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The COVID-19-driven rapid adoption of digital technology required nurses to adapt their
approach to patient care while simultaneously learning to integrate these technologies into
their practice. The insights gained from this experience are essential for preparing the
nursing workforce for future public health emergencies.

Aim: To explore nurses‘ adoption of digital technologies during the COVID-19 pandemic and
their perceived impact on nursing practice in Australia, focusing on technology-supported
workforce preparedness for future public health emergencies.

Design: A cross-sectional survey design.

Methods: Nurses who worked in clinical settings during the COVID-19 lockdown period were
eligible to participate in this study. Participants (N =94) completed a 41-item online survey of
forced-choice responses, free-text open-ended questions, and a system usability rating. Data
were analysed using descriptive statistics and content analysis.

Results: Ninety-four respondents representing various fields of nursing reported on 102
distinct digital technologies. These technologies were categorized into online
communication (n=42; 41.2%), patient monitoring/data sharing (n=20; 19.6%), virtual
appointments (n=16; 15.7%), electronic medical records (n=15; 14.7%), mobile
applications (n=35; 4.9%), information systems (n=3; 2.9%), and e-prescribing (n=1;
0.9%). System usability varied across different types of technology. Barriers to successful
technology use included inadequate infrastructure, low staff and patient digital literacy, lack
of organizational support and training, particularly when redeployed, and clinician attitudes.
Conclusion: Although study participants demonstrated high agility and adaptability when
digital technologies were rapidly implemented, the data suggests a need for greater
organizational support and proactive preparation for similar public health emergencies. One
of the most critical lessons learned from the COVID-19 pandemic is that even though
digital technologies may need to be rapidly deployed to effectively support healthcare
delivery during public health emergencies, this deployment needs to be thoughtful. As
climate change increases the frequency and severity of such crises, investing in the digital
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preparedness of the nursing workforce emerges as a strategic imperative and as an essential
component to fostering workforce resilience and long-term sustainability.

Keywords: public health emergency preparedness; nursing; digital technologies; climate
change

Impact

The study highlights the importance of leveraging lessons learned from the rapid implementation
of digital technologies in healthcare during the COVID-19 pandemic to better prepare the
nursing workforce for increasingly digitized healthcare environments and future health crises.
This includes organizational responsibilities to thoughtfully design and implement digital
health technologies and investment in healthcare workforce preparedness and resilience
through strategic development of digital literacy, providing efficient infrastructure, and ensuring
ongoing professional development in nursing digital practice during emergencies.

Plain language summary

The study provides valuable insights into digital technology adoption by Australian nurses in the
early stages of COVID-19, contributing to global discussions on strategies needed to manage
rapid deployment of digital health technologies during public health emergencies whilst simul-
taneously equipping the nursing workforce with professional digital skills for future public health
emergencies through intentional preparedness.

Introduction

The 2024 State of Climate Report warns that the world is on course to miss the Paris Agreement’s
goal to limit global warming to 1.5 C and, therefore, face more climate-uncertain futures (Ripple
et al., 2024) characterized by increased frequency, duration and intensity of natural disasters and
spread of vector-borne diseases to new regions, amongst other threats (The Intergovernmental
Panel on Climate Change (IPCC), 2022). For example, Japanese encephalitis, previously
unseen in Victoria, Australia, was recently identified there, leading to fatalities (Liotta, 2022).
Such emergencies disrupt healthcare systems, requiring innovative strategies to ensure the con-
tinuity of safe, quality care, especially for vulnerable populations, alongside emergency care
demands and challenges already evident during the COVID-19 pandemic.

Public health emergencies also often necessitate the rapid adoption of digital technologies to
provide healthcare in new ways. For example, during COVID-19, healthcare shifted to digital
models of care to reduce in-person contact and limit transmission, requiring nurses to quickly
learn and adapt to these technologies while providing care under highly stressful conditions
(Abdolkhani et al., 2022; Dowding et al., 2023; Livesay et al., 2023; Morris et al., 2023). In
Australia, just before COVID-19, modern electronic medical records were being increasingly
implemented, dominating professional conversations about how best to educate the current
and future workforce (Lokmic-Tomkins et al., 2021, 2022, 2023). However, the COVID-19 pan-
demic accelerated the integration of technologies such as telehealth, remote patient monitoring,
virtual care, and e-prescribing, once considered part of a distant future, into immediate practice,
shaping national digital health priorities (Department of Health and Aged Care AG, 2023).
Within months of lockdowns, governance systems and structures were rapidly adjusted to
support these new models of care, often without established evaluation or a sustainable
implementation plan (Commonwealth of Australia, 2024). This left the Australian nursing work-
force needing to quickly adapt their practice to new working conditions, including how they
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engaged with patients (Livesay et al., 2023; Morris et al., 2023). Similar experiences were
reported in the United Kingdom (Dowding et al., 2023).

Public health emergencies also put immense stress on healthcare systems and their work-
force, often leading to burnout and psychological strain (Jarden et al., 2023). Despite the official
end of the pandemic in May 2023, burnout and workforce shortages have fuelled a trend of ‘quiet
resignations,” exacerbating pressures on healthcare systems (Galanis et al., 2023; Jarden et al.,
2023; World Health Organization, 2024). This exodus is partially driven by rapid shifts in the
healthcare landscape and advancements in digital health technology (Beaulieu et al., 2023).
This issue is further compounded by the lack of a national accreditation requirement for
digital health and health informatics training in pre-registration nursing programs (Lokmic-
Tomkins et al., 2022, 2024). Although several frameworks have been developed to improve
nurses’ digital competencies, their implementation and competency assessment remain optional,
posing challenges to nursing education providers in Australia (Lokmic-Tomkins et al., 2024).
The COVID-19 pandemic also widened the gap between the rapid growth in digital health tech-
nologies in clinical environments and the digital capabilities of Australia’s nursing workforce,
intensifying these challenges (Livesay et al., 2023; Morris et al., 2023).

One approach to addressing this crisis is to equip nurses with training that prepares them for
public health emergencies that integrates the effective use of digital technologies. When nurses
are trained to effectively integrate technology into their practice, they are more likely to feel con-
fident, supported and less overwhelmed when delivering patient care, which helps reduce
burnout and promotes well-being (Alshammari & Alenezi, 2023). To identify and develop strat-
egies and mechanisms that improve nursing workforce preparedness in digitally-driven clinical
environments for future public health emergencies, including the growing risks of global infec-
tious diseases and natural disasters linked to climate change (The Intergovernmental Panel on
Climate Change (IPCC), 2022), lessons from the COVID-19 pandemic can serve as a platform
for better future preparedness. This study explored the adoption of digital technologies by Aus-
tralian nurses during the COVID-19 pandemic and their perceived impact on nursing practice, to
identify issues that need to be addressed if we are to strengthen the nursing workforce’s prepa-
redness for future public health emergencies.

