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Abstract

Background: Theintroduction of health information technology (HIT) has drastically changed health care organizations and
theway health care professional s work. Some health care professional s have trouble coping efficiently with the demands of HIT
and the personal and professional changesit requires. Lagging in digital knowledge and skills hampers health care professionals
from adhering to professional standards regarding the use of HIT and may cause professional performance problems, especially
in the older professional population. It isimportant to gain more insight into the reasons and motivations behind the technology
issues experienced by these professionals, as well as to explore what could be done to solve them.

Objective: Our primary research objective was to identify factors that influence the adoption of HIT in a sample of nurses who
describe themselves as digitally lagging behind the majority of their colleagues in their workplaces. Furthermore, we aimed to
formulate recommendations for practice and leadership on how to help and guide these nurses through ongoing digital
transformations in their health care work settings.

Methods: In a Dutch university medical center, 10 face-to-face semi-structured interviews were performed with registered
nurses (RN). Ammenwerth’'s FITT-framework (fit between the Individual, Task, and Technology) was used to guide the interview
topic list and to formulate themes to explore. Thematic analysis was used to analyze the interview data. The FITT-framework
was also used to further interpret and clarify the interview findings.

Results: Analysesof theinterview datauncovered 5 main categoriesand 12 subthemes. The main categorieswere: (1) experience
with digital working, (2) perception and meaning, (3) barriers, (4) facilitators, and (5) future perspectives. All participants used
electronic devicesand digital systems, including the el ectronic health record. Thelatter was experienced by some asuser-unfriendly,
time-consuming, and not supportivein daily professional practice. Most of the interviewees described digital working as“no fun
at al,” “working in a fake world,” “stressful,” and “annoying.” There was a lack of general digital knowledge and little or no
formal basic digital training or education. A negative attitude toward computer use and a lack of digital skills contributed to
feelings of increased incompetency and postponement or avoidance of the use of HIT, both privately and professionally. Learning
conditions of digital training and education did not meet personal learning needs and learning styles. A positive impact was seen
inthework environment when colleagues and nurse managers were awvare and sensitive to the difficulties partici pants experienced
in developing digital skills, and when there was continuous training on the job and peer support from digitally savvy colleagues.
The availability of a digital play environment combined with learning on the job and support of knowledgeable peers was
experienced as helpful and motivating by participants.

Conclusions: Nurseswho are digitally lagging often have had insufficient and ineffective digital education. Thisleadsto stress,
frustration, feelings of incompetency, and postponement or avoidance of HIT use. A digital training approach tailored to the
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learning needs and styles of these nursesis needed, aswell as an on-the-job training structure and adequate peer support. Hospital
management and nurse leadership should be informed about the importance of thefit between technol ogy, task, and theindividual

for adeguate adoption of HIT.

(J Med Internet Res 2020;22(8):€15630) doi: 10.2196/15630
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Introduction

Background

Health care has been rapidly transformed by the introduction
of health information technology (HIT) [1-3]. Theintroduction
of the electronic health record (EHR) and different eHealth
devices have drastically changed the daily practice of health
care professionals and theway that health careisdelivered. This
changewill continue asrobotsand artificia intelligence become
gradually embedded into health care [4-6]. It is generaly
believed that HIT adds to the safety and quality of health care
and reduces morbidity and mortality. This requires broad
adoption, implementation, and other changes in health care
processes and structures, on an individual, national, and
organizationa level [7,8].

Severd barriers have been identified in the implementation of
HIT and the associated changes impacting different
organizational levels, such as the structure of the organization,
the tasks performed, the incentives given, and the way
information processes are developed and organized [8,9]. The
adoption of digital technology isacomplex processwith several
influencing factors on the individual level, such as perceived
ease of use and usefulness, training, helping conditions, and
personality traits, aswell as computer anxiety and self-efficacy
[10-12]. Negative and positive emotions influence the learning
process and must be acknowledged during training [13]. As
such, the uptake of HIT by health professional sdoes not always
match expectations [14,15]. There is a growing awareness and
general acceptance of the need for a sociotechnical approach to
the implementation of HIT, emphasizing the importance of
focusing on the social aspects of HIT implementation as well
as on the technical aspects of a system. The implementation
processis far from linear and predictable, and the fit between
work processes and tasks, information technology, and
individual characteristics determines the success of
implementation [9].

