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Abstract 

Health care professionals need continuous education to maintain the competencies required to provide 
high-quality care; in today’s world, this means an understanding of digital health services. Insight into 
health care professionals’ experiences of which aspects influence their digital health competence devel-
opment is therefore highly relevant. 

The objective of the study was to examine which aspects influence the digital health competence devel-
opment of health care professionals (nursing workforce and allied health professionals). 

In-depth, semi-structured interviews were conducted with 20 health care professionals (Finland n=15, 
Sweden n=5) from various health care settings between May 2019 and July 2020. Interviews were audio-
recorded, translated verbatim and analysed with inductive content analysis. 

Health care professionals perceive that digital health competence development is influenced by aspects 
related to digital health adoption, co-workers and the work community, their manager, and opportuni-
ties for continuous education and orientation. 

The participants agreed that digital health competence is an important part of a health care profession-
al’s overall clinical competence. Continuous education geared towards digital health competence should 
be systematically designed, and potentially integrate the resources available on social media platforms. 
Additionally, managers and supervisors should take a stronger stance towards learning about digital 
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health services so they can serve as role models to their employees and genuinely promote digital 
health competence development. 

Keywords: capacity building, health personnel, professional competence, qualitative research, telemed-
icine

Introduction 

Digital health services hold the potential to sup-
port universal access to equitable care, strengthen 
disease prevention, diagnostics and rehabilitation 
[1]. On the other hand, digital health might amplify 
existing inequalities unless systematic governance 
is implemented [2]. The digital health era has in-
creased the demand for continuous professional 
development of health care professionals (HCP), 
such as the nursing workforce and allied health 
professonals [3]. HCPs’ competence building does 
not only include digital health knowledge transfer, 
literacy, and information processing [3-5], but also 
ensuring that they know how to respond to the 
needs of democratized care and participate in 
shared decision-making [6].  

The World Health Organisation (WHO) has defined 
digital health as “the use of digital technologies for 
health”, with this concept including the implemen-
tation of technologies such as virtual care, remote 
monitoring, smart wearables, artificial intelligence 
(AI), and tools that enable data exchange and shar-
ing across the health ecosystem [1,7]. Health care 
professionals are in an important position to guide 
patients in using digital health technologies be-
cause patients are increasingly becoming agents in 
their own care [3,6]. Nordic countries, including 
Finland and Sweden, are open to utilising the pos-
sibilities provided by digitalisation in health care, 
and have developed their own digital strategies 
and online platforms to systemically implement 
digital health in health care and strengthen the 
role of nurses and other HCPs in developing and 

implementing digital services as a part of their 
work [8,9]. 

Health care professionals’ digital health compe-
tence has been suggested to consist of domains 
related to knowledge of digital technology, the 
digital skills necessary to provide high-quality care 
(basic information technology literacy), social and 
communication skills (health information man-
agement and digital communication), ethical con-
siderations (ethics, legal and regulations), and data 
privacy and security [10,11]. Furthermore, HCPs 
must be motivated and willing to use digital health 
services and participate in the digital society 
[10,12,13]. Previous research has identified that 
HCPs in the Nordic countries possess sufficient or 
good digital skills and are regular users of digital 
health at work [9,14,15] but globally, health care 
professionals suffer from digital skill shortages 
[13,16,17]. HCPs, in general, require more training 
to use different digital health technologies and 
raise awareness of information and communica-
tion technologies (ICT) and their use in patient 
interaction [13,15,18,19]. 

HCPs perceptions of digital health competence 
development would be crucial to determining 
which types of interventions should be used in 
digital competence development [12]. Health care 
professionals’ digital health competence can be 
improved by encouragement, empathy, and user-
centred changes in the work environment, yet 
competence development has mostly focused on 
improving HCPs’ skills rather than their motivation 
[4,12]. Policymakers, managers, colleagues, and 
professional networks have been found to play an 
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important role in creating a supportive environ-
ment for HCPs’ competence development 
[10,18,20]. 