Study aim

To explore the adoption of digital technologies by Australian nurses during the COVID-19 pan-
demic and their perceived impact on nursing practice, to identify key issues for strengthening
workforce preparedness for future public health emergencies.

Objectives

Using an online, national cross-sectional survey, the study examined:

(a) the extent and nature of digital technology adoption among Australian nurses during the
COVID-19 pandemic

(b) nurses’ perceptions of how digital technologies impacted their clinical practice and pro-
fessional roles.

(c) barriers and enablers to effective use of digital technologies in nursing during a public
health crisis; and

(d) insights that inform strategies for improving digital preparedness in the nursing work-
force for future emergencies.
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Methods
Ethical consideration

Ethics was approved by Monash University HREC 35511 in accordance with The National State-
ment on Ethical Conduct in Human Research 2025.

Design and settings

A cross-sectional, national online survey. This was considered to be an appropriate and prag-
matic method to capture a timely snapshot of trends and associations in nurses’ adoption of
digital technologies during a period when all Australian states had experienced some form of
lockdown. This approach enabled broad, rapid, and cost-effective data collection across
diverse geographic and demographic groups, ensuring national relevance and generalizability
in a time-sensitive post-pandemic context (Evans & Mathur, 2005).

Recruitment

A call for participants and a link to the survey were disseminated across nursing professional net-
works in Australia using the snowballing technique (Johnson, 2005) and social media platforms
LinkedIn, Facebook and Twitter (now X). The study advertisement contained a QR code and a
direct link to participant information sheet, consent options and the study survey. Prior to pro-
ceeding to the survey questions, participants were required to indicate their consent to participate
by checking a consent checkbox. Participants had to be registered nurses with the Australian
Health Practitioner Regulation Agency (AHPRA), employed in healthcare services in Australia
during the COVID-19 pandemic, and be aged over 18 years. This criterion was established due to
the legal protection of the title ‘nurse’ in Australia (Nursing and Midwifery Board of Australia,
2024) and the necessity for participants to have used digital technologies for patient care during
the pandemic.

Survey design

The survey was adapted from Dowding et al. (2023) developed in the United Kingdom by a team
of nurses and academics and with the input of two patient and public involvement representa-
tives, using the non-adoption, abandonment, scale-up, spread, sustainability (NASSS) frame-
work as a guide (Greenhalgh et al., 2017). For its use in Australian settings, the survey was
reviewed by two clinical nurses and two nursing academics for suitability to the Australian
context. Survey adaptation was deemed necessary due to the Australian healthcare system
being distinct from the United Kingdom’s healthcare system with different frameworks regulat-
ing the nursing workforce scope of practice (Nursing and Midwifery Board of Australia, 2024).
Specifically, we adapted the type of care organization where nurses worked as this would be
different to UK and location of services to reflect classification of Australian territories and
states as per Australian Statistical Geography Standard (Statistics ABo).

The 41-item survey (Supplementary File 1) included questions on demographics, digital
technologies that had recently been adopted into the participants’ services (up to three), and
a final optional section on nurses’ broader attitudes to healthcare technology. Nurses were
also asked to rate up to three named digital technologies through a scoring matrix to inform
how useful this technology was in supporting patient care during the pandemic. The survey
comprised fixed-response and free-text questions, along with a rating of the technology’s



Contemporary Nurse 5

usability reported by the respondent using the System Usability Scale (SUS) (Bangor et al.,
2009; Digital.gov, 2024). Usability refers to the process of improving systems’ ease of use
and aligning them with the needs of the user. The SUS scale consists of 10 questions prompting
respondents to indicate their agreement level from ‘Strongly Agree’ to ‘Strongly Disagree’ and
is scored on a scale of 0 to 100, with higher scores denoting easier usability. Generally, a SUS
score exceeding 70 indicates good usability (Bangor et al., 2009). None of the questions were
compulsory to answer.

Data collection

The participants could complete the survey anonymously using Qualtrics XM, a web-based plat-
form that is securely accessed through a two-factor authentication log-in. Once respondents had
started the survey, they could revisit it for up to two weeks to complete it. Captcha was also acti-
vated to prevent Al-driven interference with survey data collection. No incentive was offered to
respondents. The survey was active for six weeks during January 2022 and February 2022, a
period that is approximately three months after the last lockdowns were ended in Australia
(October 2021) (Reserve Bank of Australia, n.d).

Data analysis

Responses to fixed-responses questions were analysed using descriptive statistics. The scale for the
SUS was converted into numerical values ranging from 1 for ‘Strongly Disagree’ to 5 for ‘Strongly
Agree’. SUS scores were calculated using the standardized method whereby SUS is determined by
the formula (X + Y) x 2.5 (Brooke, 1996). Here X represents the sum of scores for all odd-numbered
questions minus five and Y represents 25 minus the sum of scores for all even-numbered questions
(Brooke, 1996). The results were mapped to demonstrate a usability score of 0 to 100 whereby 0-25
was the worst imaginable, 26—38 was considered as ‘poor’, 39-52 was ‘satisfactory’, 53- 72 good,
73-85 excellent, and above 85 was the best imaginable (Bangor et al., 2009; Bloom et al., 2021).
GraphPad Prism 10 software was used to analyse all data. Prior to SUS calculation and based on
technology reported in raw data, technologies were grouped into the following categories: e-pre-
scribing, electronic medical records, information systems, mobile applications, online communi-
cation, patient monitoring and virtual appointments.

Where the answers to specific questions were missing, the data was coded as 999 to demarcate
missing data for exclusion from further analysis (Lokmic-Tomkins et al., 2022). At the time of this
study, the 2021/2022 Nursing and Midwifery Board Annual Summary reported that there were 356,
821 registered nurses and another 27, 885 dual-registered nurses and midwives in Australia
(Nursing and Midwifery Board of Australia, 2023) totalling 364,706 potential participants. Using
a sample size calculation with finite population correction where 95% confidence level and 5%
margin error were assumed, the ideal sample size for the national survey size was 384 participants.
Data provided in qualitative questions was content analysed (Lokmic-Tomkins et al., 2024) and
summarized in tables. Data was reported as per Strengthening The Reporting of Observational
Studies in Epidemiology (STROBE) checklist for cross-sectional studies (von Elm et al., 2008).