In the Netherlands, nurses are the largest group of registered
health professionals, and the government is strongly stimulating
HIT inall health care settings[7]. Assuch, it followsthat nurses
will be increasingly confronted with and involved in HIT
devel opments. Research shows several affecting factors in the
general population of nurses, such asthefact that little attention
has been given to the influence of HIT on the workflow of
nursesin the early stages of HIT implementation, and alack of
digital training and organizational support [16,17]. Currently,
there islittle research on the impact of HIT on the daily work
of nurses, although it has been suggested that it hasthe potential
to reduce health care costs and improve quality of care [18].

http://www.jmir.org/2020/8/e15630/

Until now, there have not been specific studies addressing the
target group of nurses who are digitally lagging behind the
majority of working nursesin thefield. A literaturereview study
[19] on issues and concerns related to the adoption and use of
electronic medical records (EMR) reveal stheimportance of the
consideration and exploration of attitudes in nurses and their
personal use of information technology (IT) devices regarding
EHR adoption. This study also shows that negative attitudes
toward computer usage, minimal skill levels, and low levels of
change readiness do not improve self-confidence in nurses
regarding IT adoption. This combination of factors is more
likely to be present in older nurses, suggesting that this group
might need more training than otherswho are more comfortable
around computers. Hence, the commonly applied
one-size-fits-all training approach might not be effectivein this
situation. Another study [20], using self-assessment scales to
measure computer literacy and attitudes towards computer use
in registered nurses, found that 1-3% of participant scores
(N=688) fell into categories representing inadequate digital
skills or cyberphobia. The age of the participants in these
categorieswas not described. Some age-correl ated resultswere
found in astudy [21] with an intention-to-use survey in agroup
of 113 registered nurses, revealing that older nurses (ages not
defined) had statistically significantly less perceived computer
self-efficacy than their younger colleagues.

The aging workforce of nursing has significant implicationsfor
the near future of nursing care and health care in generd,
especially in relation to increasing nursing shortages [22-24].
Not only do older nurses struggle with the physical demands
of nursing work, but cognitive declines are al so becoming more
manifest, exemplified in struggles to keep pace with paper and
digital work and dealing with declinesin memory. These aspects
could be exacerbated by the ever-changing workplace, the speed
of technological advances, and the need to continuously develop
new skills. Coping with many professional demandsand changes
is more challenging at an older age [23,25,26]. Hence, age is
viewed as a predisposing factor. Health care organizations are
challenged with creating healthy working environments that
stimulate change readiness and motivate nurses of all ages to
continue working and become competent and digitally skilled
health professionals [22,27].

In the past two decades, severa studies have looked at the
experiences of nurses confronted with the demands of arapidly
evolving digital health care environment [21,27-30]. Several of
these studies focused on nurses experiences with EHR
implementation [21,28-30]. Research methods varied, including
individual interviews, focus groups, surveys, and observations
in daily practice. When individual interviews were performed,
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the scope was on EHR usability and adoption. One study [28]
examined EHR adoption by heath care professionals by
studying the way they make sense of HIT. A general finding of
all these studies was that the adoption and implementation of
HIT needsthorough insight and knowledge of theway different
groups of health care professionals handle substantial changes
in their work routines. A systematic review on the
implementation of EHR in hospitalsidentified that organizations
and their leadership should be aert to managing the balance
between the technol ogy and the work processesto improve the
fit between health care professionals and the HIT they use [9].

Study Aim

Thereis agrowing number of studies that report on the factors
that influence HIT adoption in health care professionals.
However, we specifically wanted to explore the experiences
and needs of nurses who define themselves as digitally lagging
behind the mgjority of their colleagues at their workplaces. This
isasmall and sometimes invisible group of professionals who
areknown to struggle with the demands of digital transformation
in health care. Our aim was to uncover the views and needs of
these nurses, and to deepen our understanding of the contextual
and individual characteristics that affect their situation.
Furthermore, we wanted to formulate recommendations for
practice and leadership on how to help and guide these nurses
through ongoing digital transformations in their health care
work setting. We aimed to identify factors that influence the
adoption of HIT in asample of nurseswho describe themselves
as digitally lagging behind the majority of their colleagues at
their workplaces.

Methods

Setting

The study was conducted in Radboud University Medical
Center, a Dutch university hospital setting with 600 inpatient
beds. In 2013, anew and fully integrated EHR was implemented
hospital-wide. This hospita is one of the leading digital front
runners in the Netherlands, and it is accredited with a
HIMSSEMRAM stage 7 status since 2015.

