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Abstract

Background: Clinical practice settings have increasingly become dependent on the use of digital or eHealth technologies such
as electronic health records. It is vitally important to support nurses in adapting to digitalized health care systems; however, little
is known about nursing graduates’ experiences as they transition to the workplace.

Objective: This study aims to (1) describe newly qualified nurses experiences with digital health in the workplace, and (2)
identify strategies that could help support new graduates’ transition and practice with digital health.

Methods: An exploratory descriptive qualitative design was used. A total of 14 nurses from Eastern and Western Canada
participated in semistructured interviews and data were analyzed using inductive content analysis.

Results: Three themes were identified: (1) experiences before becoming a registered nurse, (2) experiences upon joining the
workplace, and (3) suggestions for bridging the gap in transition to digital health practice. Findings revealed more similarities
than differences between participants with respect to gaps in digital health education, technology-related challenges, and their
influence on nursing practice.

Conclusions; Digital health isthe foundation of contemporary health care; therefore, comprehensive education during nursing
school and throughout professional nursing practice, as well as organizational support and policy, are critical pillars. Health
systemsinvesting in digital health technol ogies must create supportive work environments for nurses to thrive in technologically
rich environments and increase their capacity to deliver the digital health future.

(JMIR Med Educ 2024;10:€53258) doi: 10.2196/53258
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refersto the “ proper use of technology for improving the health

Introduction

Clinical practice settings have increasingly become dependent
on the use of digital or eHealth technologies such as electronic
health records, telehealth, mobile health, and medical devices
to name a few [1,2]. The COVID-19 pandemic has also
contributed to the increased use of digital technologies to
facilitate virtual care delivery, creating both opportunities and
challenges for care providers and patients [3-5]. Digital health

https://mededu.jmir.org/2024/1/€53258

and well-being of peopleat theindividual and population levels’
[6]. According to the World Health Organization, digital health
expands the concept of eHealth, with a wide range of smart
devices and connected equipment. It also encompasses other
uses of digital technologies for health such as the Internet of
Things, artificial intelligence (Al), big data, and robotics [7].
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Recognizing the increased use of digital health across health
systems, the International Council of Nurses [8] has recently
released a position statement affirming the central role of digital
health in contemporary nursing practice and the importance of
developing the skills and competencies of nurses through the
integration of digital health content in formal undergraduate
and postgraduate curricula and participation in continuing
professional development. These recommendations have also
recently been echoed by the Canadian government [9]
identifying digital preparedness as one dimension of actionable
strategies that should be put into place to mitigate the
administrative burden associated with the use of digital tools
by nurses as primary users of these technologies.

Digital capabilities or informatics competencies are critical core
requirements for safe nursing practice with technology. In
Canadian health care, nurses must be able to use digital health
technologies to support information synthesis and patient care
in accordance with their professional and regulatory standards
[10]. Despite efforts to enhance digital preparedness among
future nurses, research involving senior-level nursing students
identified that most learning about digital health istaking place
in clinical settings with limited theoretical education in the
classroom [11,12]. In a practice-based profession, such as
nursing, it is inherent that nursing students are socialized into
their professional roles by observing and interacting with nurses
[13] in health care settings that they go to for their clinical
education; however, practicing nurses involved in mentoring
nursing students also have limited digital capabilities and report
challenges with technology use, mostly among older nurses
[14,15]. Assumptions also prevail that younger nurses are
tech-savvy because they were mostly born in the digital age;
however, despite being described as digital natives, research
suggeststhat they do not naturally have positive views on using
technology for care provision [16] nor do their digital skills
easily transfer to the clinical context [13,17-19].

While nursing programs acknowledge the importance of
integrating digital health content at all levels of nursing
education, research involving nurse educators[20] and academic
administrators [21] from across schools of nursing in Canada
revealed that nurse educators have limited knowledge and
capacity to teach informatics, limited awareness about
informatics competencies, and limited resourcesto teach nursing
students about digital health applications in clinical practice.
For example, 65% of these schools indicated they do not have
access to a training version of any electronic health record
system to teach students about this technology. Although these
observations are focused on Canadian nurses, similar gaps have
been reported in other countries[18,19,22,23]. Potentially, these
gaps can have a negative impact on nursing graduates as they
transition to the workplace. According to a recent study [24]
involving clinical managers and newly registered nurses (RNSs)
in the United Kingdom, researchers identified several factors
impacting these nurses in the workplace including technology
infrastructure, time, skills, digital literacy training, support,
leadership, familiarity, and confidence: creating barriers to
optimal nursing practice with technology. It isvitally important
to support nurses in adapting to more digitalized health care
systems; however, little is known about Canadian nursing
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graduates’ experiences. Thisstudy sought to (1) describe newly
qualified nurses experiences with digital health in the
workplace, and (2) identify strategies that could help support
their transition and clinical practice with digital health
technologies.