Results
Participant characteristics

During the six-week period, 108 responders opened the survey link, but 94 proceeded to com-
plete the survey either completely or partially. While the study was designed to achieve 95%
power to detect a high effect size, the final achieved power was 42.7% due to a smaller-than-
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Figure 1. Participant demographics. A. Location of employer location; VIC = Victoria, NSW =New
South Wales, ACT = Australian Capital Territory, SA =South Australia, QLD =Queensland. WA =
Western Australia, NT = Northern Territory, TAS = Tasmania; B. Participant professional role; RN = Regis-
tered Nurse, CNC = Clinical Nurse Consultant, CNS + Clinical Nurse Specialist. C. Type of care delivery
organization.

expected sample size (N=94). From the 94 participants, 47 (50%) were from the state of Vic-
toria, and 34 (36.2%) were from New South Wales (Figure 1(A)). In addition to registered
nurses (n=47, 50%), some participants identified as clinical nurse consultants (n =16, 17%),
clinical nurse specialists (n=11, 11.7%), or clinical nurse educators (n =10, 10.6%) (Figure
1(B)). The respondents represented many areas of nursing practice with most responders in peri-
operative/surgical nursing (n =12, 12.8%), nursing education (n =11, 11.7%), maternal and child
health (n=9, 9.6%), oncology care (n=9, 9.6%), medical nursing (n=7, 7.4%), neonatology/
paediatric health (n=7, 7.4%), intensive care unit (n=06, 6.4%), emergency department and
trauma (n =6, 6.4%) (Figure 1(C)).

Implementation of digital technology in clinical practice during COVID-19

When asked if their access to technology has changed as the COVID-19 pandemic started, 91
participants completed this question with 74 (81.3%) participants responding that their access
has changed, whereas 17 (18.7%) reported no change in access. The information on the intro-
duced technologies was provided by 86 (91.5%) participants, of which 46 (53.5%) provided
information on one type of technology, 23 (26.7%) provided information on two, and 17
(19.8%) provided information on three types of technologies. Collectively, participants described
102 technologies. These were grouped into seven categories: online communication (n=42;
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41.2%), patient monitoring (n=20; 19.6%), virtual appointments (n=16; 15.7%), electronic
medical records (n=15; 14.7%), information systems (n=13; 2.9%), mobile applications (n =
5; 4.9%), and e-prescribing (n=1; 0.98%).

The participants described this technology as possessing a variety of features (n =121), such
as supporting decision making (n =28, 23.1%), real-time communication with patients (n=21;
17.4%) and colleagues (n =22;18.2%), remote patient monitoring (n =20; 16.5%), sharing clini-
cal information between organizations (n = 15, 12.4%), medication management (10; 8.3%), and
allowing patients to enter their own data in their medical records (n=75; 4.1%). These digital
technologies were more likely to be standalone systems (z =32; 50%), and just over half were
introduced into the organization during the pandemic (n =34; 53.1%), whereas 26 technologies
(40.6%) were already in use. Integrated systems (n =26, 40.6%) were also introduced.

Most systems were either developed by a healthcare specialist software company (n=17;
31.5%) or provided by a vendor system (n = 11; 20.4%). Systems had several features, including
to support decision-making (n =25; 20.2%), support real-time consultation/communication with
patients (n=21; 16.9%), support real-time consultation/communication with colleagues (n =21,
16.9%), and enable remote monitoring of patients (n=19; 15.3%). The primary users of this
technology were nurses (n=59; 36.7%), followed by doctors (n=43; 26.7%), patients (n =27,
16.8%), and administrative staff (n=17, 10.6%) while limited technologies were introduced
to support carers (n = 14; 8.7%). Note that for these questions more than one answer was poss-
ible. A few systems enabled sharing of information between organizations (n=15; 12.1%),
managing medicines/prescriptions (n=10; 8.1%), or allowing patients to enter data into their
own records (n=75; 4%).

Training needs

When asked if they have received sufficient training in using digital technologies at an individual
level, 24 (44.4%) of 54 participants reported receiving sufficient training, 25 (46.3%) reporting
as somewhat sufficient, and 5 (9.3%) reporting that they did not receive sufficient training.
Similar results were seen when the participants (n=154) were asked if they thought if other
people received sufficient training, with 21 (38.9%) responding ‘yes’, whereas 25 (46.3%)
responded as ‘somewhat’. Interestingly, 42 (77.8%) participants reported that apart from training
needs, other factors impacted how nurses used technology, including a lack of standardized com-
petency in digital literacy amongst the nursing workforce (Table 1).

When asked if their organization had a dedicated team of nurses and/or other clinicians who
are responsible for the implementation of digital technologies/solutions for nursing practice, 47
out of 94 (50%) nurses responded that their organization had a dedicated team while 18 (19.1%)
did not have a dedicated team. Almost a third of participants (n =29, 30.9%) were not aware if
their organization had such a team. Most respondents (rz =30, 55.6%) thought that for most of the
time there is a member of staff or support service they can ask for help when they have a problem
with technology. Interestingly, the respondents differed little in their perceptions of whether this
technology gives them more work (n =24, 44.4%) or not (30, 55.6%). Whether the implemented
digital technology was evaluated or not was also not clear, with 18 (33.3%) stating yes, 20
(37.0%) stating no, and 16 (29.6%) unaware of such evaluations. This technology addressed
the needs of a diverse patient population most or some of the time (n =51, 94.4%), and most par-
ticipants were unaware of patients expressing concerns about the technology used in their care (n
=36, 66.7%). Although, a small proportion of participants (n =13, 24.1%) perceived otherwise.
Participants felt the technology enabled the continuity of patient care during the pandemic (n=
33, 61.1%) and thought they would continue to use the technology post-pandemic (n =47, 87%).
Additional participant considerations of digital technologies are highlighted in Table 2.
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Table 1. Summary of factors impacting the use of digital technology in clinical settings.

