... it gives me peace of
mind to know that there
is a trigger warning when
giving medications.
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WHAT WE LEARNED:

1. To our surprise, the study 2. Not only should nurse 3. Although the literature

results indicate thatin
combination with previ-
ous exposure to many

of the technologies at
HRH, longer duration of
employment at HRH was
associated with a higher
technology competency
skills score. Generational
cohort did not play a role
in the perception of

leaders plan for sufficient

time and exposure to tech-

nology, but they also need
to ascertain the mean-
ing of technology with
respect to nurses’ values
to develop appropriate
educational programs that
support maximum adop-

tion, regardless of the gen-

erational cohort.

suggests that Generation
Xand Generation Y are
technologically skilled,
our findings did not concur
with previous studies that
baby boomers were less
technologically skilled. At
HRH, nurses in the baby
boomer generation were
no less technologically
skilled and just as profi-

nurses’ technology
competency at HRH.

cient with the technology
as other generations.

Abstract

Background: With the increasing development and integration of information and
communication technology (ICT) into hospitals, there remains a lack of under-
standing of the impact of these technologies on the hospital’s largest core users:
nurses. Humber River Hospital (HRH), one of the first hospitals to completely inte-
grate technology across all hospital systems and workflows, has sought to under-
stand how ICTs have transformed the clinical working environment.

Objective: The aim of the study was to achieve a deeper understanding of the lived
experiences of nurses practising in North America’s first digital hospital.

Methods: The methodological approach was informed by van Manen’s hermeneu-
tic phenomenological methodology. Data were gathered through in-depth semi-
structured interviews with eight nurses at HRH. Thematic analysis was conducted
using the van Manen and Colaizzi methods of data analysis.

Results: Six thematic categories that formed the nurses’ lived experiences of work-
ing in a digital environment were identified: safety, time, teamwork, technology
failures, patient responses and adapting.

Conclusion: Nurses at HRH identified six themes regarding their lived experiences
working in a fully digital hospital that provide an insight into nurses’ values and
cause us to reflect on how we might use this information to further support nursing
practice in the fully digital environment. Nurses at HRH seem to have normalized
the nursing process within the fully digital environment. Technology appears to be
viewed by nurses at HRH within the premise of nursing as an art, allowing patient
responses to be acknowledged and incorporated into nursing workflows, and as

a science, permitting safe care delivery. Overall, nurses perceived technology as
being essential for patient safety and facilitating nursing practice. These findings
offerinsight into nurses’ perception of ICTs, and as technological advancements
continue to emerge, these findings will inform education, practice and policy.
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The profession of nursing has had an ongoing relationship with technology,
from telephones and typewriters in the 1900s to cardiac monitors and renal
dialysis machines in the mid-20th century (Sandelowski 2000). Major
technological advancements in the last decade have been credited with improving
patient monitoring (Silow-Carroll et al. 2012), decreasing medication errors
(Shah et al. 2016) and enhancing workflow efficiency (Gellert et al. 2015). With
the increasing development and integration of information and communication
technology (ICT) into hospitals, there remains a lack of understanding of the
impact of these technologies on the hospital’s largest core users: nurses. Humber
River Hospital (HRH), one of the first hospitals in North America to completely
integrate technology across all hospital systems and workflows, has sought to
understand how ICTs have transformed the clinical practice environment

for nurses.

There is a paucity of research that provides comprehensive data regarding the
manner in which ICTs impact nursing care. Although several studies exist on the
topic, most of the current literature has focused on physicians (Catan et al. 2015)
or solely on critical care nurses working in intensive care units (Laerkner et al.
2015; Tunlind et al. 2015). Previous studies have revealed that nurses perceive ICTs
positively because of improvements in accuracy, patient safety and ease of access
(Rouleau et al. 2017). Studies have also suggested that nurses perceive technology
as enhancing communication and collaboration (Burns et al. 2018) and facilitat-
ing everyday practice (Wikstrom et al. 2007). Conversely, various studies have
reported negative perceptions of the impacts of technology. Tunlind et al. (2015)
reported that nurses often found themselves prioritizing the troubleshooting of
equipment due to device malfunctions that interrupted nursing care. Kiekkas et
al. (2006) reported that nurses sometimes felt that technology increased stress and
moved the focal point away from patients. The existing research has only provided
a preliminary understanding of the impact of ICTs on nursing practice, and there
is a lack of qualitative research examining nurses’ experiences specifically in a
high-technology environment.