Methods

Design

An exploratory descriptive qualitative design was most
appropriate considering the limited research available [25]. This
design alignswith the philosophical perspectives of pragmatism
and constructionism and is concerned with understanding and
describing the human experience within its unique context [ 25].
Through inductive and dynamic research processes, the
researcher explores the subjective experiences of participants
and their perceptionsthrough acollection of datathat describes
the “who, what, and where of the events or experiences’ [25].
In this study, qualitative datawas collected from semistructured
interviews with nurses, atechnique suitable for collecting data
that is open-ended and expl ores participants' thoughts, feelings,
and beliefs about a particular topic [26].

Participants

Quialitative studiesrecommend 1-30 informants[25-28]. Inthis
study, the number of participants was guided by the concept of
information power to interview sampling, which indicates that
if the sample holds more information that is relevant to the
actual study, alower number of participantsisneeded [27]. The
five aspects of information power further supporting this
approach were (1) the specific or narrow study aim, (2)
participants holding characteristics that are specific to the study
aim and identification supported by suitable recruitment
strategies, (3) theoretical support, (4) the quality of dialogue
with participants, and (5) a thematic cross-case analysis
approach [27]. In addition, the concept of thematic saturation,
which means researcherswould stop data collection when there
is no new information shared by participants [26], was also
considered. Participants were newly qualified nurses who
graduated from 2 undergraduate nursing programs in Eastern
and Western Canada (WC) in the last 2 years and have been
workingin clinical settingsthat have digital health technologies,
such as electronic health records, regardless of the stage of
implementation. Purposive and snowball sampling techniques
were applied to enroll interested participants with consideration
of various sociodemographic backgrounds [28].

Data Collection

To recruit participants, administrative staff in the selected
nursing programs circulated a recruitment poster invitation via
alistserv email to graduates from these programs, and potential
participants were asked to contact the researchers to express
interest in participating in the research. An interview guide
(Textbox 1) was developed by the researchers based on their
expertisein thisareaand the general literature using open-ended
guestions and prompts to facilitate the discussion regarding
aspectsrelated to new graduates’ experienceswith digital health
[26]. Pretesting of theinterview schedule was accomplished by
engaging 2 research assistants (RAs; RS and DC) involved in
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this project in ademo interview, as both were recent graduates.
No further revisions were introduced to the initial interview
guide. In addition, sociodemographic data, including age,
gender, and work setting, were collected at the beginning of
interviews to understand the characteristics of participants and
the context of their practice environments. Interviews were
facilitated by RAs (RS and DC) without the presence of the
researchers who were also faculty members and may have
interacted with these participants when they were students, as
such minimize undue discomfort to participants. Theinterviews

Textbox 1. Interview guide.

Kleib et a

were held viaZoom (Zoom Video Communications, Inc), each
lasting between 45 and 60 minutes, and participants had the
option to turn their cameras off during the interview. Although
options for in-person interviews were offered, participants
preferred a digital approach considering their busy clinical
schedules, and this mode did not impact the quality of dialogue
between the participants and the interviewers. The
audio-recorded interviews were then uploaded to a secured
SharePoint (Microsoft Corp) drive and later transcribed verbatim
by a professional transcriptionist service provider and records.

«  Could you share what types of technologies do you currently use in your day-to-day practice as a registered nurse? Prompt: Could you share

some examples?

«  Could you describe your experiences when working with these technol ogies? Prompt: what makes your work easy/difficult?
«  Could you describe your experiences of learning on how to use these technologies? Prompt: In the nursing school/in the workplace?

«  What suggestions do you have to enhance newly graduated nurses' experiences of using digital health technologies? Prompt: in the nursing

school, in the workplace, other?

« Isthere anything else you would like to share?