Digital technology Factors impacting use
Electronic medical Computer literacy
records Clinician attitudes (‘unwillingness to learn’)

Insufficient training and support
Connectivity issues — systems were ‘slow’
Software upgrades
Availability of devices
Portable computers could not be taken to COVID-19 patient rooms
Online communication Poor interoperability
Complex to navigate
Inadequate knowledge of software use
Insufficient training
Time constraints
Patient monitoring Patient digital literacy
Staff digital literacy
Staff attitudes
Loss of data due to connectivity issues
Interoperability issues with EMR
Virtual appointments Computer literacy/digital literacy
Challenges with internet connection for nurses and patients
Outdated hardware or lack of hardware
Privacy concerns due to lack of designated space to conduct virtual

appointments
Fear of change
Mobile applications Patients did not have a phone — requirement for tablet
E-prescribing Nothing reported
Information systems Computer literacy

Digital literacy

Digital technology usability

None of the systems had a SUS score above 70, which represents the industry standard for accep-
table usability (Bloom et al., 2021; Brooke, 1996) (Figure 2). The highest mean usability score
(68.4; SD 15.6) was seen for virtual appointment tools, whereas the lowest score (55.0; SD 20.8)
was seen for electronic medical records. There was significant variation in SUS scores within
technology type; for example, the lowest SUS score for electronic medical records was 12.5
(i.e. worst imaginable usability) through to 100 (i.e. the best usability).

From 40 participants who responded to the question on whether the pandemic highlighted
problems with frequent use of technology 26 (65%) thought that it did. Table 2 highlights
issues described with the use of described technologies. When participants were given options
to describe their concerns on the use of digital health systems in Australian healthcare, 39 quali-
tative comments described concerns around loss of critical thinking and reasoning, training and
support needs not being met particularly when deployed to another ward, lack of seamless com-
munication between the systems and clunkiness of using technology when using personal pro-
tective equipment or maintaining infection prevention (Table 3).

Discussion

Our study contributes to earlier findings that most healthcare settings in Australia were unpre-
pared for the rapid deployment of digital technologies during the COVID-19 public health
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Table 2. Participants’ perceptions of digital health adoption in healthcare settings.

N (%)
Issues surrounding digital technology use* 40 (100%)

Adequacy of resources (i.e. computers/laptops, hand held devices, Wi-Fi, stable internet connectivity) to
suit the workflow and needs of nurses workflow

Most of the time 16 (40%)
Some of the time 17 (42.5%)
Rarely 7 (17.5%)
General concerns related to the increased use of technology in the Australian healthcare system
Yes 17 (42.5%)
No 23 (57.5%)
Use of shortcuts or workarounds such as skipping data entry or ignoring alerts and reminders
Always 2 (5%)
Most of the time 5 (12.5%)
About half of the time 3 (7.5%)
Sometimes 22 (55%)
Never 8 (20%)
Suitability of most frequently used technologies to workplace
Detractor 12 (30%)
Neutral 24 (60%)
Promoter 4 (10%)
Benefits of technology in patient care outweighing the drawbacks
Strongly agree 13(32.5%)
Somewhat agree 18 (45%)
Neither agree nor disagree 7 (17.5%)
Somewhat disagree 1 (2.5%)
Strongly disagree 1 (2.5%)
Current attitude towards technologies
Extremely positive 15 (37.5%)
Somewhat positive 17 (42.5%)
Neither positive nor negative 5 (12.5%)
Somewhat negative 3 (7.5%)
Extremely negative 0 (0.0%)

*This part of survey was optional, with n=40 participants from initial 98 providing responses.

emergency (Abdolkhani et al., 2022; Livesay et al., 2023; Morris et al., 2023). While the work-
force adapted positively, the COVID-19 pandemic also widened gaps between the rapid growth
in digital health technologies in clinical environments and the digital capabilities of Australia’s
nursing workforce (Livesay et al., 2023; Morris et al., 2023), intensifying these challenges par-
ticularly when nurses were redeployed to wards with unfamiliar digital systems while also mana-
ging the pandemic-related strains.

The SUS scores, all below 70 in this study, suggests that users experienced significant usabil-
ity challenges with the systems deployed. However, while digital technology usability is a key
determinant of system adoption, user satisfaction and long-term engagement (Bangor et al.,
2009; Bloom et al., 2021), this is a multidimensional issue. SUS is developed to provides a stan-
dardized measure of usability from a general perspective and it may not capture context-specific
issues or system complexity, especially in specialized clinical settings (Melnick et al., 2021) and
does not reveal the root cause of usability issues. Hence the issue could be with technology itself,
whereby low usability may impede effective system utilization, reduce user trust and impact
clinical decision-making and workflow efficiency (Carayon & Hoonakker, 2019). However, it
can also be due to cultural acceptance at individual and organizational levels (Dowding et al.,
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Figure 2.  System usability score (SUS). The SUS is scored on a scale of 0—100, with higher scores denot-
ing easier usability. A usability score of 0-25 is considered as worst imaginable, 2638 is considered as
‘poor’, 39-52 is ‘satisfactory’, 53- 72 good, 72-85 is excellent while above 85 is the best imaginable.

2015). Examples of individual factors include experience of working with the system (pro-
fessional digital literacy) (Dowding et al., 2009), while organizational factors revolve around
investment in sufficient co-design and training needed for system implementation (Dowding
et al., 2015; Melnick et al., 2021).

To address the digital preparedness, study participants suggested that minimum digital lit-
eracy competencies should be mandatory for all nurses at an organizational level. These sugges-
tions align with findings by Morris et al. (2023) reporting that healthcare professionals, including
nurses, preferred a state-wide or national approach to improving digital literacy over leaving it to
individual healthcare services. To manage the strain of rapid implementation of digital health
technologies during pandemic, they recommended that ‘defining the minimum standard of
digital literacy for health professionals in organizations and support them to achieve this and
to ‘provide high frequency training’ in the ‘minimum standard of digital literacy’ to address
high workforce turnover and shortages (Morris et al., 2023).

Generational differences also emerged, with older nurses perceived to struggle more with
adapting to new technologies compared to younger nurses and receiving less support. Partici-
pants suggested that visible, tailored training in relevant digital literacy, designed to meet
diverse needs, continuous support systems, including help desks, peer mentoring, or the presence
of super-users could help nurses in navigating these challenges. While these strategies should be
standard practice (Samadbeik et al., 2020), our findings indicate they are not consistently
implemented. Other significant barriers to effectively utilizing digital technologies included
inadequate training, poor digital infrastructure, device shortages, and managing challenges
with multiple digital systems, including hybrid paper-digital models, which increased complex-
ity and workloads. Addressing these problems will be integral to enabling the Australian nursing
workforce being better prepared to respond to future public health emergencies in digitally
driven environments.

These challenges are also reflected in variations in system usability with scores highlighting
differing familiarity with technology, work environments, and support resources. Identifying
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Table 3. Nurses’ concerns on technology use.

Concerns surrounding digital
technology use*

Examples of quotes

Critical thinking and reasoning

Therapeutic engagement

Training needs not met

User-driven design

Preparedness for the future

Failure of technology and infrastructure

Technology meets the workflow needs

Reducing critical thinking, reducing quality if patient care and
documentation, getting between nurse and patient, altering
thought patterns and planning (for the worse). People try to
interpret machines not clinically assess patients. Nurses leave
machines to monitor and do not care.