The aim of this study was to examine the lived experiences of nurses practising

in North America’s first fully digital hospital by applying phenomenological
research methods. Knowledge gained from the current research study will provide
healthcare leaders with insight into how ICTs affect nursing practice and
meanings that resonate with nurses in terms of integrating technology into

their daily professional practice.
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Methods

Design

This research is grounded in Heidegger’s interpretive hermeneutic phenomeno-
logical philosophy drawn from van Manen (1990). Phenomenological inquiry

is a systematic attempt to understand and describe a phenomenon in depth and
arrive at the essence of participants’ lived experience of a given phenomenon
(Moustakas 1994), which makes it a highly suitable approach for this study.
Interpretive hermeneutic phenomenology focuses on the subjective experience
(van Manen 1990). The aim of this methodology is to gain a deeper understand-
ing of the human experience through description and interpretation. Through a
hermeneutic approach of analysis, the tenets of Heidegger’s phenomenological
philosophy provided the opportunity to explore nurses’ emic perspective of their
experience practising in North America’s first fully digital hospital.

Participants and setting

Eight female and male nurses from all units of the organization volunteered to
participate in the research study. Selection criteria included the requirement that
nurses used ICTs in their nursing practice on a daily basis and were direct care
providers. All nurses were required to have been previously employed at another
acute care hospital, for the purposes of comparing their experiences to those in

a non-fully digital acute care hospital setting. The participants had to have been
employed at HRH for a minimum of three months to ensure sufficient experience
with ICTs. The identity of the participants was concealed with a pseudonym so
that no data could be tracked back to them.

Data collection

Van Manen’s (1990) methodology was implemented by interviewing partici-
pants in depth and encouraging them to reflect on their experiences. A private
room within the hospital was used to conduct the semi-structured interviews.
Interviews took place in October and November of 2018, and open-ended
interviewing was used to allow participants to provide information unique to
their experiences. Each interview lasted from 30 to 60 minutes and was digitally
recorded. Observation notes were recorded by the interviewer to document
participant expressions and body language. Probing questions were asked by
the interviewer to further explore points of interest. Based on the principles of
phenomenology, prejudgments were acknowledged and set aside for the purpose
of truly understanding the experiences of the participants (Valle et al. 1989).

Data analysis

The data analysis process drew on van Manen’s (1997) and Colaizzi’s (1978)
phenomenological methodology. The method involved listening to all recordings
to familiarize researchers so they acquired a sense of participants’ experiences and
then transcribing all digital recordings word for word (Colaizzi 1978). Following
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transcription, extraction of thematic statements that contributed to participants’
experiences that were of direct relevance to the phenomenon was undertaken
using van Manen’s (1997) highlighting approach. Meanings were derived from
the statements, which were then organized into themes that were common across
all participants. All themes were then integrated into an exhaustive description of
the phenomenon (Colaizzi 1978). Finally, the validity of the phenomenological
analyses was confirmed by asking participants to review the content to ensure that
the interpretations accurately captured their experiences (Colaizzi 1978). Any new
relevant data from the participants were then added to the analysis.

Rigour of the study

To ensure that rigour was achieved, Lincoln and Guba’s (1985) criteria for credita-
bility, transferability, dependability and confirmability were evaluated in the quali-
tative process. Credibility was addressed by recruiting diverse individuals, taking
into consideration age, years of experience and hospital unit. To ensure transfer-
ability, in-depth descriptions of nurses’ lived experiences were sampled across
several hospital units. Dependability was ensured by closely following data analy-
sis procedures of the in-depth descriptions and transcription of nurses’ lived expe-
riences. Lastly, confirmability was achieved by ensuring that the research team’s
biases were not introduced (to maintain openness to the information provided by
the participants) and by putting them aside throughout the research process.

Ethical considerations

Institutional review board (IRB) approval was obtained from the IRB committee
of HRH. All participants were provided with detailed written and verbal infor-
mation about the study prior to their participation. Assurances were given that
participation was voluntary and that the participants would be able to withdraw
at any time, without prejudice. Anonymity was emphasized, and the participants’
identities were not used in data storage. All participants signed and received a
copy of the informed consent.

Findings

Six themes provided the basis for describing the experiences of nurses work-
ing in a digital hospital: safety net, time, teamwork, technology failures, patient
responses and adapting to a new environment. The themes are described and
illustrated with comments from the participants.

Safety net

Safety was perceived as a highly valued impact of technology. In particular, nurses
viewed the technological interventions for preventing medication errors, smart-
phone devices that provide call bell notifications and bed exit alarms as extremely
important to their practice. All research participants had positive reactions to the
role of safety in technological interventions:
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Safety is huge. To know that we have the technology in place to help
support the care that we are providing — it acts like a safety net.

