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EDITORIAL

WILEY

Artificial intelligence in health care: Implications for nurse

managers

The systemic effect of digitalisation, technological developments,
improved information processing infrastructures, and the use of data
is rapidly transforming health care systems internationally. An increas-
ing pace of development and adoption of artificial intelligence-based
technologies have raised expectations, discussions, and concerns.
These technologies offer great potential to support different stake-
holders in the health care setting; however, all direct and indirect
impacts of using these technologies are not always clear. Assessment
frameworks have been introduced for generating evidence for
decision-makers regarding, for example, health, economic, organisa-
tional, social, legal, and ethical implications of these technologies
based on a systematic evaluation targeted at safety, efficacy, quality,
appropriateness, cost-effectiveness, and efficiency aspects (World
Health Assembly, 2014). Research evidence is crucial for assessing
these technologies and their impact for appropriate adoption of
artificial intelligence in nursing and health care.

This special issue of the Journal of Nursing Management is
dedicated to artificial intelligence in nursing and health care and it
explores implications for nursing management. Artificial intelligence
may be defined as human-designed software (potentially also includ-
ing hardware) systems, which “act in the physical or digital dimension
by perceiving their environment through data acquisition, interpreting
the collected structured or unstructured data, reasoning on the
knowledge, or processing the information, derived from this data and
deciding the best action(s) to take to achieve the given goal”
(Al HLEG, 2019, p. 6). Several themes emerged from examining the
articles included in this special issue.

The first subset of studies mainly considered what artificial
intelligence-based technologies are relevant for nursing and explored
the ethical issues related to artificial intelligence and its applications.
Specifically, Chew and colleagues conducted a scoping review to
identify artificial intelligence-based technologies that can improve
nursing care. The results of 37 studies included in this review provide
a useful overview that suggests that these technologies help with the
following nursing tasks: documentation, formulating nursing diagnoses
and care plans, patient monitoring, and patient care prediction.
Further, Su and colleagues conducted a specific bibliometric analysis
to understand the impact of artificial intelligence-based technologies
on nursing management. The results provide a thorough overview of
the studies published on the topic. Finally, Zhu and colleagues
examined ethical issues related to a subset of artificial intelligence-

based technologies used in elderly care via a scoping review.

The results highlight several ethical issues when applying artificial
intelligence-based technologies in health care and provide helpful
guidance on the next steps needed to evaluate whether these
technologies are applied ethically.

The second subset of articles focused on understanding the role
of artificial intelligence in assessing and improving the quality of care.
Specifically, a meta-analysis by Chen and colleagues showed that arti-
ficial intelligence-based technologies can be used for improving health
care workers' compliance with hand hygiene protocols in four ways,
including automated training, electronic counting devices and remote
monitoring, real-time hand hygiene reminders and feedback, and auto-
mated monitoring. The results of this meta-analysis show that these
technologies effectively increase compliance and encourage nurse
managers’ adoption. A rapid review by Lobo and colleagues describes
the literature on technology-based interventions for caregivers of
patients suffering from a stroke. The study results show that
technology can be used to educate and support caregivers, minimising
uncertainty and ensuring a better quality of care for patients after
stroke. Zhou and colleagues implemented an e-handover system and
assessed its effect on paediatric nursing handover quality and
efficiency. Study results show that an e-handover system improved
nurse handover quality, optimised workflow, and increased work
efficiency. An additional study by Zeyu and colleagues showed that
an artificial intelligence-based video surveillance system used in a
nursing home could help nurses to spend less time on patients’ daily
assessments. In addition, research by von Gerich and colleagues
explored the opportunities of using artificial intelligence for semi-
automated evaluation of provided care through specific indicators
extracted from structured and unstructured information in electronic
health records. They concluded that electronic health records may
function as one source of information in tools that support the assess-
ment of the quality of care.

The third subset of articles regarded the use of artificial intelli-
gence for risk prediction. For example, Flaks-Manov and colleagues
explored the potential benefit of combining an automated 30-day
readmission prediction model with clinicians’ risk assessments. The
authors concluded that this combination improves risk identification
concerning readmission of elderly patients. Another example is a
study by Ladios-Martin and colleagues, who developed a model for
detecting individuals at risk of falls. The results inform the selection of
variables to input in such a model, and their evaluation showed that a

model including a fall prevention variable outperformed a model
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without it in detecting the risk of falls. The authors suggest that such
models may support clinical practice when embedded into electronic
health record systems.