Working in mental healthcare the relationship developed with a
person is part of the therapeutic engagement and essential for
recovery. Technology, in some instances, put a barrier in place
for developing a therapeutic rapport. However, for some people
it enables improved connection and openness.

Just that the need to train and support is not being met before the
implementation of these technologies in practice nor once up
and running.

We are not up to speed with services for education

Clinicians need to be involved with the technology that is needed
at the planning stages and not at implementation. We need to be
asked for feedback so this can lead to improvements. We need
new and targeted approaches to the technologies used in
secondary and primary care and we need universal records to
improve evidence-based care across the sectors.

The current technologies have not improved clinical
communications or handovers. We have not improved
comprehensive care with technologies

A lot of money was spent on equipment so that we could use it
during the pandemic, but not a lot of vision about continuing its
use moving forward.

Just that we don’t seem to have reliable wifi and available training
and support to be able to use it effectively.

When the connection was poor it meant consultations with clients
dropped out, very challenging when working with vulnerable
populations in times of stress

If the systems are not integrated it is very difficult to get
information from, multiple systems in use and formats of the
same program in different facilities, often connection issues or
problems with systems

The keyboards on the mobile computers frequently failed and very
difficult to use in full PPE. The screens too small to see through
easily with the visors. No remote telemetry in most add settings
despite the complexity of care delivery in the wards. Wifi
constantly dropping out and all work lost. Integration of
physiological obs via device rarely well integrated and manual
entries required

Missing data entry points e.g. ventilator settings could not be
documented in easily accessible location on EMR when
compared to ICU paper charts

When we were in home isolation and expected to have access to
the electronic medical record system — it was very hard and
complicated to access.

Constantly spending time online learning and updates, this limited
time for clients. Constant data corrections.

Electronic health record is clunky and awkward. Not user friendly
at all.

The cheap options are always the focus resulting in nurses having
to try to make non-integrated systems work together.

(Continued)
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Table 3. Continued.

Concerns surrounding digital
technology use* Examples of quotes

Mismatch between digital technology When connecting with a client for a telehealth appointment. If it
and community access doesn’t work, we have been told it’s a problem at the client’s
end, not our system.

Highlighted community Internet access issues
When the connection was poor it meant consultations with clients
dropped out, very challenging when working with vulnerable
populations in times of stress
Infection prevention Infection control of shared devices

factors influencing these scores can guide targeted improvements, improving system adoption
and satisfaction. Although best practice is to apply user-led implementation of streamlined,
adaptable technologies that support nursing workflows and strengthen workforce resilience
(Schoville & Faan, 2015), nurses reported not being consulted during the implementation of
new technologies, which were often not user-intuitive, nor involved in usability testing, or work-
flow evaluations. In some cases, available communication technologies were rendered unusable
due to poor internet connectivity and lack of interoperability. These issues are not new (Abdol-
khani et al., 2022; Brown et al., 2020) and it is concerning that they persist. Evidence clearly
indicates that the careful management of digital technology implementation helps avoid unin-
tended consequences such as increased workload, workflow inefficiencies, and cognitive
strain, factors that contribute to staff burnout and, ultimately, affect workforce retention
(Dykes & Chu, 2021; Holton et al., 2023; Livesay et al., 2023). Addressing these challenges
in preparation for future public health emergencies requires ongoing organizational readiness
and a thoughtful, structured approach to emergency change management, to mitigate the risks
associated with rapid deployment of digital technologies without adequate planning (Alotaibi
et al., 2025).

To address these issues, including low SUS scores, it is fundamental to involve nurses in the
design, testing, and evaluation of digital technologies to ensure they meet user needs (Dykes &
Chu, 2021). Additionally, regular feedback loops and continuous improvement post-deployment
should be prioritized to optimize technology integration in healthcare settings, particularly under
challenging conditions like those experienced during COVID-19. Challenges identified in this
study and others examining similar issues (Dowding et al., 2023; Livesay et al., 2023; Morris
et al., 2023) highlight the need for stronger organizational support to better equip nurses in
their workplaces. Such support needs to be delivered in the context of preparedness for future
public health emergencies starting with addressing ongoing gaps in digital literacy and computer
competencies. Yet, despite increasing digital integration in healthcare, essential informatics skills
for safe nursing practice remain suboptimal due to inadequate training at the pre-registration
training level (Dowding et al., 2023; Livesay et al., 2023; Lokmic-Tomkins et al., 2024;
Morris et al., 2023; Schwartz et al., 2020). We would further argue that without making high-
quality informatics education and training mandatory at the organizational level, particularly
given the lack of mandatory training in pre-registration nursing programs, strengthening
nursing readiness for similar crises in digitally-driven environments will remain problematic.
Investing in organizational efforts to support nurses in adopting digital technologies, especially
as public health emergencies are expected to increase with climate change’s impact on planetary
health, is essential.
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One approach is integrating health informatics and digital health competencies, as outlined by
the Technology Informatics Guiding Education Reform (TIGER) framework (Hiibner et al., 2018)
and the International Council of Nurses Disaster Nursing Competencies (International Council of
Nurses, 2019), envisioning every nurse as both an ‘e-nurse’ and a disaster nurse. This aligns with
the World Health Organization’s (WHO) operational framework for climate-resilient healthcare
systems, aimed at enhancing health systems’ capacity to protect and improve population health
amid climate instability (World Health Organization, 2023). The WHO defines a climate resilient
health system as: ‘one that is capable to anticipate, respond to, cope with, recover from and adapt to
climate-related shocks and stress, so as to bring sustained improvements in population health,
despite an unstable climate’ (World Health Organization, 2023, p. 4). One of the framework’s
building blocks, is the healthcare workforce, emphasizing ‘strengthening of technical and pro-
fessional capacity of health personnel, the organizational capacity of health systems, and their
institutional capacity to work with others.” (World Health Organization, 2023, p. 16). To
strengthen the digital capacity of the nursing workforce for future public health emergencies
and by deriving lessons from this and other global studies, the next step is to develop an inter-
national framework for a globally resilient, digitally enabled nursing workforce. This proposed
framework would differ from existing disaster nursing competencies, as its focus is on required
digital literacy to manage emerging digital technologies, including generative Al.