Say, for example, we have a patient that is high risk for falls. We do have
the capability of putting on a bed alarm, and if that patient is trying to
get out of bed, it will ring an alarm and it will also go to our phones. So
it allows us time to get to that patient versus the patient is already on
the ground, we have no idea that that patient was even attempting to get
up out of bed and it’s kind of too late. So safety has been huge with the
implementation of technology.

Sometimes if you are in a hurry and you accidentally scan the wrong
medication, then it will prompt you. You can

identify your errors.

... it gives me peace of mind to know that there is a trigger warning when
giving medications.

One participant stated that safety may be compromised with automation from
technology,

... sometimes because [data from the vital signs machine is] automati-
cally transferred to the [electronic medical record], some nurses might
bypass the interpretation [of the data] because it’s just numbers on a
screen.

Time

Nurses described conflicting feelings about technology with regard to time.
Participants commented on receiving call bell alerts on their smartphone, as well
as on time spent documenting care delivery in the electronic medical record.
Participants viewed technology as both time saving and time consuming:

It does help us to prioritize; we are not having to run back and forth
between the main nursing station and the patient [be]cause everything
is at hand. So it does save a lot of time. And I think ... the biggest thing
that’s improved our patient care is time.

If I am doing something in a patient’s room and another patient is ringing
the call bell, I don’t have to leave and run to the nursing station to find out
what they are requesting [and] then go back to my patient’s room. I can
manage my time.

I’ve seen other people struggle between managing time with technology
and taking care of patients.

You do have to find time between patient care and documentation ...
Things can easily pile up with all the documentation.
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Teamwork

One of the more unexpected themes to emerge from the study participants’ expe-
riences was the promotion of collaboration with other nurses through technology.
Participants described receiving support from other nurses when they experienced
issues or problems with technology:

My colleagues are usually the best people to ask if I am having any issues.

My colleagues and managers are always willing to help ... Whenever we
have new technology, there’s always good training that is provided.

Technology failures
System glitches and planned downtimes were described by nurses as one of the
disadvantages of working in a fully digital hospital:

It’s technology, so sometimes it fails or it has glitches. So we have to learn
how to work with it ..., like when we have downtimes ... It’s hard to
remember what it’s like to work without [technology], so that has actually
been a struggle.

Anytime that there is a breakdown with one of the devices, you also have
to solve the technical issues on top of your regular nursing duties.

Participants also stated that some technology was difficult for older patients to learn:

... the phones don’t look like a phone, they look like a remote, so patients
don’t really know that it’s a phone.

It sort of puts on the nurses the need to help support patients [to use the
technology], so if the patient needs to make a phone call, the nurse has to
be in [the patient’s room] to dial the number.

Patient response to nurses using technology
Nurses stated that most patients who came into the hospital appreciated that the
nurses were using advanced technology to deliver care:

The patients really appreciate it; they know that we are providing them
with safe care.

One nurse also explained that having all the information about patients at their
fingertips helped to build a better relationship with their patients:

With technology, I don’t have to leave the room to get an answer to a
patient’s question. If I leave the room, I might be stuck somewhere with
something important. But it’s hard to explain that to the patients, so tech-
nology has helped us a lot.

However, many nurses also stated that there were generational differences in patients
that influenced their level of comfort with the digitalization of hospital processes:
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98% of patients are good with the technology. Everybody has a smart-
phone or iPad and computer, so they love it. But there are some seniors
who have not used technology, so there is a little bit of a challenge, like a
generational gap.

I think it allows us more time with our patients because we are not having
to be running back and forth to get things for our patients. But also I find
with the older population, they tend to get a little bit frustrated because
they don’t understand how technology works; it’s just not part of their
era. So we do spend a little more time with them to explain to them how
the call bell works.

Adapting to a new environment

When asked about the challenges associated with adjusting to a fully digital
environment, all nurses stated that adjustment was rapid. Most nurses stated
that they learned to use the technology within two to three weeks:

Because I come from a generation where I've always sort of had technol-
ogy at hand and I’ve grown as technology improved over the years, it
wasn’t a huge impact for me personally ... I just sort of picked it up and I
figured it out.

It wasn’t a huge impact on me personally.

As time went on and we were using it every day, we just sort of got used
to it.

One nurse said that she had become so comfortable using technology that they
were unwilling to consider other employment opportunities:

I love [working with technology]; that’s why I don’t want to
leave Humber.