Although HCPs’ competence in digital health has 
been found to be important, qualitative research 
has not yet comprehensively addressed HCPs’ 
experiences and perspectives of which aspects are 
crucial to digital health competence development. 
This study seeks to answer the research question: 
which aspects are associated with health care pro-
fessionals’ (specifically nurses’ and allied health 
professionals’) digital health competence devel-
opment? 

Material and methods 

Study design and setting 

The presented research applied a qualitative de-
scriptive approach. The study setting was the 
Northern Ostrobothnia region in Finland and a 
county in southern Sweden, with the participants 
recruited from various health care settings. Stand-
ards for Reporting Qualitative Research (SRQR) 
[21] guided the research and reporting of results. 
This study is part of a larger project with the objec-
tive of investigating HCPs’ digital health compe-
tence. As such, parts of the interview data had 
previously been used in another study to describe 
HCPs’ perceptions of digital health competence. 
The abstract of this study was published in autumn 
2021 [22]. 

Participants 

Participants were recruited through a combination 
of purposive and convenience sampling to reach a 
sample of willing and knowledgeable candidates 
from a heterogeneous group of HCPs [23]. The 
inclusion criteria for participation were: 1) license 
to work in health care (nurses and allied health 

professionals); 2) minimum of one year of work 
experience as a HCP; 3) consenting to participate; 
and 4) knowledge of the English language (only 
relevant for the interviews conducted in Sweden). 
In Sweden, the participants were recruited from a 
pool of candidates after information about the 
study had been distributed to the public and pri-
vate sectors. In Finland, information about the 
study was distributed via email to a group of HCPs 
from various health care settings. Due to the glob-
al pandemic situation, only HCPs on study leave 
could participate in the study. 

Data collection 

Individual face-to-face interviews were conducted 
at two distinct time points in Finland and Sweden 
by one researcher (first author’s initials). The face-
to-face interviews in Sweden were conducted in 
May 2019. The interviews with Finnish HCPs were 
conducted between April-July 2020 via Zoom video 
meetings due to the global pandemic situation. 
The interview guide consisted of questions cover-
ing participants’ demographic factors and the fol-
lowing themes related to digital competence [10]: 
1) professional knowledge and skills; 2) specific 
attitudes; and 3) psychosocial and organisational 
predictors. The interviews lasted between 29-83 
minutes (mean 52 min) and were audio-recorded 
and transcribed verbatim. 

Data analysis 

Inductive content analysis was used as the method 
of data analysis to explore and describe the multi-
faceted, and relatively unknown, phenomenon of 
HCP perceptions of digital competence develop-
ment [24]. During the preparation phase, tran-
scribed data were transferred to NVivo software 
(V.12) to assist the analytical process. Interview 
transcripts were read thoroughly several times, 
after which the unit of analysis was established as 
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any sentence expressing professionals’ percep-
tions of digital health competence development 
[23]. During the organisation phase, data related 
to the research question were broken into open 
codes (n=307). During data abstraction, the open 
codes were organised to form sub-categories 
(n=53), categories (n=14), and main categories 
(n=4), which were named according to their con-
tents [24]. 

Ethical considerations 

The study process was guided by the ethical prin-
ciples of Responsible Conduct of Research [25]. 
Research permission was granted in Sweden and 
Finland according to the corresponding data legis-
lation [26]. Ethical approval was not required since 
the study does not involve minors, direct or indi-
rect physical or physiological harm to the partici-
pants, or clinical trials [27]. Written informed con-
sent was obtained from each participant prior to 

the interview as per GDPR requirements [28]. All 
direct and indirect personal data were removed 
from the transcripts. The data will be stored for 10 
years in password-protected archive folders as per 
GDPR requirements [26,28]. 

Results 

Demographic characteristics of the twenty profes-
sionals who participated in the interviews are pre-
sented in Table 1. The results of the content analy-
sis of the interviews is presented in Figure 1. The 
main categories described aspects associated with 
the development of digital health competence, 
namely, digital health adoption, colleagues and 
work community, the manager, and continuous 
education and orientation. 