Data Collection

From November to December 2017, semi-structured interviews
were conducted with 10 registered nurses. Participants were
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selected by purposive sampling. In August 2017, an email was
sent to all nurse managers of the hospital departments asking
whether they knew nurses who had difficulties working with
HIT in daily practice. The nurse managers drew from
information gained from regular performance interviews
conducted between nurse management and individual nurse
staff members, in which usage of HIT, technology, and software
systems is a standard item. The nurse managers identified the
nurses who met our criteria and asked them to consider taking
part in our research. Those who expressed interest were
contacted and informed of the details of the research and the
interview. Of the nurses who were approached, 10 agreed to an
interview and were included after providing written consent for
study participation.

Interviews

Prior to the interview, nurses were sent an interview topic list
so they could prepare themselves. Of the 10 interviews that
were conducted, 9 occurred in alocation outside of the hospital.
The trained interviewer had no professional or private
relationship with any of the participants. The interviewer made
field notesduring theinterviews. After completing 2 interviews,
theintegral audio recordings of the interviews were listened to,
and the topic list and interview techniques were confirmed. No
further adjustments to the topic list were considered necessary.
The mean duration of theinterviewswas 84 minutes (65 minutes
minimum, 103 minutes maximum). All interviews were
audio-recorded and transcribed. The manuscripts were sent to
the participants for member checks and triangulation. One
respondent wanted some changes made to the interview
manuscript.

Interview Topic List

Weidentified possible themesin the current literatureto explore
during the interviews. A concept topic list was made, and we
decided to use Ammenwerth’s FITT-framework [31] asabasis
for further development of the interviews. We compared our
concept topic list with the different fit-axes of the framework
to see if they were all broadly covered (Table 1). In addition,
we discussed the topic list with several experts on information
and communications technology (ICT) implementation and
change management in the hospital.
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Table 1. Interview topic list compared with the FITT-framework fit-axes; FITT: fit between Individual, Task, and Technology.

INTERVIEW TOPICS EXPLORED FIT-AXES

Digital working in health care practice
Views and attitudes of digitization and automation in general Individual — Technology
Viewsand attitudes of digitization and automation in professional practice Individual — Technology
Experience using digital systems and devices

Changesin daily life and professional practice after the introduction of ~ Task — Technology
digital systemsand devices

Individual learning challenges Individual — Technology
Who or what helped in getting digital skills and competencies Individual — Technology
Advantages, disadvantages, and pitfalls of digital working Individual — Task
Facilitators and barriers of digital working Individual - Technology
Task - Technology
Individual — Task

Outlook on the future
Outlook towards the future of digital working and nursing practice Task — Technology
Needs and wishesto stay connected and competent on digital developments  Individual — Technology

The EITT-framework barriers and facilitators for each of the 3 components of the
framework. A poor fit might lead to frustration and, in the end,
FITT standsfor thefit between theindividual, thetask, andthe g boycott of ICT use. According to Ammenwerth, the model
technology. Ammenwerth developed and used this framework  can help identify and analyze reasonsfor ICT adoption to guide
to evaluate the IT adoption of nurses in clinical wards by  the implementation process. However, it must be noted that a
analyzing the characteristics of the users, the tasksthey had to  stable situation on the 3 fit-axesis amost impossible due to the
perform, and the characteristics of the technology. The influences of external factors, such as changing organization
framework isshownin Figure 1. Ammenwerth describesseveral  structures, advances in technology, and other external factors.

Figurel. The FITT-framework of information technology (IT) adoption (Ammenwerth, 2006); FITT: fit between Individual, Task, and Technology.

| L] ]
Task
Bt -
. (T Adoption )~ g
Individual : Technology
F.it

. 183 text fragments were marked. One researcher categorized
Analysis the codes about the same parts of the research question and
Thematic analysis was used to analyze the data [32]. The discussed the categorization to reach consensus. This resulted
purpose of thematic analysis was to get to know the data by in 5 main categories and 12 subthemes (Table 2). After
reading and re-reading. First, codes were generated and analyzing the last 2 interviews, no additional information was
overarching themes were identified. Two researchersanalyzed  presented, and saturation was reached. The interviews were
the interviews and coded the text independently of each other  analyzed and coded using the program ATLASLi (version 8.0,
by assigning conceptual |abels to data [33]. The 2 researchers  Atlasti Scientific Software Development GmbH) [34]. We used
discussed the coding on 7 occasions and discussed discrepancies  the COREQ (consolidated criteria for reporting qualitative

until consensus was reached. A process of identifying text  research) checklist to report the results [35,36].
fragmentsrelating to the research question was undertaken, and
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Table 2. Main categories, subthemes, and mapping with elements of the FITT- framework; FITT: fit between Individiaul, Task, and Technology.