Limitations

The power achieved with an actual sample size of 94 participants is 42.7%. This means the study
had less than half the desired statistical power to detect the effect. The participants also self-
selected to complete the survey so volunteer bias may exist. Recall bias may also play a role as
the data collection occurred once the COVID-19 pandemic lockdowns eased off. However, as
most respondents were from Victoria, a state under the harshest and longest lockdown restrictions
for 262 days (Vally & Bennett, 2021), and New South Wales, in lockdown for approximately 107
days (BBC, 2021), the experiences reported are likely to reflect the raw reality of rapid implemen-
tation of digital technologies in early public health restrictions in response to COVID-19.

Conclusion

The rapid digitalization of healthcare due to COVID-19 has reshaped nursing practice, offering
benefits in efficiency, accessibility, and disease transmission control. However, given the
growing impact of climate change on healthcare systems, which extends beyond natural disasters
to create ongoing pressures, challenges identified in this study must be addressed to better
prepare the nursing workforce for future public health emergencies. Focus should be placed
on developing digital skills and supporting nurses’ well-being to ensure they can confidently
use emerging technologies under the pressures of public health emergencies. This can be
achieved by creating a digital preparedness framework that encompasses digital skills training
for patients, carers and nurses, responsible technology implementation, and prioritization of
both patient and nurse well-being. Investing in digital health integration, training, and support
is essential to ensure successful digital transformation, reduce workforce burnout, and enable
nurses to respond effectively and resiliently to future public health crises.

Disclosure statement
No potential conflict of interest was reported by the author(s).



14 Z. Lokmic-Tombkins et al.

Supplemental data

Supplemental data for this article can be accessed online at https://doi.org/10.1080/10376178.
2025.2519178.

ORCID

Zerina Lokmic-Tomkins ‘© http://orcid.org/0000-0003-0266-9536
Eddie Robinson @ http://orcid.org/0000-0001-8507-6124

Jen Bichel-Findlay ‘© http://orcid.org/0000-0002-3310-7993
Muhammad Faisal @ http://orcid.org/0000-0003-4885-4251
Dawn Dowding ‘© http://orcid.org/0000-0001-5672-8605

References

Abdolkhani, R., Petersen, S., Walter, R., Zhao, L., Butler-Henderson, K., & Livesay, K. (2022). The impact
of digital health transformation driven by COVID-19 on nursing practice: Systematic literature review.
JMIR Nursing, 5(1), e40348. https://doi.org/10.2196/40348

Alotaibi, N., Wilson, C. B., & Traynor, M. (2025). Enhancing digital readiness and capability in healthcare:
A systematic review of interventions, barriers, and facilitators. BMC Health Services Research, 25(1),
500. https://doi.org/10.1186/s12913-025-12663-3

Alshammari, M. H., & Alenezi, A. (2023). Nursing workforce competencies and job satisfaction: The role
of technology integration, self-efficacy, social support, and prior experience. Bmc Nursing, 22(1), 308.
https://doi.org/10.1186/s12912-023-01474-8

Bangor, A., Kortum, P., & Miller, J. (2009). Determining what individual SUS scores mean: Adding an
adjective rating scale. Journal of Usability Studies, 4(3), 114—123.

BBC. (2021). Covid Australia: Sydney celebrates end of 107-day lockdown. Secondary Covid Australia:
Sydney celebrates end of 107-day lockdown. https://www.bbc.com/news/world-australia-58866464.

Beaulieu, L., Seneviratne, C., & Nowell, L. (2023). Change fatigue in nursing: An integrative review.
Journal of Advanced Nursing, 79(2), 454—470. https://doi.org/10.1111/jan.15546

Bloom, B. M., Pott, J., Thomas, S., Gaunt, D. R., & Hughes, T. C. (2021). Usability of electronic health
record systems in UK EDs. Emergency Medicine Journal, 38(6), 410. https://doi.org/10.1136/
emermed-2020-210401

Brooke, J.. (1996). SUS—A quick and dirty usability scale. In: P. W. Jordan, B. Thomas, B. A. Weerdmeester,
& 1. L. McClelland (Eds.), Usability evaluation in Industry (pp. 189-194). Taylor & Francis.

Brown, J., Pope, N., Bosco, A. M., Mason, J., & Morgan, A. (2020). Issues affecting nurses’ capability to
use digital technology at work: An integrative review. Journal of Clinical Nursing, 29(15-16), 2801—
2819. https://doi.org/10.1111/jocn.15321

Carayon, P., & Hoonakker, P. (2019). Human factors and usability for health information technology: Old
and new challenges. Yearbook of Medical informatics, 28(1), 71-77. https://doi.org/10.1055/s-0039-
1677907

Commonwealth of Australia. (2024). COVID-19 response inquiry summary: Lessons for the next crisis.

Department of Health and Aged Care AG. (2023). The digital health blueprint and action plan 2023-2033.

Digital.gov. (2024). Usability. Secondary usability. https://digital.gov/topics/usability/.

Dowding, D. W., Marianne, T., & Garrido, T. (2015). Nurses’ use of an integrated electronic health record:
Results of a case site analysis. Informatics for Health and Social Care, 40(4), 345-361. https://doi.org/
10.3109/17538157.2014.948169

Dowding, D., Randell, R., Mitchell, N., Foster, R., Thompson, C., Lattimer, V., & Cullum, N. (2009).
Experience and nurses use of computerised decision support systems. Studies in Health Technology
and Informatics, 146, 506-510.

Dowding, D., Skyrme, S., Randell, R., Newbould, L., Faisal, M., & Hardiker, N. (2023). Researching
nurses’ use of digital technology during the COVID-19 pandemic. Nursing Standard, 38(7), 63—68.
https://doi.org/10.7748/ns.2023.e12013

Dykes, S., & Chu, C. H. (2021). Now more than ever, nurses need to be involved in technology design:
Lessons from the COVID-19 pandemic. Journal of Clinical Nursing, 30(7-8), e25—28. https://doi.
org/10.1111/jocn.15581


https://doi.org/10.1080/10376178.2025.2519178
https://doi.org/10.1080/10376178.2025.2519178
http://orcid.org/0000-0003-0266-9536
http://orcid.org/0000-0001-8507-6124
http://orcid.org/0000-0002-3310-7993
http://orcid.org/0000-0003-4885-4251
http://orcid.org/0000-0001-5672-8605
https://doi.org/10.2196/40348
https://doi.org/10.1186/s12913-025-12663-3
https://doi.org/10.1186/s12912-023-01474-8
https://www.bbc.com/news/world-australia-58866464
https://doi.org/10.1111/jan.15546
https://doi.org/10.1136/emermed-2020-210401
https://doi.org/10.1136/emermed-2020-210401
https://doi.org/10.1111/jocn.15321
https://doi.org/10.1055/s-0039-1677907
https://doi.org/10.1055/s-0039-1677907
https://digital.gov/topics/usability/
https://doi.org/10.3109/17538157.2014.948169
https://doi.org/10.3109/17538157.2014.948169
https://doi.org/10.7748/ns.2023.e12013
https://doi.org/10.1111/jocn.15581
https://doi.org/10.1111/jocn.15581