 

 

 
Table 1. Demographic characteristics of the interviewed health care professionals. 

  All (n=20) Finland (n=15) Sweden (n=5) 

Age (years) Average (Range) 40.4(27-57) 40.8(27-57) 39.2(33-48) 

Gender Female 

Male 

17 (85%) 

3 (15%) 

13 

2 

4 

1 

Profession Registered nurse 

Physiotherapist 

Occupational therapist 

Ambulance nurse 

Practical nurse 

10 (50%) 

6 (30%) 

2 (10%) 

1 (5%) 

1 (5%) 

9 

5 

1 

- 

- 

1 

1 

1 

1 

1 

Health care setting Specialised health care 

Primary health care 

Private health care providers 

Other public institution 

10 (50%) 

7 (35%) 

2 (10%) 

1 (5%) 

7 

6 

1 

1 

3 

1 

1 

- 

Work experience (years) Average (Range) 12.8 (1-33) 13.6(1-33) 10.4(3-17) 
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Influence of digital health adoption 

Attitudes towards digital health solutions, experi-
ence in using digital health tools, and digital health 
acceptance were found to be associated with pro-
fessionals’ digital competence development. Pro-
fessionals’ acceptance of digital health in practice 
requires functioning systems, an easy implementa-
tion process, and adjusting to the fact that health 
care is transforming. Professionals who have 
grown up with various digital solutions might have 
a completely different point of view towards 
adopting digitalisation in their work than profes-
sionals from previous generations: 

“It could be that nurses in the future imme-
diately understand their [digital solutions] 
benefits? […] It could be that this social me-
dia generation adopts all equipment in a to-
tally different way than earlier generations.” 
-Registered nurse, 28 

The interviewed professionals felt that changes in 
clinical practice brought about by digitalisation 
reflect the acceptance of digital health care as well 
as the fact that their professional roles are in tur-
moil; both of these aspects increase the need of 
HCPs to develop their digital competence. One 
participant emphasised that competence devel-
opment is a necessity: 

“Habitual methods are definitely changing 
to a more digital form. […] All of these 
changes are increasing over time, so nursing 
staff need to stay up-to-date with the devel-
opment.” -Registered nurse, 27 

According to the participants, a positive attitude 
towards digital solutions can be the result of posi-
tive digital health experiences, a gentle approach 
in service implementation, and participation in 
digital health service design or its implementation; 

all of these aspects reinforce professionals’ posi-
tive perception of digital competence develop-
ment. Positive experiences of trying a certain digi-
tal solution were reported to be particularly 
effective in helping HCPs understand the ad-
vantages of digital health: 

“Previously it was just my own experiences 
and views at the local level. But I have had 
good experiences [of these solutions], […] 
my attitude has become more positive over 
time.” -Registered nurse, 33 

On the other hand, the participants felt that forc-
ing professionals to use digital health solutions, 
hesitancy in how the systems function, and annoy-
ance at malfunctioning or unnecessary work have 
an undesirable effect on technology adoption. 
Notably, professionals can be in unequal positions 
regarding information about why digital health 
should be used: 

“I also understand those who are unwillingly 
part of this, those who have just been told 
what to do and who may struggle with 
adapting.” -Registered nurse, 57 

Attitudes towards increasing one’s competence in 
digital health varied from interest and intrigue to 
fear of new things. Nevertheless, the participants 
concluded that - in general - the learning process 
mostly depends on the individual and their moti-
vation.  