Category, Subtheme Mapping with Axes of the FITT-framework

Experience with digital working
First experience and current use Individual — Technology
Positive and negative experiences Individual — Task
Task — Technology

Per ception and meaning

Emotions, feelings Individual — Technology

Attitude toward digital working Individual — Technology
Barriers

Lacking digital knowledge and skills Individual — Task

Person-related barriers Individual — Technology

Digital training not tailored to needs Individual — Task
Facilitators

Acknowledgement from management Individual — Task

Tailored training, peer-to-peer learning Individual — Task

Help at hand (at work and at home) Individual — Technology

Future per spective

General outlook to future Individual — Technology
Future learning needs Individual — Task
Ethics Results

The ethics committee of the Radboud University Medical Center Characteristics of Participants
waived the request to approve the study asit did not fall under P

the Medical Research Involving Human Subjects Act in the All 10 participants were registered nurses (RN) working in the
Netherlands. University’s medical center. Of the 10 participants, 7 were

women, 3 were men, and their mean age was 56 (median 54;
range 52-63). The mean duration of employment at the hospital
was 28.9 years (range 20-39). Of the 10 nurses, 7 nursesworked
inanursing ward or adaycare ward, 2 worked in the outpatient
clinic, and 1 combined their nursing work with administrative
tasks. Table 3 presents participant characteristics.

http://www.jmir.org/2020/8/e15630/ JMed Internet Res 2020 | vol. 22 | iss. 8|€15630 | p. 5
(page number not for citation purposes)

RenderX


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

Table 3. Characteristics of participants (N=10).
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Participant Characteristic Values
Agein years, mean (median; range) 56 (54; 52-63)
Gender, n (%)

Male 3(30)

Female 7 (70)
Nursing education, n (%)

Diploma 4 (40)

Bachelor 2(20)

Unknown 4(40)

Years of employment at the organization, mean (median; range)
Work setting, n (%)
Non-bedside
Nursing ward
Daycare unit
Outpatient clinic
Usage of devices at home, n (%)
Smartphone
Used regularly?®
Used rarelyb
Never/no device®
PCllaptop
Used regularly?®
Used rarelyb
Never/no device®
Tablet
Used regularly?®
Used rarelyb

Never/no device®

28.9 (28.9; 20-39)

1(10)
6 (60)
1(10)
2(20)

9 (90)
0(0)

1(10)

2(20)
5 (50)

3(30)

2(20)
2(20)

6 (60)

8Regularly = at least once every day.
b Rarely = only now and then.

 Never = owns device but never usesit; no device = not in possession of device.

Category 1: Experience With Digital Working
Thefirst experience of the participantswith acomputer or digital
environment took place at work, at home, or at a study course.
None of the participants had any intrinsic motivation or reason
to start using digital systems or devices; this was always
prompted by obligation or necessity. Almost half of them (4/10)
were initially confronted with a computer or digital system
during work for taking minutes, or registration of patient data,
or other tasks (Participants 2, 4, 5, and 6).

All participants had a tablet, a laptop, or a computer at their
disposal a home, and al of them used a computer
professionally. If there were multiple digital devices available

http://www.jmir.org/2020/8/e15630/

at home, there was always one that was preferred, but this
preference varied from person to person. All but one participant
(9/10) owned asmartphone. M ost participants (7/10) mentioned
that they checked their emails on asmartphone; however, some
participants (3/10) did not know how to do so, and some (2/10)
did not want to for reasons of principle. Most participants (7/10)
used apps on their smartphones, like WhatsA pp, aweather app,
or a banking app. One participant that didn't want to use a
smartphone for reasons of principle said,

| don't own or want to use a smartphone. | don’'t want
to use apps or use the phone for all kinds of things.
But | really feel under pressure that | still don't use

JMed Internet Res 2020 | vol. 22 | iss. 8| €15630 | p. 6
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and own a smartphone. | feel | really must defend and
justify myself for that all the time. [Participant 3]

Most participants (9/10) commonly used word processing as
well as a search engine on the intranet or internet. The
work-related applications that were mostly used were the
organizational digital quality system, the EHR, and email. Rarely
used or mentioned applications included Excel (used by 2 of
the 10 participants), PowerPoint (used by 2 of the 10
participants), Facebook (used by 1 of the 10 participants), Skype
or FaceTime (used by 2 of the 10 participants), and YouTube
(used by 1 of the 10 participants). Half of the participants had
typing skills.