Data Analysis

RAs (RS and DC) received training in qualitative data analysis
and an orientation to the data management software. Datawere
uploaded into the NVivo software (Lumivero) in adeidentified
format to facilitate datamanagement and analysis. Aninductive
manifest content analysis was used considering the research is
exploratory. In this approach, the goal isto “describe what the
informants actually say, stay close to the text, use the words
themselves, and describe the visible and obvious in the text”
[28]. The unit of analysis (ie, the sample) involved analyzing
data from all the participantsin its entirety [28]. The two RAs
were involved in data analysis, which began by having each
one independently read the interview transcripts line by line,
several times, to make sense of the data and whole and achieve
familiarity [28-30] Open coding (ie, identification of meaning
units and labeling each with a code) was then done by having
each RA independently analyze 2 transcripts. These pilot
transcripts were then compared and discussed to enhance
reliability before coding the remainder of the data. At this stage,
we also created a coding list, including all the meaning units
identified along with an explanation of the codes to enhance
intercoder reliability and reduce cognitive fatigue. The initial
coding was then done by the research team without additional
changesintroduced. Condensing of the meaning unitswasthen
doneto identify categories and subcategories without losing the
content of the unit, which was followed by grouping of
categories with similar events into main categories. The
researchers then constructed the themes based on the analysis
of these data (Multimedia Appendix 1). Theresulting analysis
was reported in a narrative format. Rigor was enhanced by
reviewing the coding scheme against the interview dataand the
involvement of al team members in the discussion and
interpretation of the findings [28-30].
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Ethical Consider ations

Ethics approval was obtained from an Ethics Research Review
Board in the WC research site (Pro00112596), and secondary
approval from an ethics board at the university in Eastern
Canada (EC; A12-E69-21B). Participants were provided with
an information sheet along with the consent form and were
given the opportunity to ask questions and verify any aspect
related to the research before providing their consent for
participation. Participants were al so assured that they could opt
out at any time without penalty. To protect privacy and
confidentiality, the interview data were deidentified by using a
code (eg, participant 01-E and participant 01-W). Each
participant received a small gift certificate to convey
appreciation of their time.

Results

Demographic Characteristics of Participants

A total of 14 participants wereinterviewed, 6 participants from
WC and 8 participants from EC. Of those 14 participants, 8
participants were younger than 25 yearsold, 4 participantswere
in the age category of 26-30 years, and 2 participants were in
the age category of 31-41 years. Participants were mostly
females, except for 1 male participant. They worked in large
urban hospitalsin avariety of unitsincluding emergency room,
intensive care, internal medicine, traumasurgery, and operating
room.

Digital Health Technologiesin the Workplace

In their current practice environments as RNs, participants
indicated that they used different hardware (eg, laptops, mobile
devices, workstations on wheels, and portable computers),
clinical information systems (CIS), and medical devices and
equipment (Table 1).
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Table 1. Types of digital health technologies currently used in practice.

Kleib et a

Technology Western Canada site

Eastern Canada site

CIS% new, old, and hybrid systems

Vax Meditech

Medical devices and equipment
(some devices are connected to
newer CIS systems, and othersare
stand-alone with paper charting)

Cardiac monitors

Glucometers

Bladder scanners
Transcutaneous bilirubin meter
Dopplers

ECGE machines

Pulse oximeter for O2 Saturation
«  Temperature probe

EPIC CISEMR® EDIS or Millennium
NetCare Electronic Health Record Pyxis

Sphygmomanometer for blood pressure

OACIS (EMR used universally)

MedUrge (EMR used in acute care only)

V Sign (mobile app to access Oacis remotely)
PANDAWebRXx (formerly known as GESPHARXL.te;
eMAR used at some sites)

Philips monitors (syncsto Oacis)

Nova glucometers (syncs to Oacis)

BBraun IV pumps

Applewatches (in terms of patient education and telemoni-
toring)

«  Continuous glucose monitors used by patients

8CIS: clinical information system.
PEMR: electronic medical record.
CECG: eectrocardiogram.

Key Findings
Overview

Data analysis reveaded three themes. (1) experiences before
becoming an RN, (2) experiences upon joining the workplace,
and (3) suggestions for bridging the gap in the transition to
digital health practice. These themes are discussed below with
illustrative quotes from the participants.

Theme 1. Experiences Before Becoming an RN

This theme includes the categories: (1) academic, (2) clinical,
and (3) personal experiences. Most participants stated having
familiarity with technology before joining their schools, and
perhaps because of that, it was assumed that they were highly
literate with technology since they grew up with it and have
used it frequently in their daily lives. In a way, this made
learning about technology easier, but in other cases, it aso
created barriers. According to one participant:

...sometimes | feel like there's an assumption that
maybe we know more than we do, just because of the
ageweare... we know how to use thingslike a phone,
or the computer, or whatever, but it's used in a
different way in practice. [P5, WC]

This sentiment was shared by another participant who noted
that individual differences should aso be considered:

I think it'sindividual, some people are just a little bit

more inclined to be using it [technology] and have

an easier time. [P2, EC]
At the time participants were in school, they indicated being
aware of the relevance of digital health technology (DHT) to
nursing practice. Their education involved varied exposure to
theoretical and laboratory training, with most learning taking
place in clinical settings, but this was not without challenges.
A participant described it as follows:

It was very much like somebody handed you a cheat
sheet that just told you like, Type in these numbers,
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and then you will find your [Laughs] ... your
medication page for this patient, and you can enter
your medications. So, we got that from our clinical
instructor, and then different nurses had different
workflows. They would show us, thisis how to print
out my MAR, or this is the time of day when I’'ll go
and log that I’ ve given my medications. [P1, WC]
The depth and breadth of these experiences were also noted by
another participant who further elaborated:

At the beginning of every clinical, we had somewhat
of an orientation on the first day where we would go
into the unit where we'd be doing our stage and we
would get a little session on how to use the different
platforms that the unit uses ... They would show us a
brief overview of the different tabsthat are available
and what kind of information you can get and that
kind of stuff. [P3, EC]

Another participant added:

Even just things of like having to do an ECG on
someone ... Where do | put the other ECG tab?
Becausethat’s an actual thing that happens... nobody
comesin looking perfectly healthy and pristine aslike
the students that are in the program. [P7, WC]

With respect to learning experiences in the classroom, the
majority indicated receiving limited and broad education about
DHT, with some having mixed feelings about these gaps. As
described by one participant:

We would talk about it in lectures ... | don't really
remember ever doing anything like digital in labs.
[PS, WC]

Another participant agreed adding:

During my studies, it was less obvious ... it wasn't
through my classes that | learned about these
technologies, it was more when | was using it in
practice. [P7, EC]
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One participant went on saying:

There are so many unspoken things in nursing ... |
always found myself, a lot of times, getting feedback
from the instructor saying, “ You should know this;’
and me being like, “1 didn’'t know that | had to ... |
didn't know that | didn’t know that | was supposed
to know this. [P7, WC]

Some participants did not make sense of DHT and itsrelevance
to nursing practice until they had experienced its expanded use;
somewhat creating a sense of urgency that they should learn
more about it. A participant explained:

It wasn't until the pandemic, really, that | understood.
Now, this is what telehealth is used for; this is the
function, thisiswhat it can do, it can bridge the gaps
... it was mostly the pandemic that really changed my
mindset there. [P8, EC]

Thelarge-scaletransition to anew electronic record system was
also mentioned:

...like not built into our curriculum, for example, when
wewould have guest speakersor informal discussions,
wewould alwaystalk about el ectronic charting system
because it was like a pretty big deal for the
implementation of this provincial systemin phases...
[P4: WC]

Theme 2: Experiences Upon Joining the Workplace

This theme includes two categories. (1) facilitating and (2)
hindering experiences regarding the use of DHT in the
workplace.

Hindering experiences discussed by participantsincluded aspects
related to training on CIS and medical devices and support
resources, the I T infrastructure, and the potential impact of these
challenges on their practice. Upon starting their practice as
novice nurses, most participants indicated receiving either
limited or condensed DHT training over a short period, which
despite their tech-savviness, found to be alittle overwhelming.
This thought was shared by a participant who mentioned:

Our orientation for [__] wasfairly short ... it was a
lot of self-learning on how the programworks ... you
just have to play around with the program to kind of
understand how it works. [P1, EC]

Another participant added:

Wk never received any kind of formal training on how
to interact with patients using telehealth. Not evenin
formal training, you are kind of thrown into that world
and expected to pick up the phone and have these
conversations. [P3, EC]

Another participant shared

They'll teach usif we're the nurse for that patient on
how to use it [a medical device]. But it's not like a
full unit thing ... it'skind of limited for 30 minutes ...
and then the one nurse that has the patient that day.
| mean, when that nurse leaves, another nurse comes
in, how are they going to help the patient with this
device? [P1, EC]
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Participants also mentioned fragmentation of digital health
across the health care system, exacerbated by a lack of
interoperability, with less technology integration in rural
settings. When working with hybrid or outdated systems, new
graduates felt more prone to making errors while transferring
patient information between different platforms. As one
participant described:

I’m not looking to make my job easier. I’'m looking
to make myself more effective, and 1 would be
significantly more effective if 1 had access to
everything and could spend less time fumbling
through papers and, you know, clicking on screens,
and could do things faster, then, | can spend more
time actually with my patients... [P1, WC]

Participants also discussed that patient care became less efficient
when the system was not user-friendly, the technology was
outdated, the system lagged, I T glitcheswere not solved quickly,
and there were not enough computers on the unit. All these
issues increased concerns regarding patient privacy and
confidentiality, safety, and potential legal liabilitiesto the nurse
and the organization. A participant explained:

Because sometimes that happens, you know, one
computer at the nursing station is not working, you
go on another one, everything is down. And it came
back within like 15-20 minutes. That's a long time
when | need to call a doctor to see a critical value.
Maybe it doesn’t sound like a lot, but 15 minutes for
the system, the entire systemto be downisalot. And
when that was going to happen, it was a near change
of shift. So, we weren't sure if the care plans were
going to print for the next shift. So, we had to start
writing them out. This is not a feasible way to be
doing this. In that case, we were all lost. Even the
people who had been there for 20 years didn’t know
what to do. | was asking people, “What can | do
here?” Nobody knew. So, not really good. [P8, EC]

These practices were perceived to consume valuable nursing
time that could have been spent in the clinical care of patients
as a participant explained:

When we taketime trying to fix a machine that wasn’t
working so that we could take patients to monitor
their cardiac function, then it takes away from our
ability to get to know patients and to treat them more
holistically. [P5, EC]
Multiple participants also wvoiced concerns regarding
inconsistencies in how nurses documented electronically, and
how these differences athough sometimes helped them learn
different strategies, also caused confusion and could potentially
result in legal or patient safety issues as one participant
described:

| think there are some discrepancies that could lead
to someactual challengesfor patient safety. [P5, EC]

Some also indicated redundant charting or copying electronic
information from one platform to another, sometimesincluding
an analog step requiring a physical document to be scanned.
According to one participant:
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Well, | know something happened that day, but
nothing got charted about it, or there is not very
complete charting about that incident, because that
nurse prefers to chart everything in her flowsheets
and doesn’t write a lot in her note. [P2, WC]

These issues were further compounded by the limited support
and resources available to new graduates during night shifts
and on weekends such as access to clinical nurse educators
(CNEs) and tech support as one participant explained:

When you are on a dayshift, there's lots of extra
support. It isalittle bit tougher if you are on evenings
or nights because those extra supports, like the
managers and educators, aren’'t around. [P2, WC]

Onthe other hand, participants discussed factorsthat facilitated
their experiences with DHT including having access to awide
range of technologies to support care, being adaptable, and
positive workplace culture. Having access to technology that
worked well enhanced efficiency including time-saving actions
such as the convenience of having prompt access to patient
information in one system, which enabled prioritization of care,
clinical decision-making, standardization, and continuity of
care. According to one participant:

I think it [CI§ has definitely made me more
detail-oriented, especially now that I’ ve been using
them for a little bit over a year ... there are so many
things that you're thinking about day-to-day with
every single patient, ... okay, what are the priorities
for my patient, and what am| looking for? What could
gowrong? What do | need to keepinmind? [P2, WC]

Some participants al so talked about the technol ogy being hel pful
in giving them prompts about things they have learned about
but could not easily remember. For instance, some of the newer
CIS systems provided help pages with information about
managing patient care and relevant nursing actions, which
facilitated their practice in busy clinical environments as they
were also adapting to their new roles as independent RNs:

It'sbeen agreat facilitator in my learning experience

as a hew grad nurse because I'm able to stay on top

of everything more easily ... it gives us the opportunity

to focus on patient interaction and on what's

important. [P5, EC]
Participants acknowledged that learning about technology is a
learning curve and therefore being adaptableiskey. In addition,
ongoing learning about technol ogy isimportant—not only upon
orientation to the unit. As explained by participant:

...therewasreally just like a different learning curve
... how it’s been like over two years since the system
has been implemented, everyone is pretty much
onboard ... there's still some of our staff that, you
know, like need help with certain things, every now
and then, something will surprise you and like you'll
realize you're still learning, or likethey' Il update the
software. [P4, WC]

New graduates' practice with DHT became easier through the
support of nurses in the unit, accessibility to other resource
persons, such as CNEs and superusers, having the opportunity
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to learn from more experienced nurses and in exchangeteaching
them technol ogy-related skills, and the mentoring behaviors of
nurses toward the new hires. According to one participant:

The culture of the unit is so supportive in so many
ways, | think that it exceeded all my expectations for
the support that | feel in being able to ask questions
and share knowledge with other people. [P5, EC]

Other factors contributing to positive experiences, as discussed
by some participants who have transitioned to a new system,
included working with integrated CI S systems and having access
to a playground or a sandbox during their initial training. In
addition, those who have had positive training and education
experienceswith DHT asnursing studentswere also more likely
to support new incoming nurses as they transitioned to their
new workplace as described by one participant:

Because | was a student when | started using [ ]
in practice, | got a little bit more of a transition into
how the systemworked ... when we’ ve new hires come
in who've never used electronic charting before, we
always try to go around and see patients together,
and we'll say like, “Okay, you'll chart with
so-and-so today, so that, you know, you can get used
to the system and play around with it, and just get
comfortable’ [P4, WC]

Theme 3: Suggestions for Bridging Gapsin
Transitioning to Digital Health Practice

Participants shared different strategies on how to improve newly
qualified nurses’ practice with DHT discussing aspects related
to improving the education of nursing students, and strategies
that can be introduced to enhance new graduate nurses
experiences once they join the workplace.