Influence from colleagues and the work commu-
nity 

Colleagues were perceived to exert a significant 
influence on HCPs’ digital competence develop-
ment. The influence of colleagues was reported to 
be visible in how colleagues help one another in 
using different digital equipment, providing peer 
support in case of challenges, and having a satis-
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factory level of competence (which reflects atti-
tudes and perceptions of how digital health ser-
vices should be used). The participants reflected 
that younger colleagues tend to have strong digital 
skills. It was also acknowledged that older age 
does not always indicate poorer digital compe-
tence: 

“Older age doesn’t always translate to poor 
learning skills.” -Registered nurse, 53 

Participants felt that peer support from colleagues 
and the work community influences a HCP’s digital 
competence development. Learning together was 
identified as improving digital competence devel-
opment: 

“That kind of communal learning, guiding 
one another, is extremely important.”-
Physiotherapist, 55  

Furthermore, the participants shared that the 
work community is a valuable resource when HCPs 
are discussing about digital tool implementation 
and applicability. This support system can function 
as a catalyst to realising the benefits of digitalisa-
tion: 

“I think it’s really positive that as we have 
been using the digital care path for a year, 
other people have started to give ideas such 
as ‘could this be developed more here’ […]. 
Basic competence has started to improve 
and people see the possibilities. -
Occupational therapist, 43 

Colleagues’ views about digital services were re-
ported to be conflicting and influenced by many 
aspects such as extensive work experience, insecu-
rities about competence, and a reluctance to 
change. A colleague’s negative attitude towards 
digital health can influence the entire work com-
munity in a sense that others began viewing 

changing work habits as something to be avoided. 
However, after a certain amount of adaptation 
and experience with a solution, the participants 
reported that most colleagues became more posi-
tive about digital health and were eager to devel-
op their competence. 

Influence of the manager 

The manager was perceived to be an initial deter-
minant of how digital health is introduced and 
endorsed at the work unit. Moreover, a manager 
was reported to influence which possibilities em-
ployees have in developing their digital compe-
tence. Although managers support employees’ 
competence development by promoting - at least 
to some extent - attendance in continuous educa-
tion, the participants felt that a manager’s digital 
competence should be at a level at which the 
manager is knowledgeable about various digital 
health possibilities and how employees’ digital 
competence should be monitored: 

“I think there is a need to monitor employ-
ees’ basic competence. This way the manag-
er would know that there is a certain group 
which needs special support […].”-
Occupational therapist, 43 

The manager’s role in digital competence devel-
opment was mentioned to include feedback, ori-
entation, and provision of resources. Supporting 
actions included open dialogue with employees 
about how digital solutions should be implement-
ed, while controlling actions and sudden changes 
to work practices were reported to negatively 
influence competence development. Forcing em-
ployees to use digital health solutions was report-
ed to significantly increase employees’ resistance 
towards digital health: 
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“It was - to some extent - forcing it [the solu-
tion], so of course the resistance was bigger 
than it should have been.” -Physiotherapist, 
30 

The HCPs stated that active managers encourage 
innovative thinking among their employees and 
act as a strong advocate for the development of 
new digital health solutions. Passive endorsement 
included accepting digital health solutions but not 
sufficiently discussing how different digital tools 
could be used in the work unit. 

Influence of continuous education and orientation 

The participants felt that attending continuous 
education and being provided with orientation at 
work influence digital competence development in 
various ways. For example, interviewees who had 
attended university studies had more interest in 
digital health and they had more tools to find reli-
able information from different databases. A regis-
tered nurse described feeling more confident in 
digital health after university studies: 

“…I also feel stronger and more aware there 
[at work] in those different digital environ-
ments.” -Registered nurse, 49 

The participants shared that basic health care edu-
cation should cover more aspects of digitalisation 
in health care; otherwise, a HCP’s digital health 
competence development depends on how their 
organisation has standardised new digital methods 
and how actively the organisation supports profes-
sionals in learning about new tools: 

“…it would be easier if we would know how 
to work with these [digital tools]. It could be 
consistent, and one professional could guide 
others. It’s foolish to guide others if you 
aren’t sure whether or not it should be done 
in this way.” -Registered nurse, 33 

The participants felt that they could independently 
develop their competence through digital means, 
e.g., by attending online educations or searching 
for relevant materials. Also, the participating HCPs 
noted that popular social media channels are now 
reliable sources to search for information to de-
velop professional skills: 

“One can develop their evidence-based 
working through that [Instagram] if one 
doesn’t want or know how to search from 
the databases.” -Physiotherapist, 30 