For most of the participants (6/10), using the EHR was part of
their professional practice. Reaching abasic level of proficiency
with this system was not easy for them, and most still struggled.
During the introduction and implementation period of the EHR,
their outlook was positive, but in daily practice, they experienced
the design and system functionality as user-unfriendly,
time-consuming, and not supportive of the daily work process.
Therefore, the EHR was experienced as a burden.

Almost all participants (9/10) said that using a computer took
up valuable patient time. All were reluctant to use a computer
or tablet during conversations and consultations with patients.
Thiswas perceived asan impersonal way of performing nursing
care. Most of the participants (9/10) wrote their notes on paper
and entered them into the system at the end of their shift rather
than using the real-time documentation tools provided by the
EHR. One of the participants said,

| think it's important that the EHR is user-friendly
and intuitive, so it helpsmein my work asa nurse. |
oftenfeel that I’'mworking for the EHR systeminstead
of the other way around. [Participant 4]

However, most participants (6/10) aso mentioned severa
potential advantages of digital working, such as no more
searching for paper patient records, all patient-related
information in one record; easier patient handoff; better
overview of the patient’s situation, which improves patient
safety; standardization of the process of nursing care; no
problems in the readability of the handwriting; and being able
to reach out to a colleague or a treatment team with 1 system
click.

The participants said that socia interaction and collegia
conversations during breaks were hampered as everyone was
busy with their smartphones. They shared that their own lack
of digital skills and competencies regularly annoyed some
colleagues. Two of the participants (2/10) said that they hoped
for understanding and support from their colleagues (Participants
1 and 2). Several participants (5/10) said that age and aging
played arolein dealing and working with digital systems. They
experienced significant differences in digital skills and
competencies compared to the new generation of “the digitally
born.” Often the participants asked their younger colleaguesfor
help in this area.

Category 2: Perception and M eaning

Thefact that digital systems play akey rolein daily lifeand in
the nursing process provoked different emotions in the
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participants. Most of the participants described digital working
as “no fun at al,” “working in a fake world,” “stressful and
annoying,” “feeling isolated,”” “insecure,” “frustrating,” and
“shameful

Insecurity, anxiety, and shame were feelings mentioned by most
participants (7/10). These feelings contributed to a negative
self-image followed by withdrawal and the desire to become
invisible (Participants 1, 2, 4, 5, 6, 7, and 8). Therefore,
situations that provoked these feelings were avoided, and work
was left to others; participants reported feeling trapped in a
situation that was difficult to change.

I noticethat new digital things are constantly coming
up and that change is an ongoing business. Just when
I think I have reached a basic skill level, a new system
or functionality is there, and | feel | must start all
over again. And to protect myself from feeling too
stressed and frustrated, | decide to avoid that
particular situation. [Participant 10]

At times, these feelings and attitudes toward digital working
were overwhelming; however, participants clearly said that they
were willing to learn to become more digitally skilled out of
love and passion for their nursing profession and their patients.

Category 3: Barriers

Participants mentioned several barriersto obtaining basic digital
skills and competencies. There was a lack of general digital
knowledge, and little or no formal digital training or education.
The digital knowledge of participants was based on trial and
error, and therefore, fragmented. The understanding of how ICT
works was largely absent.

Using the Outlook agenda...I'll do it, but | really
don’'t understand the Google and Outlook systems,
and how it all works. | just don’t ‘understand it, and
that makes me feel insecure and unsafe, as | don't
know what I’'m doing. [Participant 3]

The digital language was experienced as alienating and
unfamiliar. This madeit difficult for participantsto take part in
conversations with colleagues using digital jargon. Some
participants (6/10) said that the introduction of the EHR in
nursing practice was awake-up call for themto start developing
their digital skills.

Several participants (4/10) talked about personal characteristics
that impacted the development of digital skills and
competencies. Examples included difficulty with structuring
thoughts and situations, having dyslexia, and being a practical
learner rather than a theoretical learner. Some nurses found it
hard to ask their colleagues for help because they did not want
to take up too much of others' time or were ashamed of doing
so. The absence of digital help at home was reported as a
shortcoming.