With respect to nursing education and looking back at their own
experiences as nursing students and recognizing the expanded
use of technology in the health care system, participants would
have appreciated if they had had adequate education and
exposure to DHT during their school to help them make better
sense of how DH relatesto nursing practice and theclinical care
of patients. One participant shared:

| feel like a lot of nursing school time was spent on
different things that don’t necessarily trandlate to
current practice, nor doesit trandateto digital health
information. I’ve never made a digital care plan in
my time as a registered nurse, but we did spend a lot
of time on care plansin school. [P3, WC]

They felt nursing education could be improved by providing
relevant hands-on learning that goes beyond knowing how to
use the system to critically think about why a nurse is doing
these actions. The participant went on to share an example of
how this looks like to them:

...Her€'s this patient that you have. These are the
computer systems that you're using. What are the
checks that you need to do on the computer system?
What do you need to look at? What information do
you need to pull out of the system? How would you
chart for this specific patient? “ How do you interact
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with other disciplines within the specific computer

system? ... Like that would have been very helpful.

[P3, WC]
Recognizing the changestaking placein health care with respect
to technology integration, participants stressed the importance
of having both dedicated and focused theoretical and clinical
education on core concepts relevant to DH in undergraduate
nursing education. Examples of the topics that participants
discussed included the “how” and “why” of DH technology,
ethical issues involving the use of DH technology, privacy,
confidentidity, information security, legal implications, medical
devices, and the different DHTSs currently in use in hospitals
and community settings, as well as newer innovations,
technologies, and servicesthat will beintroduced in the future.
According to one participant:

The reality isthat tech isreally taking over, and it is
thefuture. I’ mhoping that manually writing in charts
isgoing to be a thing of the past. And so, to integrate
that as early on as possible, the better, it's a reality,
it's there. There's no need to leave it on the sidebar
until later. [P2, EC]

Another participant mentioned:

I think that having a whole course on digital health
would be very interesting, because | feel the topic of
artificial intelligence is a big topic, especially
recently, and there's a lot of innovation happening
withthat ... | think it would need to be already applied
in the hospitals though for them to fully absorb the
information and seethe practical application of what
they're learning. [P1, EC]

Parti cipants a so emphasized the importance of exposing nursing
studentsto DHT used in clinical practice; creating opportunities
for hands-on learning while in the nursing program as opposed
to learning about them when opportunities arise in clinical
training sites. These experiential learning experiences were
viewed as essential to enhance confidence and competence. One
participant shared:

Definitely, built-in training in school for everyone,
not just if you're going to a hospital that uses an
EMR. | think everybody needsit. [P4, WC]

Another participant elaborated:

| think having maybe a seminar on how to use
particular systems, such asMEDITECH, VAX; if these
are systems that are widely used in hospitals, and
then in your clinical settings, it'd be nice to kind of
have that training beforehand, even just like an
introduction to these types of things. Because at
school, the training was mostly on the unit, for that
specific clinical course. [P3, WC]
Regarding workplace strategies, participants emphasized the
need for creating opportunities for nurses engagement,
particularly younger ones, in technology-related decisions and
the role of nursing leadership in this process as one participant
explained:
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It seems like a lot of time, there's not a younger
generation involved in the process [technology] ...
they're much led by people with experience. [P7, WC]

Noting the expansive digitalization taking place in health care,
another participant added:

| definitely think that there should be safety checks if
you're really going to be pushing everything into
Digital Health, everything needs to be looked after
and evaluated or tested properly before it's
implemented ... | think you can evaluate it from
different ways, like patient outcomes, you could look
at the nursing team, the people who are using it
day-to-day, you can evaluate them, you can see where
they're at with the use. [P8, EC]

Participants also emphasized the importance of creating
opportunitiesfor professiona development and ongoing learning
asthefield of technology continues to evolve:

Continuous learning ... that's something that will

always be necessary when it comes to technology,

based on the advancements that are made every day

and hopefully will continue to be made within these

units. [P5, EC]
These strategies were viewed by participants as an indication
of support and actions that convey commitment from the
organizations and leaders toward enhancing new graduates
abilitiesto effectively adapt to the current technol ogy-rich work
environment and make full use of DHT toimprove practiceand
patient outcomes. A participant described:

...that support looks like booking you in for paid
training, which the managers do at the site that I'm
in. Being advocates for change, and being advocates
for a new system, answering concerns that people
may have, and having an in-depth knowledge of the
system that's coming, and not just, “ Oh, this new
system'srolling out, and other people will know how
touseit. [P3, WC]

Discussion

Principal Findings

This study explored newly qualified nurses experiences with
digital hedlth in the workplace. Results identified that
participants’ experiences in this study were influenced by
inadequate education about digital health whilein their nursing
school in addition to challenges they faced upon joining the
workplace including variable training and support, as well as
technology infrastructure. Nonetheless, participants also
identified several factorsthat facilitated their transition including
having access to a wide range of technologies to support care,
being adaptable, and positive workplace culture. Inadequate
theoretical and clinical education about nursing informaticsand
digital health during nursing school creates unnecessary
challenges for the already overwhelmed newly qualified nurse
[5,23]. These nurses not only have to adjust to the complex
practice setting and the team culture but aso learn how to use
the technology independently while providing care. To some
of the participants, their abilities to connect the dots and
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understand what digital health means were due to events, such
as technology implementation or the COVID-19 pandemic,
which also made them further question their readinessfor digital
health.

Educating nurses about digital health and nursing informatics
isan areathat hasreceived much attention in theliterature. Prior
research has shown that educators and nursing programs are
often challenged and confused about what informatics means,
how it relates to nursing practice, and the application of digital
health in care delivery [31,32]. In part, this may be attributed
to the availability of multipleinformatics competency lists; each
presenting different perspectives on what to teach students and
these are also getting dated with no focus on emerging
technologies such as Al [33,34]. Other research has identified
an urgent need for explicit and consi stent teaching about digital
health (existing and emerging technol ogies) concepts and their
integration into clinical care [18,35,36].

Although there are efforts to bridge the theory-practice gap in
relation to digital health education, clinical application
experiences remain inconsistent and largely influenced by the
availahility of technology infrastructure in the schools of nursing
and the clinica placement settings [11,13,18,20,21,23,34].
Additionally, limited or lacking professional and regulatory
standards to inform nursing practice in digital health is aso
likely contributing to nurses' limited engagement with digital
health beyond what isrequired in aspecific work setting. These
patterns are further reinforced by a persistent model of basic
and condensed computer proficiency training programs in the
workplace, limited on-site support and opportunities for
continued learning, and vague organizational policies;
collectively promoting a task-based approach to working with
DHT. While the pandemic has served as a catalyst for more
engagement in digital health overall, it also exposed several
challenges as a result of abruptly transitioning to virtual care
delivery with little support and training for care providers on
the technologies used and the changing context of practice
[5,37]. These factors raise concerns regarding nurses' capacity
to actively participate in the evolving digital health ecosystem
continuously being revolutionized by more sophisticated
technologies such as Al [20,36-39]; further underscoring the
importance of integrated and systematic strategies to address
digital health readinessin nursing.

Despite these challenges, in this study, new graduates
appreciated the benefits that DHT could provide to improve
their practice and patient care. Furthermore, the positive role
models and the supportive unit culture enabled a smoother
transition, especially for those who experienced a system-wide
technology implementation. In that case, senior nurses and
newly qualified nurses found themselves in the same boat, and
they had to uplift each other into the process. In exchange, new
graduates offered to share their digital skills to support more
senior nurses who are not as comfortable with technology;
thereby, creating reciprocal benefits. Although these strategies
proved useful for participantsin this study and these behaviors
should be encouraged, organizational support should bein place
to facilitate nurses’ work with DHT [8,24,40].
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Newly qualified nurses in this study clearly recognized that
technology integration in health careison theriseand will likely
continue to shapetheir practice and the practice of future nurses
joining the profession in the years to come. Therefore, they
emphasized theimportance of continuing education, mentorship
by nurse leaders, investment in quality CIS, ongoing support
from health care organizations, and opportunities for nurses to
be more engaged in the design, implementation, and evaluation
of current and future DHT as paramount strategies to ensure
that nurses are better prepared to effectively lead the digital
health transformation. They al so emphasi zed the importance of
formal education about DH with meaningful linkageto clinical
practice applications.