The interviewees reflected that education geared 
towards care or rehabilitation procedures is al-
ready being organised online. The participants also 
felt that they can leverage digital tools to deter-
mine necessary competencies in a specific area: 

“…there [Oppiportti] are a lot of interactive 
things. You study something and answer a 
few questions and then receive feedback on 
how much you have learned.” -Occupational 
therapist, 43 

The participants emphasised a desire for addition-
al education in digital communication and interac-
tion, as well as training for specific digital tools or 
programmes. However, there were conflicting 
perceptions regarding the provision of resources 
for further education. Some participants felt that 
the education was adequate while others felt that 
the education was lacking: 

“I think I am close to different applications 
that I never use on a daily basis… just be-
cause no information on how to use them 
has been provided…”-Registered nurse, 49 

Orientation to digital solutions was perceived as 
another important aspect of competence devel-
opment. The interviewees described that their 
orientation had been provided according to indi-
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vidual needs, in a group format, or from a col-
league. However, orientation was also described 
as mostly consisting of self-learning or learning 
through trial and error: 

“I learned by trying, but it could have taken 
less work time if I had already known how to 
install it [alarm phone].”  -Registered nurse, 
28 

The outcome of orientation often depended on 
how actively a professional wanted to understand 
how new digital solutions can be used in practice. 
Additionally, irregular work shifts and a large 
number of professionals in the workforce were 
cited as challenges to everyone receiving the same 
level of orientation. Therefore, as was the case 
with further education, the participants identified 
a need for more, regularly organised orientation. 

 
 

Figure 1. Aspects associated with HCP digital health competence development. 
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Discussion 

This qualitative descriptive study examined as-
pects associated with HCPs’ development of digital 
health competence. The results indicate that col-
leagues and the work community, the manager, 
further education and orientation, and aspects 
related to digital health adoption influence profes-
sionals’ digital competence development. Fur-
thermore, the degree of digital health adoption 
was perceived to affect a professional’s willingness 
to develop their digital health competence. The 
interviewed HCPs reflected that their development 
of digital competence was mainly motivated by 
improvements to evidence-based care rather than 
legal or regulative aspects [10]. The professionals 
agreed that digital health possibilities are changing 
the role of the professional [6]; this explains why 
digital competence development is necessary. 
These views reflect HCPs’ willingness to keep up 
with the digital revolution even though they al-
ready feel skilled in digital health [15,19]. 

The introduction of digital health solutions to clini-
cal practice led to various opinions of continuous 
learning about new systems. This result demon-
strates a division of perceptions among profes-
sionals regarding their eagerness to start using 
new tools while simultaneously continuing their 
full-time work. Therefore, the professionals need 
resources (time, organisational support) to learn 
about digital health solutions and adjust to the 
change at their own pace, which is supported by 
previous research findings [10,18], as digital tools 
were primarily perceived to increase patient-
centric care and facilitate work tasks. The present-
ed results suggest along with previous research, 
that digital health competence development 
should consider professionals’ individual needs 
[4,18]. 

Colleagues and the entire work community were 
identified as an important source of support for 
learning about new digital health tools. Similarly, a 
previous study reported that colleagues’ support – 
and the social environment at work – significantly 
influence digital competence and technology use 
[10]. Nevertheless, colleagues may also negatively 
impact digital competence development through 
their own resistance towards digital health solu-
tions; this dynamic can change the atmosphere 
and attitudes at work, which was evident in our 
interviews. Additionally, the professionals reflect-
ed on how the orientation process largely depends 
on colleagues’ efforts; this finding demonstrates 
how colleagues are a versatile resource in HCPs’ 
digital health competence development. 