For the participants who had had formal digital training
(including EHR training; 7/10), amost all of them (6/10) said
that the content, form, and pacing of that education had not
matched their personal learning needs and learning styles. Some
of these participants reported too much information having been
given over; alarge learning group; the presence of young and

JMed Internet Res 2020 | vol. 22 | iss. 8|€15630 | p. 7
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JOURNAL OF MEDICAL INTERNET RESEARCH

digitally savvy colleagues; a fast learning pace; content not
based on the daily work process; and lack of general information
about the digital system or application that was being trained
for. With digital applications that were used infrequently,
feelings of incompetency increased. Also, the daily workload
and work stress experienced were reported as impediments to
digital learning on-the-job. Hence, new digital functionality
was experienced as information overload, and it increased
feelings of stress and uncertainty.

Category 4: Facilitators

The participants reported several factors that could be helpful
for “staying onboard digitally.” These factors were related to
aspects of nursing management and leadership, learning
conditionsin class and in the workplace, peer support and help
at work, and practical digital help at home.

Participantsindicated that it helped if their managerswere aware
of their experienced difficulties in developing digital skills.
Also, knowing that other colleagues experienced similar
difficulties and could be talked to about it helped to reduce
mental stress. Several participants (3/10) said that managers
could do more by encouraging ateam culture based on collegial
learning, and by facilitating and emphasizing the importance
of helping each other in achieving a basic digital skills level.
The concept of training on-the-job was viewed as highly
effective by participants. In addition, enough time to learn and
to repeat skills was viewed as an essential success factor.

| talked to my manager that | got stuck[...] that | had
difficulties using the EHR. After that, | was linked to
one of our senior nurses and EHR-superuser during
day shifts, and | could ask her help on EHR topics
and nursing documentation whenever | wanted. That
was really helpful. [Participant 4]

Participants reported several key learning elements that were
crucia to their digital learning needs. These elements were a
small learning group of similarly skilled people; clear
instructions parsed into learning steps; a lot of recurrent
rehearsal of the learning content; practice- and process-based
learning; adigital learning environment for practice; and ample
time allotted for practice.

Category 5: Future Per spectives

Participants were asked how they viewed the future and what
they needed to keep up with digital developments. Some of
them said that concerns about the digital future were not that
important to them, and some hoped that developments would
pass by or stop at a certain moment (3/10; Participants 2,5,9).
Some participants (2/10) were worried about their longevity in
the nursing profession, and one person thought about looking
for another job that was less “digitally infused” (Participant 8).

Some participants (4/10) reported that there had already been
several ongoing digital developments at their workplaces but
that they had reservations about using them. Some examples
were patient-provider communication via the patient portal,
teleconsulting, checking patient vitals with wearables (also at
home), and bedside computers for patients. Some participants
(5/10) believed that future hospital and nursing care would
change enormously due to these developments.

http://www.jmir.org/2020/8/e15630/
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At the same time, several participants (3/10) expressed awish
to be able to keep up with digital developments and to become
more skillful. One participant expected improved digital skills
to result in more working pleasure and satisfaction. A strategy
mentioned was to use one’'s practical knowledge of daily
workflowsto get moreinvolvedin digital devel opment projects.

If | hear that they are going to develop something

new (digital applications), | would loveto beinvolved,

just to tell how it might be practical to work with.

[Participant 2]
Participants also mentioned that their organizations could help
by defining a basic digital skills level for employees, and by
providing a monitoring and examining system for defining
digital skills levels. Participants were divided in their opinions
regarding their own initiative and investment in becoming
digitaly skilled. Some (3/10) said that it was the responsibility
of employeesto invest in their own digital education. But most
of them (7/10) would appreciate practical help in finding the
right courses tailored to their digital learning needs.

Discussion

Main Findings

In this paper, we present the results of an in-depth interview
study to explore and identify the experiences and needs of nurses
who consider themselves to be lagging in digital competency.
The study was performed to deepen our understanding of the
contextual and individual characteristicsthat affect the situation.
Furthermore, we wanted to formulate recommendations for
practice, management, professional education, and research.

In general, the nurses in our study can be characterized as late
adopters of technology in their persona lives and in the
workplace. Some of them were averseto I T and technology. In
learning to use digital devices and systems (for example, an
electronic patient record), the training and learning conditions
were not tailored to their needs. The learning groups were too
large, and the pace of learning was too fast, with insufficient
time for repetition. As late adopters of technology and digital
working, the participants felt that they were not given enough
time to learn on-the-job, as well as insufficient support from
peers. All this added to their stress, frustration, and feelings of
incompetency, resulting in atendency to postpone or avoid the
use of HIT in daily nursing practice. When interpreting the
research findings in the context of the 3 dimensions of the
FITT-framework, there seemed to be a suboptimal fit on all 3
dimensions. Organizational interventions and measures should
focus on all 3 dimensions because the balance between them
affects I T adoption.