Contemporary Nurse 15

Evans, J. R., & Mathur, A. (2005). The value of online surveys. Internet Research, 15(2), 195-219. https://
doi.org/10.1108/10662240510590360

Galanis, P., Moisoglou, 1., Katsiroumpa, A., Vraka, ., Siskou, O., Konstantakopoulou, O., Meimeti, E.,
& Kaitelidou, D (2023). Increased job burnout and reduced job satisfaction for nurses compared to
other healthcare workers after the COVID-19 pandemic. Nursing Reports, 13(3), 1090—1100. https://
doi.org/10.3390/nursrep13030095

Greenhalgh, T., Wherton, J., Papoutsi, C., Lynch, J, Hughes, G., A’Court, C., Hinder, S., Fahy, N., Procter,
R., & Shaw, S. (2017). Beyond adoption: A new framework for theorizing and evaluating nonadoption,
abandonment, and challenges to the scale-up, spread, and sustainability of health and care technologies.
Journal of Medical Internet Research, 19(11), €367. https://doi.org/10.2196/jmir.8775

Holton, S., Rasmussen, B., Crowe, S., Trueman, M., Dabscheck, A., Booth, S., Hitch, D., Said, C. M.,
Haines, K. J.,& Wynter, K. (2023). Worsening psychological wellbeing of Australian hospital clinical
staff during three waves of the coronavirus (COVID-19) pandemic. Australian Health Review, 47(6),
641-651. https://doi.org/10.1071/AH23120

Hiibner, U., Shaw, T., Thye, J., Egbert, N., Marin, H. F., Chang, P., O’Connor, S., Day, K., Honey, M.,
Blake, R., Hovenga, E., Skiba, D., & Ball, M. J. (2018). Technology informatics guiding education
reform — TIGER. Methods of Information in Medicine, 57(S 01), e30—e42. https://doi.org/10.3414/
mel7-01-0155

The Intergovernmental Panel on Climate Change (IPCC). (2022 ). Climate change 2022: Impacts, adap-
tation and vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. Secondary Climate Change 2022: Impacts, Adaptation
and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change. https://www.ipcc.ch/report/ar6/wg2/.

International Council of Nurses. (2019). Core competencies in disaster nursing version 2.0.

Jarden, R. J., Scott, S., Rickard, N., Long, K., Burke, S., Morrison, M., Mills, L., Barker, E., Sharma, K., &
Twomey, B. (2023). Factors contributing to nurse resignation during COVID-19: A qualitative descrip-
tive study. Journal of Advanced Nursing, 79(7), 2484-2501. https://doi.org/10.1111/jan.15596

Johnson, T. P. (2005). Snowball sampling. Encyclopedia of biostatistics.

Liotta, M. (2022). Australia records fifth Japanese encephalitis death. Secondary Australia records fifth
Japanese encephalitis death https://www1.racgp.org.au/newsgp/clinical/japanese-encephalitis-ups-
australia-s-death-toll-t.

Livesay, K., Petersen, S., Walter, R., Zhao, L., Butler-Henderson, K., & Abdolkhani, R. (2023).
Sociotechnical challenges of digital health in nursing practice during the COVID-19 pandemic:
National study. JMIR Nursing, 6, e46819. https://doi.org/10.2196/46819

Lokmic-Tomkins, Z., Brar, S., Lin, N., Khor, M., Mathews, K., & Lawlor, K. (2021). Advancing nursing
informatics through clinical placements: Pilot study. Studies in Health Technology and Informatics,
284, 98—-102. https://doi.org/10.3233/shti210678

Lokmic-Tomkins, Z., Choo, D., Foley, P., Dix, S., Wong, P., & Brand, G. (2022). Pre-registration nursing stu-
dents’ perceptions of their baseline digital literacy and what it means for education: A prospective
COHORT survey study. Nurse Education Today, 111, 105308. https://doi.org/10.1016/j.nedt.2022.105308

Lokmic-Tomkins, Z., Gray, K., Cheshire, L., Parolini, A., Sharp, M., Tarrant, B., Hill, N., Rose, D.,
Webster, M., Virtue, D., Brignell, A., Waring, B., Broussard, F., Tsirgialos, A., & Meng Cham, K.
(2023). Integrating interprofessional electronic medical record teaching in preregistration healthcare
degrees: A case study. International Journal of Medical Informatics, 169, 104910. https://doi.org/10.
1016/j.ijmedinf.2022.104910

Lokmic-Tomkins, Z., Raghunathan, K., Almond, H., Booth, R. G., McBride, S. G., Tietze, M., Honey, M.,
Procter, P., Peddle, M., & McKenna, L. (2024). Perspectives on the implementation of health infor-
matics curricula frameworks. Contemporary Nurse, 60(2), 178-191. https://doi.org/10.1080/
10376178.2024.2343010

Melnick, E. R., West, C. P., Nath, B., Cipriano, P. F., Peterson, C., Satele, D. V., Shanafelt, T., & Dyrbye, L.
N. (2021). The association between perceived electronic health record usability and professional
burnout among US nurses. Journal of the American Medical Informatics Association, 28(8), 1632—
1641. https://doi.org/10.1093/jamia/ocab059

Morris, M. E., Brusco, N. K., Jones, J., Taylor, N. F., East, C. E., Semciw, A. L., Edvardsson, K., Thwaites,
C., Bourke, S. L., Raza Khan, U., Fowler-Davis, S., & Oldenburg, B. (2023). The widening gap
between the digital capability of the care workforce and technology-enabled healthcare delivery: A
nursing and allied health analysis. Healthcare (Basel, Switzerland), 11(7), 994. https://doi.org/10.
3390/healthcare11070994


https://doi.org/10.1108/10662240510590360
https://doi.org/10.1108/10662240510590360
https://doi.org/10.3390/nursrep13030095
https://doi.org/10.3390/nursrep13030095
https://doi.org/10.2196/jmir.8775
https://doi.org/10.1071/AH23120
https://doi.org/10.3414/me17-01-0155
https://doi.org/10.3414/me17-01-0155
https://www.ipcc.ch/report/ar6/wg2/
https://doi.org/10.1111/jan.15596
https://www1.racgp.org.au/newsgp/clinical/japanese-encephalitis-ups-australia-s-death-toll-t
https://www1.racgp.org.au/newsgp/clinical/japanese-encephalitis-ups-australia-s-death-toll-t
https://doi.org/10.2196/46819
https://doi.org/10.3233/shti210678
https://doi.org/10.1016/j.nedt.2022.105308
https://doi.org/10.1016/j.ijmedinf.2022.104910
https://doi.org/10.1016/j.ijmedinf.2022.104910
https://doi.org/10.1080/10376178.2024.2343010
https://doi.org/10.1080/10376178.2024.2343010
https://doi.org/10.1093/jamia/ocab059
https://doi.org/10.3390/healthcare11070994
https://doi.org/10.3390/healthcare11070994