Discussion

The aim of the current study was to examine the lived experiences of nurses
practising in North America’s first fully digital hospital by applying Heidegger’s
interpretive hermeneutic phenomenological philosophy. The concept of Dasein
portrays a living being through the activity of being there and in the context of
being with others, as well as lived experience and everyday ordinariness. Based on
these tenets, the meaning of nurses’ everyday existence, practising in a fully digital
hospital, was explored (Horrigan-Kelly et al. 2016). There is a paucity of research
regarding nurses’ experiences of practising in a fully digital hospital, and to date,
this is the first study of its kind.

Several themes emerged from the study: safety, time, teamwork, technology fail-
ures, patient responses and adapting. Participants of the study commented posi-
tively about technology in relation to safety. Nurses predominantly viewed the
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fully digital practice environment as a safety net, thereby supporting nurses and
providing them with safeguards in care delivery. Safety is at the core of nursing
practice. Nurses’ perception of a work environment with protections in place to
maximize safe care delivery is an essential component of maintaining and sustain-
ing professional practice and achieving consistently positive patient outcomes.

As noted earlier, one interesting interpretation involved a study participant’s
caution regarding the automation function of technology and the potential for
safety to be compromised. A potential safety concern was articulated in rela-

tion to data from the vital signs machine that is automatically transferred to the
electronic medical record. The experience of the study participant was that the
interpretation of the vital signs data might be bypassed by nurses “because it’s
just numbers on a screen” in its tabular format. Technology does not replace the
fundamental nursing process by which patients are assessed, assessment data are
interpreted and monitored and therapeutic interventions are implemented. We
reflect on how this acute observation highlights the interface and interconnection
between nursing clinical reasoning and technology. Our interpretation is that this
nurse perceives that the technology can provide time and technical efficiencies

in the collection and documentation of patient vital signs but does not replace
the kind of pathic knowledge nurses must constantly reflect upon to reframe
their cognitive picture of patients and generate a sense of something being wrong
(Errasti-Ibarrondo et al. 2019; van Manen 2007). For nurse leaders, reflexivity is
required to understand the real impact on nurses when implementing technol-
ogy. Although designed to save lives, technology may, in fact, overwhelm staff, for
example, with alarm fatigue (Jones 2014).

Participants of the study perceived technology as both time saving and time
consuming. The efficiency of delivering nursing care and ability to prioritize
patient care needs were regarded as time saving. Timely access to information,
enabled through technology, was experienced by nurses as contributing to effi-
cient and effective time management and leading to improved care delivery.
Nurses stated that the time-consuming aspect of technology was related to elec-
tronic documentation, which could “easily pile up.” Balancing the time spent
taking care of patients and documenting nursing actions was experienced as a
possible “struggle” by some study participants. The distribution of time spent
caring for patients versus time spent documenting care has long been a chal-
lenge for nurses in the paper world and continues to be acknowledged as such in
the electronic environment. As key nursing processes transition to the electronic
world (e.g., medication barcode scanning instead of signing medication admin-
istration records, independent double check of high-alert medications, electronic
documentation), nurse leaders should consider whether true opportunities for
efficiencies can be found. For example, implementation of the barcode medication
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scanning technology at HRH represented a safety net for nurses and patients (to
prevent errors), but it may also have represented an efficiency gained for nurses

as they no longer needed to sign off individual medications in a paper chart; the
scans are automatically populated into the electronic medical record with dates,
times and patient and nurse data.

Participants in the study stated that support and collaboration from peers and
management at HRH are widely available for problem solving technical issues
and that training is robust and ongoing. Teamwork, fostered by the shared goal
of overcoming encounters with technological difficulties, was a positive outcome
of nurses experiencing technology issues or problems in the fully digital practice
environment. From a change management perspective, this is a very encourag-
ing by-product, which highlights the organizational culture that is receptive to
change. We did not anticipate this positive outcome related to interprofessional
collaboration. Upon reflection, the culture at HRH demonstrates resiliency, which
allows for the continuous improvements that are essential in an environment
where evidence-based practice is valued and technology is fully integrated.

Nurses described “system glitches and planned downtimes” as the singular
hindrance of practising in a fully digital hospital. However, nurses said that
regardless of the disadvantage of experiencing technical glitches and scheduled
downtimes, the fully digital practice environment brought opportunities for
learning and enhanced resilience. Nurses also experienced the burden of need-
ing to remove themselves from direct nursing care to assist elderly patients with
customer services such as making a telephone call because “... the phones don’t
look like a phone; they look like a [television] remote [control].” What we can
draw from this observation is that nurses may need to be vigilant about assess-
ing how new technologies may impact patients as much as they impact staff.

