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Abstract 

Electronic health services (eHealth) have increased rapidly in the last few years. These services hold the 
potential to facilitate today’s challenging primary care. The aim of the study was to examine how digital-
isation manifests in Finnish health centres in 2021. We aimed to find out which digital tools are used in 
health centres and how they are exploited. In addition, we were interested in general practitioners’ atti-
tudes towards digitalisation in their everyday work. An online survey was distributed to general practi-
tioners (GPs) working in primary health care centres throughout Finland, and 265 GPs replied. A health 
portal and various digital calculators were used daily. In remote communication with their patients, 
general practitioners preferred telephone calls over new tools (chat/video). Attitudes towards eHealth 
were positive, but digital tools were not yet commonly used. The implementation of digital solutions still 
needs more effort. 
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Introduction 

Digital health is defined by the World Health Or-
ganization (WHO) as “the use of digital technolo-
gies for health”. This includes the implementation 
of technologies – i.e. virtual care and remote mon-
itoring – and tools that enable data exchange and 
sharing across the health ecosystem, creating a 
continuum of care [1]. In this article, we refer to 
digital health care services as electronic health 
services (eHealth). 

Healthcare is facing many challenges, and eHealth 
solutions hold the potential to bring some relief to 
the situation. The European Commission has pro-
posed a Digital Compass for the EU’s digital dec-
ade, in which key public services would be 100% 
available online by 2030 [2]. This means making 
online public services accessible for everyone, 
easy-to-use, efficient, and personalised, and tools 
with high security and privacy standards [2]. This 
puts pressure on public healthcare to develop 
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services since it comprises a large portion of public 
services.  

There are indications that eHealth services may 
improve access to care and make the health sys-
tem more patient-centred [3]. There is also evi-
dence that eHealth solutions may be as effective 
as face-to-face interventions, although they are 
not suitable for all consultation situations [4,5]. It 
is important to create new ways to communicate 
with health care for patients living in rural areas. In 
a systematic review, video consultations have 
been found to have the potential to address many 
of the key challenges to providing health care to a 
widely dispersed population over a substantial 
land area [6]. Furthermore, the use of digital appli-
cations has shown the potential to improve health 
outcomes among those living with chronic diseas-
es [7–9]. 

According to a systematic review, primary care 
patients have perceived electronic consultations to 
improve self-care, communication, and engage-
ment with the clinician, especially among patients 
with long-term conditions and those living in re-
mote regions [10]. On the other hand, another 
systematic review has shown that even though 
patients are satisfied with video consultations, 
they prefer face-to-face consultations [11]. In ad-
dition, patients have concerns regarding the priva-
cy and security of their data [12]. Considering pro-
fessionals, physicians have perceived eHealth to 
be useful [13]. Furthermore, professionals with 
previous experience with eHealth were more open 
to its implementation and considered that the 
benefits of technology outweigh its possible diffi-
culties and shortcomings [13]. However, in the UK, 
doctors still preferred telephone over video con-
sultations, and telephone consulting was consid-
ered sufficient for many problems [14].  

Developing digital health competence in clinical 
work seems also to depend on the practitioners’ 
will to study [15]. In terms of GP education, medi-
cal students’ competencies have been previously 
evaluated in a thesis [16]. Furthermore, the Finn-
ish MEDigi project’s eHealth division has assessed 
the current situation of eHealth education and 
defined eHealth competency goals for the degree 
of licentiate of medicine [17–19]. To date, eHealth 
competence has appeared to be fragmented in 
undergraduate medical education [17,20] and 
presumably also in continuing education.  

From a theoretical point of view, the Technology 
Acceptance Model (TAM) shows a three-stage 
process, where external factors (system design 
features) trigger cognitive responses (perceived 
ease of use and perceived usefulness), which form 
an effective response (attitude towards using 
technology/intention), influencing use behaviour 
[21,22]. The ease of use plays a significant role in 
the acceptance of digital technologies [22].  

Changing procedures takes time [23,24]. The liter-
ature shows multiple barriers to adopting eHealth 
solutions, e.g. technical challenges, resistance to 
change, cost, information security, and a lack of 
recognised standards [25,26]. Integrating eHealth 
into health care requires changes in organisation, 
structure, and care processes [27,28]. It has also 
been shown that digital-first approaches in prima-
ry care could increase the general practitioner’s 
workload [29]. Due to these multiple barriers, im-
plementing digital tools in the work of GPs in-
volves change management. In studies concerning 
change management, open innovation has been 
beneficial [30,31]. In addition, letting professionals 
concentrate on patient-centred care and use digi-
tal health services jointly with traditional methods 
have seemed to have had a positive effect on im-
plementation [32]. Blended care – i.e. combining 
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face-to-face care with remote options – that is 
personalised to the individual patient seems prom-
ising [33]. 

Different digital services have increased in Finnish 
health care in recent years [34–37], and the Covid-
19 pandemic has accelerated their growth [38]. 
According to a survey conducted in the EU in 2020, 
remote services with a doctor were more common 
in Finland compared to the EU average, and they 
continued to increase due to the pandemic [39]. 
Various digital tools have been available for doc-
tors in Finnish primary healthcare, which include, 
e.g. decision-making tools, electronic calculators, 
the Terveysportti health portal (doctor’s data-
bases), digital clinical tools (e.g. the digital stetho-
scope and digital otoscope), and communication 
tools, such as video and chat platforms.  

Despite the recent increase in eHealth, to our 
knowledge, there are no research data on the 
actual use of different digital tools and materials at 
general practitioners’ appointments and consulta-
tions in Finnish primary care. In our own experi-
ence, it seems that there is the potential to use 
digital tools more extensively in the practical work 
of primary care GPs. In addition, there is a lack of 
research on Finnish primary care GPs’ attitudes 
and competencies towards eHealth.  

In this study, we aim to find out how GPs have 
experienced digitalisation and to examine which 
digital tools and materials are used most by GPs in 
Finnish health centres in their everyday work. Fur-
thermore, our aim was to examine what kind of 
attitudes GPs have towards digitalisation and to 
investigate their competencies in eHealth, includ-
ing capabilities in patient encounters in a digital 
environment and information security.  

Material and methods 

The online survey was sent by a professor of gen-
eral practice in each of the five university hospital 
regions to the chief physicians of primary health 
centres, who delivered the survey to general prac-
titioners in their health centres. The survey was 
sent twice to the chief physicians, first in October 
and again in November 2021. Some 266 physicians 
responded to the questionnaire. Approximately 
4,000 physicians work in these public health care 
centres in Finland (Finnish Medical Association). 
We do not know how many of them ultimately 
received the questionnaire.  

A part of the questionnaire was based on the 
competencies of eHealth defined by the MEDigi 
eHealth Division [17]. We chose the competencies 
defined in undergraduate medical education as 
the basis for the self-assessment of the question-
naire [17–19]. Questions concerning attitudes and 
competencies were based on indicators developed 
in Pihlajasalo’s thesis [16]. The same questions 
concerning attitudes and competencies were 
asked first from medical students in another ongo-
ing study.  

The survey consisted of multiple-choice questions, 
Likert scale statements, and open-ended ques-
tions. All questions were presented in Finnish. The 
Likert scale statements included three areas: is-
sues concerning the management of digital securi-
ty, patient encounters in a digital environment, 
and the GP’s capability to practise digital medicine. 
The questions or statements were not tied to any 
specific period. 

The responses were collected with Microsoft 
Forms® and analyses were performed with SPSS 
version 28.0. The responses to questions regarding 
the use of digital tools and materials were original-
ly categorised into five classes (used daily, weekly, 
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less than weekly, not in use even though available 
at my work site, not available at my worksite) but 
were combined into three categories (used at least 
weekly, used less than weekly, not in use) for the 
analyses. The responses to questions regarding the 
capability to practise digital medicine, information 
security, and encountering patients were originally 
categorised into five classes (agree, partly agree, 
neither agree nor disagree, partly disagree, disa-
gree) but were similarly combined into three cate-
gories (agree or partly agree, neither agree nor 
disagree, disagree or partly disagree) for the anal-
yses. Descriptive statistics were used in the anal-
yses of the survey’s responses. Distributions of the 
responses regarding the use of digital tools were 
analysed by the frequency of use. 

Ethics 

Participants were informed that participation was 
voluntary and anonymous. Distribution of the sur-
vey to the GPs’ email addresses was managed by 
the network of directors of public health. No link-

age key was established and the participants’ IP 
numbers were not accessible by any party. Further 
approvals were not required according to Finland’s 
health research legislation [40]. 

Results 

Characteristics of the participants  

We received 266 answers to the questionnaire, 
and the final data consisted of 265 replies; one 
reply was excluded because of a refusal to partici-
pate in the study (Table 1). Nearly half (45%; 
n=121) of the participants were licensed medical 
specialists in general practice. The majority of the 
participants worked in a sub-urban municipality, 
i.e. less than 50km from the central hospital (34%, 
n= 91) or in the same city as the central hospital 
(28%, n=73). The majority of the participants (79%, 
n=210) worked primarily through face-to-face 
consultations, and only 6% (n=16) worked mainly 
through remote consultations. We received an-
swers from all age categories. 

Table 1. Characteristics of the participants. 

  n % 
Education  Licenced medical specialist for general practice 121 45 

 Doctor in training specializing in general practice 62 23 

 Specializing in other field 5 2 

 Doctor in spesific training in general practice 28 10 

 Other specialist 23 9 

 Other doctor 26 10 
Age <30 years 28 11 

 30-39 years 78 29 

 40-49 years 59 22 

 50-59 years 54 20 

 >60 years 46 17 
University hospital area    
 Helsinki University Hospital 17 6 

 Kuopio University Hospital 74 28 

 Oulu University Hospital 9 3 

 Tampere University Hospital 111 42 

 Turku University Hospital 53 20 

 No answer 1 0 
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Digital tools and materials 

In communicating with patients, the majority of 
the participants (n=264) used traditional tele-
phone consultations daily or at least weekly (Fig-
ure 1). Text messages were also used commonly 
(Figure 1). The use of chat and video tools was 
rare. The main reason for not using a video tool 
was that it was not available (32%, n=84). Alto-
gether, 17% (n=46) of the participants replied that 
the tool existed but was not used, and 15% (n=41) 
considered their patients not suitable for video 
consulting. Moreover, 8% (n=22) did not want to 
use video consulting. Poor Internet connection 
was the reason for not using the video tool in only 
one reply. Regarding digital materials, almost all 
(n=263) of the participants used the Terveysportti 
health portal (doctor’s database) and database 
calculators daily. Digital diagnostic tools (e.g. digi-
tal stethoscope or digital otoscope) and OmaOlo 

symptom assessment were rarely used for clinical 
work. 

Competencies and capabilities related to patient 
encounters in a digital environment  

The majority of the participants considered them-
selves to be aware of which conditions are suitable 
for a remote consultation (80%, n=209), what kind 
of service formats exist in a digital environment 
(77%, n=201), and what kind of factors affect in-
teraction in a digital environment (70%, n=182) 
(Figure 2).   

Altogether 40% (n=103) considered themselves 
able to perform a video consultation and 23% 
(n=59) considered themselves able to perform a 
chat consultation. Only 17% (n=46) felt they had 
had sufficient training to perform a video consulta-
tion.  

 

Figure 1. Use of digital tools and materials. 
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Figure 2. Competencies in communicating digitally and information security. 

Capabilities in information security 

The participants perceived themselves to be com-
petent in information security. The majority (90%; 
n=236) felt they could process patient data secure-
ly, and 85% (n=225) felt that they could work with 
a patient securely in a digital encounter. More 
than half of the participants (60%, n= 155) felt 
themselves sufficiently educated in digital security.  

Readiness for digital medicine  

The vast majority (94%, n=247) felt that it is im-
portant for the physician to be able to make use of 
the patient’s own health information when treat-
ing him/her (Figure 3). Altogether 91% (n=239) of 
the participants thought that the change caused 
by the digitalisation of health care will be signifi-
cant in the practical work of GPs in the coming 

years. Nearly 90% (n=232) felt that it is important 
for the GP to be able to utilise digital applications 
in patient care. Over two-thirds of the participants 
(72%, n=189) thought that the use of the patient’s 
health applications was beneficial for his/her 
health care, and they also considered themselves 
to be well versed in utilising the patient’s own 
health information in patient care (70%, n=184).  

The majority (69%; n=183) were interested in de-
veloping procedures by experimenting with new 
solutions. Only a third (31%, n=83) considered 
themselves involved in developing procedures in 
their unit and were given time for it. When asked 
whether they were developing procedures boldly 
in health care based on experimenting with ideas, 
only 38% (n=100) of the participants fully or partly 
agreed.  
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Figure 3. Abilities and attitudes towards eHealth. 
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Discussion  

The main findings of the study are that digital por-
tals and tools like the Terveysportti health portal 
(doctor's databases) and various digital calculators 
are used by general practitioners daily. In terms of 
remote consultations, the telephone is still the 
most used tool rather than any new digital tools 
(chat/video) in health centre work. GPs perceived 
themselves to be competent in terms of infor-
mation security, and the participants seemed quite 
confident that they could work securely in a digital 
environment. Additionally, GPs consider 
healthcare digitalisation useful and important, and 
they estimate their eHealth skills to be sufficient, 
but they call for more training. The GPs are also 
interested in developing procedures at their 
worksite, but they feel they could be more in-
volved than they are now. 

Concerning the use of remote or digital tools, it 
seems that to date, only “old tools” like the tele-
phone and the Terveysportti health portal have 
been successfully implemented in the everyday 
work of Finnish GPs. In a recent UK study, the tel-
ephone was preferred over new tools as well [14]. 
It seems likely that the new digital tools, as stated 
previously, are not sufficiently integrated into the 
care processes [28].  

Our findings are also in line with GPs’ positive atti-
tudes towards the importance of eHealth [13]. 
GPs’ confidence in performing remote consulta-
tions and feeling secure in information security in 
our study is a positive finding in comparison with 
previous findings in a systematic review, in which 
confidentiality and security issues were described 
more as barriers to adopting eHealth solutions 
[25].  

Despite the positive assessment of their eHealth 
competencies, the participants called for eHealth 

training. In a previous study, healthcare profes-
sionals' perceptions of their own digital health 
competencies were divided, with the participants 
either reporting sufficient competencies or per-
ceiving a lack of skills in some areas [32]. Since the 
training of health care professionals is considered 
essential to ensure the implementation of eHealth 
solutions [5], an emphasis should be placed on 
training eHealth competencies throughout the GP 
curriculum from undergraduate studies to continu-
ing medical education. 

Moreover, our results suggest a discrepancy be-
tween attitudes and practice: GPs perceive them-
selves as competent in information security and 
working in a digital environment, but new digital 
tools are still rarely used. When reflecting on the 
Technology Acceptance Model [19,20], the new 
tools may simply not be good or useful enough for 
GPs – it might be that the new tools give no added 
value to everyday work. On the other hand, it is 
possible that implementation just proceeds slowly, 
as shown previously [23,24].  

According to our results, GPs are willing to partici-
pate in development procedures in primary care 
centres. Considering change management, open 
dialogue with employees has had a positive effect 
on implementing digital solutions [15,30,31]. To 
ensure that the new digital tools really benefit 
both patients and professionals and integrate 
smoothly into care processes, GPs as well as other 
professionals need to be involved in the develop-
ment and management of these tools. 

Strengths and limitations 

The main limitation of this study was the low re-
sponse rate, and therefore the study population 
may not fully represent health centre GPs in Fin-
land. The number of participants answering the 
questions was only 265, while approximately 4000 
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GPs are working in Finnish health centres. Despite 
the small number of participants, the strength of 
the study was that it covered every university hos-
pital district in Finland and the responders repre-
sent Finnish health centre GPs quite well. We re-
ceived answers from all age groups, and nearly 
half of the participants were specialised in general 
practice. Interest in the topic may have had an 
impact on the motivation to complete the survey, 
so the positive attitudes towards eHealth may be 
overrepresented in the responses of GPs in this 
survey. Survey questions concerning competencies 
were self-assessed by the responders and not ob-
jectively measured. In addition, recall bias is possi-
ble.  

Conclusions 

It seems that eHealth practices have not yet been 
implemented to their full extent in GPs’ work in 
Finland, even though GPs’ attitudes towards 

eHealth are positive overall. Training in eHealth 
competence should be systematic from under-
graduate medical education and continue as part 
of medical education after graduation. The 
eHealth solutions should be integrated seamlessly 
into best practices and designed to fluently sup-
port operational structures and core values and 
the principles of primary care instead of being 
deployed as extras without added value. Imple-
mentation requires the utilisation of recent re-
search data and the best practices to be available 
for the organisation and GPs. All new practices 
need time to take root. New innovations that 
speed up and facilitate the provision of care and 
reduce burdens are attractive to both the profes-
sional and the patient.  
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