Academic and clinical learning experiences about digital health
are intertwined and contribute to shaping nurses perspectives
about their practice in digital health. In educating the next
generation of nurses, prelicensure nursing programs should
provide early, comprehensive, and focused education about DH
to enable nursing students to understand the full spectrum of
digital health so they are work-ready upon joining the practice
setting as independent practitioners [11,17,18,23,39,41,42].
Such education should also include core concepts of digital
health, technol ogical advancements and innovation, the benefits
and potential impact of these technologies on the quality and
safety of patient care, and professional nursing roles[36,37,39]
with clear linkages to informatics competency requirements.
This could be achieved by providing relevant theoretical content
in the classroom and enriching that with experiential learning
experiencesin the laboratory, smulation, and clinical practicum
throughout the program, as these experiences have been found
to be beneficial for bridging the theory-practice gap, specifically
in the context of learning about main DH technologies such as
electronic records [12,22,39].

To improve nurses practice in digital health, nursing
organizations must also develop clearer and more consistent
policies regarding existing and emerging digital health
technologies and how these fit within nurses' scope of practice
according to their professional roles[8,39]. Consequently, this
translates to clearer digital health expectations for schools of
nursing, nursing students, and employers [36,37,39,41]. In the
workplace, as opposed to proficiency-based training upon
onboarding and orientation to clinical practice settings, newly
qualified nurses would benefit from structured educational
courses to enhance their technology skill acquisition, as well
as enable them to bridge their theoretical knowledge with
workplace policies and expectations [17,39,43,44]. This also
should include exposure to and education about the wide range
of medical devices[45] usedin theclinical setting (eg, infusion
pumps, monitors, and parenteral nutrition devices), having
accessto consistent DHT support resources, particularly during
night shiftsand after hours, having opportunitiesfor continuing
educationin digital health, and providing support for CNEsand
nurses serving in clinical preceptor roles, and to al nurses
according to their educational needs [4,11,17,39,40].
Collectively, this would improve nurses' inclination, uptake,
and competency in digital health technologies, as well as
facilitate ahealthy organizational culturethat valuesinnovation,
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change, and a growth mindset; hence, creating a win-win
situation.

Furthermore, policies at the professional, organizational, and
health system level sdirectly influence nursing practicein digital
health and have implications for the quality of care, patient
outcomes, health care service delivery, and quality improvement
[1,8,9,38,39]. Currently, there is no digital health strategy for
Canadaand the eHealth strategy for nursesisoutdated. Creating
or updating these policies would help outline the digital health
vision at the health system level, clarify the professiona
expectations for nurses according to their scope of practice, as
well as other members of the health care team, facilitate the
development of supporting and comprehensive digital health
infrastructuresincluding adequate funding, education, resource
allocation, and strategies that promote innovation, creativity,
continuous learning, and improvement, which ultimately
facilitates optimal practice with DHT to improve patient and
health care system outcomes [38-40]. More research is needed
to explore how digital health knowledge gaps experienced by
new graduates affect their entry to practice and transition to the
workplace and their overall career trajectory. Interventional
studies are also needed to evaluate new graduates’ actual use
of digital health technologies in the workplace and the impact
on patient and organizational outcomes. Future studies are also
needed to examine the role of clinical preceptors and clinical
educatorsin devel oping competency in digital health. Although
prior research has explored the status of digital health integration
across Canadian schools of nursing [20,21], more research is
needed that compares curricula between nursing programs and
possibly other health professions.
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Strengthsand Limitations

To our knowledge, this is the first study involving newly
graduated nurses and their practice with DHT in the workplace
within the Canadian context involving participants from 2
provinces. In addition, the use of qualitative interviews enabled
the collection of rich dataabout participants experiences. Given
that the data collected in this study is unique to the settings
included in the research, this should be considered in the
interpretation of the results and the transferability of findings
to other contexts.

Conclusions

Although the study included participants from EC and WC,
findings revealed more similarities rather than differences
between participants with respect to digital health education,
technology-related challenges, and their influence on nursing
practice. Key strengthsthat newly qualified nursesin this study
had included digital capabilities, awareness, and adaptability.
However, inconsistent, or inadequate education about digital
health during prelicensure nursing education, a
proficiency-based approach to working with technology in the
workplace, and variabl e technological infrastructure and support
resources available created significant practice-related
challenges that can detract nurses from patient care and limit
optimal use of DHT. Digita headth is the foundation of
contemporary health care; therefore, comprehensive education
about digital health during nursing school and throughout
professional nursing practice, aswell as organizational support
and policy, arecritical pillars. Health systemsinvestingin DHT
must also strive to create supportive work environments for
nurses to thrive in technologically rich practice settings and
further devel op their capacity to deliver the digital health future.
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