16 Z. Lokmic-Tombkins et al.

Nursing and Midwifery Board of Australia. (2023). Nursing and midwifery in 2021/2022.

Nursing and Midwifery Board of Australia. (2024). Fact sheet: Scope of practice and capabilities of nurses.
Secondary Fact sheet: Scope of practice and capabilities of nurses. https://www.nursingmidwiferyboard.
gov.au/Codes-Guidelines-Statements/FAQ/Fact-sheet-scope-of-practice-and-capabilities-of-nurses.aspx.

Nursing and Midwifery Board of Australia. (2024). Fact sheet: The use of health practitioner protected titles.
Secondary Fact sheet: The use of health practitioner protected titles https://www.nursingmidwiferyboard.
gov.au/codes-guidelines-statements/faq/the-use-of-health-practitioner-protected-titles.aspx.

Reserve Bank of Australia. (n.d). The COVID-19 pandemic: 2020 to 2021.

Ripple, W. J., Wolf, C., Gregg, J. W., Rockstrdém, J., Mann, M. E., Oreskes, N., Lenton, T. M., Rahmstorf,
S., Newsome, T. M., Xu, C., Svenning, J.-C., Cardoso Pereira, C., Law, B. E., & Crowther, T. W.
(2024). The 2024 state of the climate report: Perilous times on planet Earth. BioScience, 74(12),
812-824. https://doi.org/10.1093/biosci/biac087

Samadbeik, M., Fatehi, F., Braunstein, M., Barry, B., Saremian, M., Kalhor, F., & Edirippulige, S. (2020).
Education and Training on Electronic Medical Records (EMRs) for health care professionals and stu-
dents: A scoping review. International Journal of Medical Informatics, 142, 104238. https://doi.org/10.
1016/j.ijmedinf.2020.104238

Schoville, R., & Faan, M. (2015). Guiding healthcare technology implementation: A new integrated tech-
nology implementation model. Computers, informatics, nursing: CIN, 33, 99-107. https://doi.org/10.
1097/CIN.0000000000000130

Schwartz, D. G., McGrath, S. P., Monsen, K. A., & Dixon, B. E. (2020). Current approaches and trends in
graduate public health informatics education in the United States: Four case studies from the field.
Online Journal of Public Health Informatics, 12(1), e7. https://doi.org/10.5210/0jphi.v12i1.10703

Statistics ABo. Australia and state/territory. Secondary Australia and State/Territory. https://www.abs.gov.
au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-
structure-and-greater-capital-city-statistical-areas/australia-and-stateterritory.

Vally, H., & Bennett, C. (2021). COVID in Victoria: 262 days in lockdown, 3 stunning successes and 4
avoidable failures. The Conversation. https://theconversation.com/covid-in-victoria-262-days-in-
lockdown-3-stunning-successes-and-4-avoidable-failures-172408.

von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Getzsche, P. C., & Vandenbroucke, J. P. (2008). The
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) statement:
Guidelines for reporting observational studies. Journal of Clinical Epidemiology, 61(4), 344-349.
https://doi.org/10.1016/].jclinepi.2007.11.008

World Health Organization. (2023). WHO operational framework for building climate-resilient health
systems. Secondary WHO operational framework for building climate-resilient health systems
https://www.who.int/publications/i/item/operational-framework-for-building-climate-resilient-health-
systems.

World Health Organization. (2024). Health workforce. Secondary Health workforce. https://www.who.int/
health-topics/health-workforce#tab=tab_1.


https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-Statements/FAQ/Fact-sheet-scope-of-practice-and-capabilities-of-nurses.aspx
https://www.nursingmidwiferyboard.gov.au/Codes-Guidelines-Statements/FAQ/Fact-sheet-scope-of-practice-and-capabilities-of-nurses.aspx
https://www.nursingmidwiferyboard.gov.au/codes-guidelines-statements/faq/the-use-of-health-practitioner-protected-titles.aspx
https://www.nursingmidwiferyboard.gov.au/codes-guidelines-statements/faq/the-use-of-health-practitioner-protected-titles.aspx
https://doi.org/10.1093/biosci/biae087
https://doi.org/10.1016/j.ijmedinf.2020.104238
https://doi.org/10.1016/j.ijmedinf.2020.104238
https://doi.org/10.1097/CIN.0000000000000130
https://doi.org/10.1097/CIN.0000000000000130
https://doi.org/10.5210/ojphi.v12i1.10703
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/australia-and-stateterritory
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/australia-and-stateterritory
https://www.abs.gov.au/statistics/standards/australian-statistical-geography-standard-asgs-edition-3/jul2021-jun2026/main-structure-and-greater-capital-city-statistical-areas/australia-and-stateterritory
https://theconversation.com/covid-in-victoria-262-days-in-lockdown-3-stunning-successes-and-4-avoidable-failures-172408
https://theconversation.com/covid-in-victoria-262-days-in-lockdown-3-stunning-successes-and-4-avoidable-failures-172408
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://www.who.int/publications/i/item/operational-framework-for-building-climate-resilient-health-systems
https://www.who.int/publications/i/item/operational-framework-for-building-climate-resilient-health-systems
https://www.who.int/health-topics/health-workforce#tab=tab_1
https://www.who.int/health-topics/health-workforce#tab=tab_1

	Abstract
	Impact
	Plain language summary
	Introduction
	Study aim
	Objectives

	Methods
	Ethical consideration
	Design and settings
	Recruitment
	Survey design
	Data collection
	Data analysis

	Results
	Participant characteristics
	Implementation of digital technology in clinical practice during COVID-19
	Training needs
	Digital technology usability

	Discussion
	Limitations

	Conclusion
	Disclosure statement
	Supplemental data
	ORCID
	References