As organizations transition to become increasingly digital and technologically
advanced, these reflections remind nurse leaders that in addition to nursing clini-
cal assessments, patient technology orientation must be incorporated into work-
flows. Nurse leaders must recognize that for technology to serve the purpose for
which it was intended, direct care nurses need the time and space to interact with
patients and families. That interaction needs to be built into the workflow process
for nurses. Technology is not a substitute for therapeutic communication and
patient education.

Nurses stated that the use of technology was appreciated by most patients and

represents to them the provision of safe care. The formation of stronger therapeu-
tic relationships with patients, as a result of the fully digital practice environment,
was also shared by one study participant. As expressed by the research participant,
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technological resources allow nurses to stay with patients in their room to answer
questions, thereby avoiding being sidetracked with other matters, as often occurs
when required to leave the room to obtain information in response to patient
questions (e.g., searching for a paper chart). The need to both assist patients with
the technology in their room and provide patient health information using the
inpatient room technology was described by nurses as fostering the potential for
nurses to have more time at the bedside.

Most of the research participants described adjusting to a fully digital practice
environment at HRH as swift, with limited negative impact. Everyday use and the
passage of time were considered the primary factors that permitted ease of technol-
ogy integration into nursing practice. One nurse stated that the level of comfort
achieved with using technology in the clinical environment makes it impossible

to consider employment in a hospital that is not fully digital. We can appreciate
that this reluctance to leave HRH may represent how deeply the digital environ-
ment and multiple technologies have become interwoven into nursing practice to
provide safe, high-quality care. We parallel this experience with the seamlessness of
smartphone technology in today’s world, which has made information so accessi-
ble that for some it is impossible to return to the world of printed encyclopaedias.

Opverall, the research participants reflected positively on ICTs in this technology-
enriched environment. With the identified themes of safety net, time, teamwork,
technology failures, patient responses and adapting as part of the nurses’ lived
experience, we continue to reflect on how these themes provide an insight into
nurses’ values and how we might use this information to further support nurs-
ing practice in the fully digital environment. The themes identified in this study
led us to believe that nurses view technology within the premise of nursing as an
art and a science. The science permits safe care delivery, and the art allows patient
responses to be acknowledged and incorporated into nursing workflows. Nurses
at HRH seem to have normalized the nursing process within the fully digital envi-
ronment. In fact, no study participant identified bypassing technology use in their
daily work, and some nurses perceived the inability to practise in a healthcare
environment where clinical practice is not completely electronically integrated.

We thought about how HRH introduces technology using a system of criteria
based on the strategic priorities of the hospital. At HRH, the highest safety and
quality are top priorities, and the introduction of enhanced or new technology is
based on meeting this criterion first. It appears to us that this approach must reso-
nate with nurses at HRH given the high value they place on safety, as identified in
this study.
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Limitations

A limitation of the study was that the participants’ ages were mainly between the
early twenties and the late thirties. To gain a full understanding of nurses’ experi-
ences in the digital hospital environment, further study is required with older
participants. Another potential limitation when using face-to-face interviews was
social desirability bias. Attempts were made to minimize this bias by having an
interviewer who was unfamiliar with the nursing staff and creating an environ-
ment that respected the respondents’ privacy.

Conclusion

The current study permitted examination of the lived experiences of nurses
practising in North America’s first fully digital hospital. Using tenets from
Heidegger’s hermeneutic phenomenological philosophy, the meaning of nurses’
everyday existence, practising in a fully digital hospital, was explored. Unveiling
the lived experiences of nurses practising in a fully digital clinical environment
can contribute to enhancements in training, education, knowledge and the prac-
tice of nursing as it relates to technical competency. Similar to previous studies,
nurses perceived technology positively because of improvements in accuracy,
patient safety, ease of access, communication and collaboration (Burns et al. 2018;
Rouleau et al. 2017). The current study found that nurses’ negative perception

of technology was in relation to glitches and scheduled downtimes. However,
nurses in the fully digital practice environment found opportunities for learning
and enhanced resilience. In opposition to the findings from Kiekkas et al. (2006),
whereby nurses reported that they sometimes felt that technology increased stress
and moved the focal point away from patients, the current study found that tech-
nology was experienced as fostering the potential for nurses to have more time

at the bedside with patients. An additional finding from the current study was
the perception of teamwork that was generated by overcoming encounters with
technological difficulties through the collaboration and support of peers and
management.
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