According to the professionals, the manager also 
plays a vital role through actions that enable digi-
tal health competence development and endorse 
the use of digital health solutions. The manager - 
and the organisation as whole - should provide the 
resources and support necessary to ensuring digi-
tal competence development and knowledge 
among employees [4,10]. The results indicate that 
a manager either actively or passively supports 
professionals’ digital health competence develop-
ment, but never inhibits the adoption of digital 
health possibilities. However, the manager may 
take a controlling or forcing role in digital compe-
tence development, which will negatively affect a 
professional’s willingness to use digital health so-
lutions. Moreover, the manager was not described 
as a role model in digital health use or knowledge 
transfer even though the participating profession-
als expected this, and prior research has acknowl-
edged the importance of opinion leaders [12]. 

The results of this study support what has been 
reported in previous research that continuous 
education increases digital competence [15,18] 
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and professionals with a higher level of education 
are more willing to improve their digital health 
competence [13]. However, the influence of the 
workplace on digital health competence develop-
ment should be further studied even though social 
influence has been previously recognised as a mo-
tivation builder in digital competence develop-
ment [10,12]. The results of this study indicate 
that digital competence development is still highly 
reliant on how motivated professionals are to in-
dependently build competence, i.e., without or-
ganisational support, as the interviewed partici-
pants occasionally stated that they had not been 
afforded sufficient education opportunities. Digital 
health competence development should also ex-
tend broader than mere training and education 
[18]. In fact, the interviewed professionals de-
scribed that various internet and social media re-
sources have become a reliable way to develop 
digital health competence. Therefore, as one main 
finding of this study, different digital platforms 
should be integrated into efforts concentrating on 
the development of HCPs’ digital health compe-
tence. 

Limitations and trustworthiness of the study 

The presented research included some inherent 
limitations. For instance, the imbalance in the 
amount of respondents from two different coun-
tries may decrease the credibility of the results. 
However, it is important to note that all respond-
ents showed similar demographic characteristics 
and saturation in data collection was achieved, 
improving credibility [29]. Both of the studied 
countries also have similar prerequisites of digital 
health use in health care [9]. The effects of the 
COVID-19 pandemic on Finnish respondents’ per-
ceptions of digital health care may have intro-
duced some bias to the results since the Finnish 
and Swedish participants could have differed in 

their use of - and adaptation to - remote digital 
health solutions. The interviews with Swedish par-
ticipants were conducted in English which might 
introduce bias into the research. However, the 
influence of the language barrier was minimised 
by considering the participants’ answers in the 
interview context. 

The trustworthiness of the presented research was 
evaluated through the aspects of transferability, 
confirmability, credibility, and dependability [30]. 
The transferability of the results was addressed by 
describing the participants’ characteristics and 
data in as detailed of a way as possible. Confirma-
bility was improved by maintaining an objective 
stance when interviewing the professionals and 
discussing the data analysis process with cowrit-
ers. Dependability was enhanced by using the 
same question framework in all of the interviews 
even though data were collected at two different 
time points. To increase credibility, each step of 
the analytical process was described, and authen-
tic citations from the participants were included in 
the article. In addition, the researchers continu-
ously reflected on how well they were able to 
maintain objectivity. The interviewer has a profes-
sional background as a physiotherapist and con-
ducting research in the area of HCPs digital health 
competence. Still, the researcher could bracket 
these preconceptions and maintain self-reflexivity 
to avoid affecting the results and reporting [29].  

Conclusion 

Digital health adoption, a manager’s role, col-
leagues and the work community, and attending 
continuous education and orientation were found 
to influence HCPs’ digital health competence de-
velopment. Based on the results of the study, it 
seems as though digital health competence devel-
opment in clinical work mostly depends on a HCP’s 
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will to study independently and colleagues’ input 
on orientation; hence, there remains a lack of sys-
tematic and individually designed continuous edu-
cation on the topic. At the same time, digital inter-
ventions and social media networks have become 
sources of reliable and up-to-date information for 
digital health competence development. These 
platforms should be considered when planning 
new systematic interventions for the development 
of HCPs’ digital competence. Based on the pre-
sented finding, future studies should focus on 
managers’ and supervisors’ digital health compe-
tence, along with the aspects that influence this 
area of clinical competence. Effective orientation 
methods that systematically build digital health 
competence was identified as another issue that 
remains understudied.  
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