The fourth subset of studies focused on the experiences and
beliefs of robotics in nursing. On the one hand, Ergin and colleagues
surveyed nurse managers’ opinions on artificial intelligence and robot
nurses in Turkey, where two thirds of respondents were familiar with
the concepts of artificial intelligence and robots. A similar number of
respondents stated that robot nurses would benefit the nursing
profession, while three-quarters voiced disbelief about robots
replacing nurses. On the other hand, Teng and colleagues described
how robots influenced nurses’ time pressure and turnover intention
and concluded that while robots in nursing may help reduce nurses’
workload, robots also require nurses’ resources to function properly.
Finally, the use of robots was also studied in the context of nursing
education, where Ropero-Padilla and colleagues explored the experi-
ences and perceptions of last-year students on the acceptability and
feasibility of using a chatbot for clinical decision-making and patient
safety issues. Although the findings gave direction for improvement
needs regarding the developed chatbot, they also supported the
acceptability and feasibility of adopting a chatbot in clinical decision-
making and patient safety education.

The final subset of articles focused on nurses’ experiences of
artificial intelligence-based applications. Here, a study by Li and
colleagues surveyed the association of a leader’s innovation expecta-
tion with a nurse's innovation behaviour, considering a mediating
effect of job control and creative self-efficacy. Based on the results,
the leader’s expectation was positively associated with the nurse’s
behaviour. Creative self-efficacy and job control mediated this
relationship. The authors concluded that the leader’s expectations
enhance the nurse’s self-efficacy and job control, contributing to
enthusiasm for innovation. Finally, in a qualitative study by Laukka
and colleagues, the future role of artificial intelligence in specialised
care was described as experienced by nurse leaders and digital service
developers. The findings were categorised under transformed work,
care and services, and organisations. The respondents thought that
the role artificial intelligence-based technologies in nursing would be
significant in the future, likely reinforcing rather than replacing
professionals or traditional care. Positive consequences for patients,
professionals, and leaders were expected to be seen.

Overall, the studies included in this special issue regard the rele-
vance, effectiveness, impact, and experiences related to artificial intel-
ligence in health care. Research findings show promising potential of
the technologies studied in supporting nursing and evaluating and
improving quality of care. As only one study included was a systematic
review and meta-analysis, it seems a higher level of evidence of the
effectiveness of these technologies in the clinical setting still seems to
be scarce. It is also important to acknowledge that the adoption of
artificial intelligence varies by setting and level of digital maturity
(Flott et al., 2016). In the acute care setting, for example, this is seen
through areas related to strategy, information technology capability,
interoperability, governance and management, patient-centeredness,

competence, and data analytics (Duncan et al., 2022).
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In addition to the characteristics and impact of the technology
itself and the competences needed to use it, artificial intelligence
implications need to be extended to the environment. The environ-
mental impact of health care is significant. The health care sector has,
for example, been estimated to cause 10% of annual greenhouse gas
emissions (Eckelman & Sherman, 2016). Action to reduce the environ-
mental impact of health care is urgently needed for environmental
sustainability, which may be defined as “a condition of balance,
resilience, and interconnectedness that allows human society to
satisfy its needs while neither exceeding the capacity of its supporting
ecosystems to continue to regenerate the services necessary to meet
those needs nor by our actions diminishing biological diversity”
(Morelli, 2011, p. 5). Although autonomous artificial intelligence has
the potential to reduce the environmental burden of health care
(Wolf et al., 2022), strong leadership is needed to guide technological
developments, building on a value-based approach with practical
relevance. Awareness and measures are needed to avoid a vicious
circle on health care pollution and its health impacts, which in turn
increase the need for more health care services that again cause
further pollution (Sapuan et al., 2022).

Safe and appropriate adoption of any technology in the health
care setting requires capabilities and competence. Nurses are key
actors in providing knowledge regarding the content and features of
relevant technologies that need to be prioritised based on the needs
of clinical practice. Successful and sustainable application of artificial
intelligence in health care requires nursing leadership and manage-
ment. The requirements regarding the level and depth of expertise
related to artificial intelligence in nursing and health care vary depend-
ing on role, responsibility, and setting. In general, digital literacy has
become a requirement for all nurses in everyday practice. Artificial
intelligence-based technologies are taking an increasing role in this
perspective. Structures are needed to ensure that all nurses under-
stand the opportunities, benefits, challenges, and threats related to
artificial intelligence in nursing and health care. This increases the
expectations for the inclusion of topics related to informatics and
artificial intelligence on all educational levels and in professional
development in nursing, from bedside clinical competence to leader-

ship and management.
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1 | BACKGROUND

Providing high-quality health services is key in managing cardiovascu-
lar diseases and improving patient outcomes (Thomas et al., 2018).
Despite the efforts in achieving a downward trend of disease preva-
lence in high-income countries (Amini et al., 2017), cardiovascular dis-
eases are still an important cause of mortality globally, causing over
38% of premature deaths in 2019 (WHO, 2021). Improving service
quality has been estimated to prevent up to 2.5 million of these
deaths annually (WHO, 2020a). Acquiring good quality is a continuous
cycle of planning, implementing and evaluating quality improvement
activities in all levels of a health care system (WHO, 2020b). On the
clinical level, systematic quality assessment of cardiac care using
iliness-specific quality metrics has the potential to improve care out-
comes, but to be effective, the results should be connected to
patient-related outcomes, such as patient experience or mortality
(Chatterjee & Joynt, 2014). The use of nursing-sensitive indicators
could provide a more holistic perspective, focusing on the assessment
of nursing care quality (Heslop et al., 2014). However, previous litera-
ture shows little evidence of the application of these indicators in the
assessment of cardiac care.

The use of nursing-sensitive indicators can help build a foundation
to quantify, measure and improve dynamic nursing care quality within
all domains of nursing (Afanef et al., 2021). In fact, systematic assess-
ment of quality based on nursing-sensitive indicators have shown to
improve the quality of nursing care (Elgseer et al., 2021). For example,
nurse-to-patient ratios in acute care have been proven to influence a
variety of patient outcomes, such as mortality, providing valuable infor-
mation when constructing optimal staffing models (Driscoll
et al,, 2018). In cardiac care, the use of indicators in monitoring the
quality of highly specialized procedures, such as cardiac catheterization,
has an impact on their quality and safety (Shen et al., 2021). However,
issues regarding the selection of appropriate indicators to use, report
and embed in clinical practice hinder their introduction in continuous
quality assessment and improvement initiatives (Burston et al., 2013). A
recent study indicated that barriers to quality improvement for nurse
managers included a lack of timely data presented in a usable and easy-
to-access manner (Alexander et al., 2022). Additionally, information
needs vary between different actors and settings in health care, such as
professionals, units and work shifts, creating a need for tailored and
dynamic information systems, which respond to different users’ indi-
vidual needs (Peltonen et al., 2019). From a nurse’s standpoint, provid-
ing requisite data entries for quality assessment generally increases
documentation time and results in a need to make duplicate entries to
differing documentation systems (Elgseer et al., 2021).

The potential of using electronic health records (EHRs) as a sec-
ondary data source for quality assessment has been recognized since
their introduction. From early on, concerns regarding the accurate
portrayal of the complexity of care and data requirements for compre-
hensive quality assessment as well as accuracy, comparability and
timeliness of extracted data have been presented (Roth et al., 2009).
These issues are as relevant today, as the use of single nursing-

sensitive indicators extracted from EHRs to assess nursing care quality
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is on the increase. One example is the automatic detection of medica-
tion errors by comparing medication prescribing and documentation
as extracted from EHRs (Kirkendal et al., 2020).

Research utilizing multiple nursing-sensitive indicators simulta-
neously to form a holistic picture of care quality in acute cardiac care
is lacking to our knowledge. In the intensive care setting, efforts to
use EHR data when manually extracting information on care quality
are showing encouraging results. A study by Seaman et al. (2017)
showed that combining structured and free text entries describing
selected quality outcome measures provided accurate information on
quality. The included measures were heavy sedation, use of physical
restraints, presence and intensity of pain, unplanned extubation and
pressure injuries. The used manual extraction tool in the study was
considered labour-intensive, and the use of free text notes prohibited
the use of automated extraction methods available to the researchers
(Seaman et al., 2017).

Compared with manual extraction methods, automated methods
to extract quality information from EHRs show advantages in data
integrity, reliability and accuracy (Brundin-Mather et al., 2018). Intro-
ducing artificial intelligence (Al), a range of intelligent technologies
present the best possible solutions in automated problem detection or
prediction to improve safe patient care (Sensmeier, 2017). Methods
utilizing Al have proven their applicability. Machine learning
approaches, for example, hold the potential to be used in identifying
inpatient fall risks from EHR’s and administrative data (Lindberg
et al., 2020). Natural language processing (NLP), in turn, has been
applied as a novel way to process and present information gathered
from free text EHR notes efficiently (Juhn & