44.1% 39.1%
Increased administrative burdens on doctors n 574 249

% 49.5% 60.0%
Additional costs for practices n 365 189

% 31.5% 45.5%
Limited patient proficiency in using digital technologies, placing a burden on the treating n 612 238
physician % 528% 57.5%
Increased likelihood of burnout n 110 64

% 9.5% 15.4%

The text and values are bolded where p <0.05

Table 10 How many disadvantages do digital healthcare solutions have? — Among PCP respondents

How many disadvantages do digital healthcare solutions have?

Mean N Std. Deviation
Gender (p=0.019) Male 4.57 158 2.28
Female 4.08 257 1.98
Total 4.26 415 2.11
Age group (p=0.287) 35 years old at maximum 4.89 26 249
36-64 years old 4.21 278 2.09
65 years old or older 4.26 110 207
Total 4.26 415 211
Settlement type of workplace Capital 455 84 2.19
(p=0261) County seat 443 91 230
Town 417 159 2.08
Village, country 397 79 1.86
Total 4.27 413 2.11

The text and values are bolded where p <0.05

Perceived patient needs regarding digital health

Regarding demands expressed by patients, there is a signif-
icant difference between PCPs and non-PCPs (Table 11).
With two exceptions, in all cases of patient demands,
it is evident that more PCPs reported these needs than
non-PCPs. These needs include email communication,

sharing and discussing images and test results, teleconsul-
tation, the ability for patients to track their health status on
smartphone, home health sensor use, and the use of social
media for communication with the doctor.

When looking at the perceived patient needs among
PCPs (Table 12), the effect of age and municipality type
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Table 11 Perceived patient needs regarding digital health
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Non-PCPs (n=1160) PCPs (n=415)

Email communication

Scheduling appointments online

Sharing and discussing images and test results

Teleconsultation (via Skype or video chat)

Monitoring changes in their health status through their smartphones

Using home health sensors

Recommending websites with valid medical information

Using social media for communication with you

n 879 394
% 75.7% 94.9%
n 729 278

% 62.8% 67.0%
n 820 360
% 70.7% 86.7%
n 531 228
% 45.8% 54.9%
n 246 117
% 21.2% 28.2%
n 195 98

% 16.8% 23.6%
n 453 183

% 39.1% 44.1%
n 388 195
% 33.4% 47.0%

The text and values are bolded where p <0.05

is significant. As age of PCPs increases, the perception
of patient needs decreases (from 5.02 to 4.47), and by
municipality type, the average number of perceived needs
decreases as one moves from larger cities to smaller
municipalities (from 4.85 to 4.14).

What is needed to use digital health technologies?

More PCPs than non-PCPs responded that they would
need financial incentives, postgraduate training, other
continuing education opportunities, and better coop-
eration and commitment from patients (Table 13). In
contrast, fewer PCPs considered the accessibility of tech-
nologies and evidence-based research to be necessary.

As mentioned above, the answers to the question
"what would be needed" have been used to create two
separate variables, one for training, knowledge and the
other for everything else (e.g. financial support, infra-
structure). Looking at the means of the new variables
(Tables 14 and 15), it is noticeable that women have a
significantly higher mean for knowledge needs (2.72)
than men (2.41).

Multivariate model—perceived advantages

In the linear regression analysis, we focus on PCPs,
therefore the independent variable is constructed based
on a sample of 415 PCPs to build the model.

Table 12 How many needs do you perceive from patients for digital health solutions?? — Among PCP respondents

How many needs do you perceive from patients for digital health solutions?

Mean N Std. Deviation
Gender (p=0.470) Male 438 158 1.96
Female 4.52 257 1.88
Total 447 415 191
Age group (p<0.001) 35 years old at maximum 5.02 26 2.04
36-64 years old 4.69 278 1.89
65 years old or older 3.77 110 1.74
Total 4.47 415 1.91
Settlement type of workplace Capital 4.85 84 1.91
(p=0.043) County seat 4.68 91 1.78
Town 4.31 159 1.82
Village, country 4.14 79 213
Total 4.47 413 1.91

The text and values are bolded where p <0.05



Girasek et al. BMC Primary Care (2024) 25:396 Page 13 of 19

Table 13 What is needed to use digital health technologies?

Non-PCPs (n=1160) PCPs (n=415)

Financial incentives (e.g., support for acquiring certain tools) n 759 317

% 65.4% 76.4%
Postgraduate training n 386 165

% 33.3% 39.8%
Other training opportunities n 483 206

% 41.6% 49.6%
Accessible professional materials (documents, online training, etc.) n 711 241

% 61.3% 58.2%
Availability and accessibility of technologies n 803 264

% 69.2% 63.6%
Recommendations from colleagues n 185 52

% 15.9% 12.5%
Evidence-based research n 493 139

% 42.5% 33.5%
Ethical and legal regulations n 669 220

% 57.7% 53.0%
Professional protocols n 726 269

% 62.6% 65.0%
Data security protocols n 599 197

% 51.6% 47.5%
Dedicated time within working hours n 765 294

% 65.9% 70.8%
Patient commitment and increased collaboration n 502 207

% 43.2% 49.9%

The text and values are bolded where p <0.05

Table 14 How many factors would be necessary (training, protocols, knowledge sharing) for you to adopt digital healthcare
solutions? — Among PCP respondents

How many factors would be necessary (training, protocols, knowledge sharing) for you to adopt digital healthcare solutions?

Mean N Std. Deviation
Gender (p=0.031) Male 2.41 158 1.46
Female 2.72 257 1.39
Total 2.60 415 1.42
Age group (p=0.137) 35 years old at maximum 3.12 26 127
36-64 years old 259 278 1.44
65 years old or older 251 110 1.39
Total 2.60 415 142
Settlement type of workplace Capital 254 84 133
(p=0.586) County seat 278 91 153
Town 2.56 159 139
Village, country 2.54 79 145
Total 2.60 413 142

The text and values are bolded where p <0.05
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Table 15 Apart from training or knowledge sharing, how many factors would be needed for you to use digital healthcare solutions? —

Among PCP respondents

Apart from training or knowledge sharing, how many factors would be needed for you to use digital healthcare solutions?

Mean N Std. Deviation
Gender (p=0.054) Male 341 158 1.55
Female 372 257 1.65
Total 3.60 415 1.62
Age group (p=0.024) 35 years old at maximum 3.61 26 1.23
36-64 years old 3.74 278 1.61
65 years old or older 3.25 110 1.68
Total 3.60 415 1.62
Settlement type of workplace Capital 3.72 84 147
(p=0.245) County seat 3.85 91 170
Town 347 159 1.65
Village, country 346 79 1.59
Total 3.60 413 1.62

The text and values are bolded where p <0.05

A linear regression model was performed with the
perceived benefits as the dependent variable, using a
stepwise variable selection method, incorporating the
following explanatory variables:

+ How many disadvantages do digital healthcare solu-
tions have?

+ How many solutions do your patients express a need for?

+ How many digital health solutions are known by you?

+ How many technologies do you use frequently or daily?

+ What would be necessary (training, protocols,
knowledge sharing) for you to adopt digital health-
care solutions?

+ Apart from training or knowledge sharing, what else
would be needed for you to use digital healthcare
solutions?

+ Age of respondent
« Settlement type of respondent’s workplace
+ Gender of respondent.

The model was run in 6 steps, and the final regression
model achieved an R-squared value of 0.350 (Table 16).
The strongest impact is shown by the number of fre-
quently or daily used technologies (Beta=0.286), fol-
lowed by the demand for knowledge related to digital
device usage (0.223), and the perceived needs from
patients, which also exert a positive effect on perceived
benefits (Beta=0.166). Additionally, there is a signifi-
cant correlation with a variable measuring the quan-
tity of infrastructure and other factors associated with
digital device usage (Beta=0.194). Furthermore, gender
(Beta=-0.162) also holds significant explanatory power,

Table 16 Linear regression model, dependent variable is How many advantages do digital healthcare solutions have?

Unstandardized Coefficients Standardized t Sig
Coefficients

B Std. Error Beta
(Constant) 5,747 0.285 20.132 0.000
How many technologies do you use frequently or on a daily basis? 0.586 0.094 0.286 6.268 0.000
How much support would be necessary (training. protocols. knowledge  0.637 0.134 0.223 4.747 0.000
sharing) for you to adopt digital healthcare solutions?
How many solutions do your patients express a need for? 0.353 0.099 0.166 3.558 0.000
Gender of respondent (1=male; 2=female) -1.354 0.340 -0.162 -3.981 0.000
Apart from training or knowledge sharing, how much support would be  0.487 0.122 0.194 3976 0.000
needed for you to use digital healthcare solutions?
How many disadvantages do digital healthcare solutions have? -0.299 0.081 -0.155 -3.664 0.000

Dependent variable: How many advantages do digital healthcare solutions have?
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indicating that males perceive more benefits. There is
a negative inverse relationship with perceived disad-
vantages (Beta=-0.155). Age does not have a signifi-
cant effect as it is strongly correlated with the usage of
digital healthcare devices (Pearsons’ correlation -0.275,
p<0.001), therefore it is not separately included in the
model.

Analysis of interviews reveals that both the age of
responding physicians and the age distribution of their
patient population significantly influence perceived
patient needs regarding digitization. Age has no signifi-
cant effect in the linear regression model, but it has a sig-
nificant background effect on the variables in the model.
The interviews demonstrate that the age of PCPs plays
a decisive role, as younger doctors are generally more
open-minded. However, among older doctors, there are
also those who can be well motivated by their younger
patients:

“..what the young people teach me, or what I am
forced to learn, I can learn it nicely. So I think it'’s
about acquiring these skills” (Demo_36, 53-year-old
female).

A middle-aged PCP (Demo_26) reported that his
patients generally have better digital skills and knowl-
edge, which serves as motivation for him:

“I noticed that many people say, Finally, the doctor
is where everything else is”

From an age perspective, patients can be divided into
two groups: the younger ones are more comfortable navi-
gating the digital world, while the older ones are less so:

“There’s no problem with the age group under 50;
they are practically well-prepared, except for a few
poorer segments. However, there are already prob-
lems with the age group over 70. I have a patient
who is over 65 and still doesn’t have a mobile phone,
only a landline, and no internet. This is problematic
for them”” (Demo_61, 41-year-old male).

Paediatric PCPs stand out in this regard since their cli-
entele (parents of children) predominantly belongs to the
younger generation and therefore is more open to digital
technologies.

“Young people [...] use these opportunities on a
daily basis and are familiar, for example, with
sending a photo via email. The less informed
ones can use Messenger just fine. As for the older
patients, it’s not a problem because their children
are older, and their children use these devices. So
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I don’t think there is an issue with accessing these
things. However, not everyone has a phone to make
calls” (Demo_07, 59-year-old female).

Most interviewees, however, have an optimistic view of
the future. They believe that progress is unstoppable, and
older people will increasingly become part of it:

“Patients are using health monitoring sensors and
diagnostic devices more and more. The more skilled
ones record these data through applications and for-
ward them to our email address. [...] Different smart
devices (e.g, watches) are mainly used by young peo-
ple, but older individuals can also use them if they are
taught. Younger family members can be a great help
in this regard. We are moving more and more towards
older people using digital devices and being able to
monitor themselves” (Demo_20, 46-year-old female).

Discussion

During the COVID-19 pandemic and the accompanying
restrictions, PCPs who utilised digital healthcare solutions
were able to keep on providing health care [23, 24]. Even prior
to the COVID-19 outbreak, the use of digital technologies in
patient care had significantly increased in several countries,
for example the United Kingdom [3]. The pandemic further
accentuated this openness, with reports from various coun-
tries indicating an easy transition to digital technologies [25].
Throughout the pandemic, healthcare professionals became
more receptive to the use of digital health solutions [26-28].
The results of this study demonstrate that a breakthrough has
also occurred in Hungary regarding this matter. While there
was no comprehensive survey specifically targeting PCPs on
this topic in Hungary before, it is evident that digital tools
have become an integral part of healthcare delivery [29].

The 33/2020 Decree of the Ministry of Human
Resources (IX.16) on Telemedicine, Teleconsultations
states that healthcare providers must possess the IT equip-
ment needed for teleconsultations as well as detailed tel-
emedicine use guidelines and patient information sheet,
broadband, stable internet and virus protection. The
decree also specifies what telemedicine interventions can
be reimbursed. This has been in effect since the second
wave of the pandemic. The technology and the regulatory
framework are in place, so what is needed is the knowl-
edge and the motivation to use it [30].

Our study assessed the digital health related experi-
ences and attitudes of doctors during the third and fourth
waves of the COVID pandemic, with a specific focus on
PCPs. Summary of key findings is presented in the fol-
lowing table.
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Summary of findings

@ Knowledge: On average, PCPs are familiar with fewer technolo-
gies, with a score of 8.53, compared to 9.21 for non-PCPs. PCPs are

less familiar with international literature tracking online, augmented
reality, virtual reality, 3D printing, artificial intelligence applications

in healthcare, robotics, and nanotechnology. They are more familiar
with telemedicine (remote consultations) and social media for patient
communication, which facilitate easier communication with patients
@ Usage: PCPs use telemedicine, social media for patient communi-
cation, and portable diagnostic devices significantly more frequently
than non-PCPs

@ Patient demands: PCPs reported more patient needs than non-
PCPs: an average of 4.47 digital technology-related demands (email
communication, sharing and discussing images and test results,
teleconsultation, the ability for patients to track their health status

on smartphone, home health sensor use, and the use of social media
for communication with the doctor) from their patients vs. 3.66. These
needs

@ Advantages: more PCPs believe that the use of digital tools
improves diagnostic capabilities, reduces the number of doctor-patient
meetings, and makes healthcare delivery more efficient. In contrast,
fewer PCPs than other physicians believe that the use of digital tools

is convenient, saves time for the doctor, and reduces the likelihood

of errors. The strongest impact on perceived benefits of digital health
solutions is shown by the number of frequently or daily used technolo-
gies (Beta=0.286), followed by the demand for knowledge related

to digital device usage (0.223), and the perceived needs from patients,
which also exert a positive effect on perceived benefits (Beta=0.166).
Based on the qualitative part of the research, the main benefits
mentioned by the interviewed PCPs were: more efficient patient care,
simpler way to inform patients and the easier way of consultation

with specialist thus eliminating geographical inequalities

@ Disadvantages: more PCPs believe that the use of digital tools
frustrates patients, increases the administrative burden on doctors,
poses extra costs to practices, and increases the risk of burnout. In
contrast to non-PCPs, fewer PCPs think that it can lead to overdiagno-
sis, that patients misinterpret the shared health data, and that faulty
technology jeopardises patients'recovery. Based on the interviews,
depersonalisation, potential technical problems and the more com-
plicated work-life balance were among the most important disadvan-
tages of digital health

@ Prerequisites for further development: More PCPs than non-PCPs
indicated that they would need financial incentives, postgraduate train-
ing, other continuing education opportunities, and better cooperation
and commitment from patients. In contrast, fewer PCPs considered
the accessibility of technologies and evidence-based research to be
necessary

@ Gender differences:

0 Men use significantly more technology than women

o Women have a significantly higher mean for knowledge needs

than men

0 Men perceived more advantages while women reported more disad-
vantages of digital health solutions

@ Age differences:

o The number of known digital health tools decreases with age of PCPs
o Younger PCPs use more devices than older PCPs

o Younger PCPs see more advantages from digital health solutions
than older PCPs

0 As age of PCPs increases, the perception of patient needs decreases
o According to the interviews older doctors can be motivated

by younger colleagues or even by their patients in the use of digital
health technologies

It can be observed that PCPs are much more open to
technologies that facilitate patient communication and
collaboration, while showing less interest in technolo-
gies supporting clinical work. In part this may stem from
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the nature of primary care medicine. Primary care in
Hungary is not high technology-based. The essence of
primary care is communication with the patient and deci-
sion whether higher level work-up and specialist referral
is needed. Hence the digital health solutions used here
are also those that serve communication and cooperation
functions.

One of the key findings from our study underscores
the influential role of patients’ expectations and engage-
ment in shaping their PCPs’ attitudes towards digital
technologies. As PCPs reported more patient demands
for digital tools than non-PCPs, based on these findings,
we can infer that PCPs are not only gatekeepers in the
overall healthcare system, but they can also be consid-
ered potential digital gatekeepers. Moreover, their regu-
lar contact with patients positions them to potentially
take on an important role in patient education regarding
digital health tools. Although the study did not specifi-
cally address the question of patient education, it can be
reasonably assumed that the digital transformation of
healthcare may not be fully feasible without the active
participation of PCPs in educating patients about these
technologies.

Based on the findings of our research, it can be stated
that the role of PCPs in patient communication and
engagement is crucial particularly in using technologies
that enhance communication like telemedicine. While AI
technologies are expected to assist significantly, they are
unlikely to replace the PCPs in this regard. Instead, they
can greatly aid the work of PCPs.

According to the latest representative population sur-
vey 2024 of our research team, after the COVID-19 pan-
demic, patients’ needs have increased: more than 80%
of patients want to communicate with their doctor by
email, 60% are open to telehealth, of those more than 80%
would like to use a health sensor, nearly the same num-
ber would like their doctor to recommend trusted inter-
net sources. A high proportion (over 70%) also indicate
that they would like to receive recommendations for apps
from their doctor [31].

Since the 2000s, the concept of e-patients has emerged,
referring to individuals who actively participate in their
healthcare by supporting digital technology. Empow-
erment, a key aspect of being an e-patient, involves
gaining control over health-related decisions through
understanding their role, acquiring knowledge, devel-
oping skills, and having a supportive environment. The
COVID-19 pandemic has accelerated this trend, high-
lighting the essential role of digital tools in healthcare.
This shift requires a cultural transformation in health-
care systems, fostering a new paradigm where patients
and providers adapt to technological advancements for
improved health outcomes [32].
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Of the demographic variables (age, gender, type of set-
tlement), age was found to have the most significant effect
on digital health knowledge, use and intended use. One of
the key prerequisites for the utilization of digital technolo-
gies is associated knowledge. This poses less of a challenge
for the younger generation (both doctors and patients).
However, considering that 55.9% of Hungarian PCPs are
60 years old or older it becomes particularly important in
their case to provide adequate training, knowledge trans-
fer, and potentially develop protocols. Peer support from
junior colleagues is also essential in the digital transforma-
tion process. Since this is a rapidly evolving field, training
should not be limited to older individuals alone. Continu-
ous learning related to digital technologies is essential for
younger generations alongside their constant professional
development. The importance of training is also under-
scored by both the interviews and the multivariate anal-
ysis which reveal that individuals with more knowledge,
expertise, and experience are more likely to recognise the
benefits of digital solutions.

The results highlighted several key factors PCPs
deemed necessary for the effective adoption of digital
health technologies. Financial incentives were a primary
concern, as many PCPs expressed that without proper
funding and reimbursement models, integrating these
technologies into their practices would be difficult. Addi-
tionally, they emphasized the need for improved acces-
sibility to the technologies, particularly in rural areas,
alongside clear ethical and legal regulations to ensure
safe and standardized usage. Professional protocols
and guidelines were also mentioned as crucial, as many
PCPs felt that formal training and continuous education
opportunities would be essential to confidently incorpo-
rate digital tools into their everyday practice.

The significance of patient demand and the mutual
impact of openness between doctors and patients should
also be emphasised, as they contribute to a reinforcing
process. Based on previous experiences, respondents have
a good perception of the advantages and disadvantages of
digital solutions. The perceived benefits include increased
healthcare capacity and improved efficiency of care.
Among the disadvantages, PCPs are primarily concerned
about potential patient frustration, increased adminis-
trative burdens and additional costs, and an increased
likelihood of burnout. During the interviews, several par-
ticipants also highlighted depersonalisation of doctor-
patient relationships, blurred work-life boundaries, and
potential negative consequences of technical issues.

While the degree of benefits perceived by PCPs is
significantly influenced by age according to our initial
assumptions and interview findings, this does not appear
in the results of linear regression directly, because the
use of digital technologies covers it up. Gender has a
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significant effect in the multivariate model as male PCPs
perceive more advantages of digital healthcare solutions
compared to female practitioners (this effect could not be
seen in bivariate model above). However, a comparison
of means shows that female PCPs use significantly more
digital health tools on a regular basis. This also highlights
the importance of training.

Strengths and limitations

During the COVID-19 pandemic, digital tools quickly
became an integral part of healthcare, and their avail-
ability was limited to online platforms at certain stages
of the epidemic, particularly in primary care. This means
that respondents were able to provide authentic opin-
ions based on their everyday experiences. However, it is
important to acknowledge that the crisis situation and
the necessity of transitioning to digital platforms also
presented significant challenges for the interviewed doc-
tors. This duality should be considered when interpreting
the responses.

The survey was conducted at the time of the COVID-
19 epidemic, and since then, as the epidemic has sub-
sided, the demand for and attitudes towards digital
health solutions have naturally changed. This is certainly
worth bearing in mind when interpreting the results. In
the near future, it will be necessary to assess the post-
COVID digital healthcare landscape, as it will reveal the
true impact of the pandemic and what remains after its
effects subside.

A further limitation of the survey is that the age dis-
tribution of respondents is slightly younger than the age
distribution of primary care doctors in Hungary.

Conclusions
Based on the results of this study, our research questions
can be answered as follows:

o What are the digital health-related attitudes and
experiences of Hungarian PCPs? — Hungarian pri-
mary care physicians are generally less familiar with
advanced digital technologies (e.g., Al AR/VR,
robotics), but they are more familiar with telemedi-
cine and patient communication tools such as social
media. They use telemedicine and portable diagnos-
tic devices more frequently and report more patient
demands for digital technologies compared to non-
primary care physicians.

o Are there any differences between the digital health-
related attitudes and experiences of PCPs and non-
primary care medical doctors in Hungary and what
are they? — Yes, there are differences. PCPs are less
familiar with advanced technologies but make more
frequent use of telemedicine and social media for
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patient communication. They experience more
patient demands related to digital health and are
more likely to believe that digital tools improve diag-
nostic capabilities and healthcare efficiency. How-
ever, PCPs perceive fewer conveniences and more
challenges, such as increased administrative burden
and burnout, compared to non-PCPs.

+ Arethere any effects of gender, age and settlement type
on digital health-related attitudes and experiences
of Hungarian PCPs? — Yes, gender and age have sig-
nificant effects. Male PCPs use more technologies,
while female PCPs express a greater need for knowl-
edge. Men perceive more benefits from digital tools,
while women report more disadvantages. As PCPs
age, the number of digital tools they are familiar with
decreases, and they perceive fewer patient needs.
Younger PCPs use more digital devices and view
digital health solutions more favorably, while older
doctors may be motivated by younger colleagues or
patients to adopt digital health technologies.

Our study highlights the critical role of primary care
physicians in the adoption and integration of digital
health technologies, which was especially pronounced
during the COVID-19 pandemic. The findings indicate
that while PCPs in Hungary have become more open to
technologies that facilitate communication and collabo-
ration with patients, there remains qualm towards tools
that support clinical work. This selective adoption is
reflective of the nature of primary care, which prioritises
patient interaction and decision-making over high-tech-
nology interventions. Thus, the digital transformation in
healthcare largely depends on the involvement of PCPs,
who serve as both gatekeepers and educators in this
evolving landscape.

Moreover, patient expectations and engagement have
become major drivers of this digital shift. The pandemic
has not only accelerated the acceptance of digital tools
but also highlighted the growing demand from patients
for digital communication and health management solu-
tions. The concept of the empowered ’e-patient’ is gain-
ing ground, requiring a cultural change in healthcare that
supports technological advances. For this transformation,
continuous education and training are essential, espe-
cially considering the aging PCP workforce in Hungary.
The emphasis on both patient demand and PCP readi-
ness highlights the need for a unified approach to digital
health, ensuring that both patients and providers are pre-
pared to navigate and benefit from these advancements.

It is crucial to draw attention to the fact that health pol-
icymakers need to actively support the wider adoption of
digital tools, whether through knowledge dissemination,
protocol development, or infrastructure enhancement.
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