The Context of the FITT-framework

The FITT-framework approaches I T adoption by looking at the
fit between the individual, the task, and the technology. An
optimal fit between the 3 framework dimensionsallowsfor easy
IT adoption. Presumably, the larger the difference between the
actua fit and the planned fit, the higher number of problems
that may occur during implementation of IT systems[32]. There
are 3 relations of fits within this framework: (1) afit between
the individual and the technology, (2) between the individual
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and the task, and (3) between the task and the technology. This
framework hel ped us categorizeinterview data; however, it also
showed us that it is sometimes difficult to make clear
distinctions between the fit dimensions, since they are not
mutually exclusive but are partly intertwined and have certain
overlapg[31].

In our analysis of thefit between the individual and technology,
we found our group of participants to be largely incompetent
with computers, el ectronic devices, and software. They exhibited
little enthusiasm for learning about technology or systems, and
this seemed to be related to the level of digitization in the
participants’ personal lives. Furthermore, this group expressed
reservations about utilizing an electronic device (like a
computer, tablet, or smartphone) during nursing care activities.
Acceptance of IT as a professional tool needs attention in this
group; its use was perceived as alienating and “bad’
patient-centered care (thisisa so awidely held opinion amongst
some elderly nurses, asit goes against what they had been taught
about “good nursing” [21]). This can be interpreted as a poor
fit in this dimension. However, despite the intrinsic resistance
to technology and systems, there is a general willingness to
learn how to use basic HIT systemsto keep up with the current
professional and organizational developments. This presents a
challenge in change management for nurse management and
leadership.

In our analysis of the fit between the individual and task, we
found that, although participants did mention several advantages
to HIT, these advantages were not integrated into their
professional competencies and daily nursing activities. The
nurses struggled with changes in their work and professional
collaboration with nursing colleagues due to digitalization. For
example, the use of IT jargon in daily practice was reported as
alienating from core nursing care language. It also negatively
impacted collegiality, collaboration, and team cohesion while
elevating feelings of incompetency. As the work pace is
consistently high in the nursing profession, it isdifficult for the
participants in our study to make the required professional
changes as nursing care becomes more complex and digitally
infused. Thisissue presentsa significant concernin light of the
growing nursing shortages experienced in many countries all
over theworld [22,30]. Moreover, elderly nursesaretheclinical
teachers for future nursing professionals. Therefore, a possible
solution lies in emphasizing the mutual learning benefits that
arise from collaboration between elderly nurses and young
professionals, in which the latter group teaches their mentors
about digital nursing.

In our analysis of the fit between the task and technology, we
found that the technology must offer sufficient functionality
and performance to support a nursing task. The results of our
study show a poor fit in the dimension of task-technology. For
example, some participants experienced the EHR as
user-unfriendly and unsuitable to the nursing task. Thisfinding
was also present in apanel study among Dutch nurses[37]. On
the other hand, some participants said that after instruction and
daily support from colleagues, they began to understand how
the nursing process (labeled by them asa“task”) was built into
the EHR. Previously accustomed to amanual method of charting
and documenting, this had previously gone unrecognized and
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misunderstood. Thisis acommon phenomenon among elderly
nurses who must make a change from manual to digital charting
[21].

Implications for Practice

Several facilitating conditions seem to be of influence on IT
adoption in this group of nurses digitally lagging behind the
majority of their colleagues at their workplaces. Therealization
and interpretation of these conditions are the main implications
for practice.

First, learning conditions and needsfor this specific group differ
from the average population. Carefully assembled training,
tailored to learning styles and learning needs, iskey. The content
of any IT training must follow and reflect the daily work process
and must be accompanied by learning on-the-job, peer support,
and an adequate digital training and play environment. Second,
theeffect of social influences must not be underestimated when
learning on-the-job and when environmental changes are
occurring. Our cohort of nurses expressed sensitivity to social
pressures to use particular technology or systems [21].
Consequently, nurse management could make use of this fact,
for example, by appointing digital nurse role models who can
act as digital coaches for their colleagues [21,28,29]. Third,
some participants suggested that they should be involved in
digital developments and innovations at early stages, as this
would allow them to give advice about how technology and
systems could be tailored to daily practices and the work
process, and it would allow them to give input on the content
of instructional learning materials. Heath care provider
participation in early-stage | T development has been suggested
in other studies on IT adoption [9,27,30,31]. Lastly, nurse
managers should be aware of their rolesinimproving the quality
of the fit between the 3 fit dimensions, and be aware that it is
not only individual attributes that are important. Mindfulness
of the digital impact on the therapeutic relationship between
nurses and patientsis necessary [38]. This avareness makes fit
management a constant, complex task for al who areinvolved
with IT adoption and digital transformation. The patient, rather
than the technology, must remain the central focus, and health
care providers must be connected to I T personnel to ensure that
thefit in the 3 dimensions is in scope from the very beginning
of IT development. Thiswill not only encourage the adoption
of digital systems but will also improve ownership in any user
group, which is necessary to optimize systems after they go
live.

Following the research recommendations of our study, our
hospital organization made several changes regarding the
educational concept, form, and content of digital training and
education. The component of training on-the-job and structured
peer support has now been newly introduced and emphasized
in daily practice.

Implications for Research

This study explored the experiences, views, and needs of
digitally lagging nurseswith the use of in-depth interviews. The
inclusion of participantswas based on the observations of nurse
managers and their individual conversations with their nursing
personnel.
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Our study identified a group of nurses who lack basic IT
knowledge and skills, and consequently have a low sense of
self-efficacy and self-confidence with computers and technol ogy
use. This group perceives itself to be partly invisible and
sometimes ignored (although not intentionally) because they
have no common face. More research regarding thisgroup, their
profile, characteristics, and learning needs isjustified, with the
ultimate goal of retaining them in the nursing profession and in
their organizations. Expanding this study to other health care
organizations, such as general hospitals, nursing homes, or
primary care organizations, may corroborate our findings.

In addition, it would be worthwhile to find out if this
phenomenon exists among groups of physiciansand alied health
careworkers. A qualitative approach would be appropriate when
starting to explore views, needs, and attitudes. Another line of
investigation could target management and leadership of health
care organizations (eg, is there any awareness regarding this
group? How are these individuals identified?). Furthermore, it
may be useful to expand this research to other health care
organizations, like other non-university hospitals.

We did not use any quantitative instruments to measure digital
competence or attitudes toward computers use. For future
research, we recommend using an additional quantitative
guestionnaire to assess digital competency. This would
complement the results from the interview data and enhance
datatriangulation. Another point of attention for future research
is to include the age factor of participants in the analysis of
guantitative results. This would allow researchers to describe
relations and correl ations between age and digital competency
that can provide further rationale for formulating appropriate
training approaches for the target group of nurses digitaly
lagging, as well as other applications.

There is ongoing research regarding the use and validation of
the FITT-framework of Ammenwerth. A recent publication by
Prgomet [39], evaluating clinicians’ use of computing devices
and identifying factors affecting the optimal use of those
devices, proposes an extension of the FITT-framework with the
added component of “ environment” to explicate the rel ationships
between individuals, tasks, technology, and the environment in
which they operate. Additiona factors relating to the
environment were found to affect the use of technology. These
environmental attributes included, for example, physical
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environment, department type, organizational policies, and
procedures. It would be interesting to explore these
environmental aspectsin further studies. In our study, we used
the FITT-framework to guide the analysis of interview data.
We think the framework also has the potential to be applied
during HIT implementation by modifying implementation
activities to the fit of the 3 axes of the model.

Study Strengths and Limitations

One of the strengths of our study was that we succeeded in
identifying and including 10 nurses digitally lagging behind.
Our hospital appliesapolicy of regular performanceinterviews
between nurse managers and nurses, which include evaluations
on job satisfaction, performance, and professional ambitions.
This contributed to theidentification and inclusion of our study
participants. However, the group of participants might have a
limited perspective on HIT, which might have been reflected
in their answersto the interview questions.

Another strength isthat all participants expressed they felt safe
and at ease with the interviewer to share feelings and opinions,
and to speak freely about worries and experiences around I T
technology and system use. Therefore, the material we collected
was rich in content.

A limitation of our study isthat we cannot generalize theresults
to other groups or to the general population, asitisasingle case
study in one Dutch university hospital. Despite the limited
generalizability, the results of our study can inform health care
organizations and care managers to provide focused attention
and help for this specific target group of nurses.

Conclusion

Our study explored the experiences and views of nurses who
are digitally lagging. Although a fair amount of studies are
available on factorsinfluencing I T adoption among nurses, we
could not find any studies targeting this particular group. The
findings of this study support the assumption that this group of
nurses could benefit from atailored approach to digital training
and education. The generic one-size-fits-all strategy does not
suit their learning needs and styles. More research is needed to
identify this target group in more detail in order to tailor
interventions to their needs and goals of becoming competent
digital nurses.
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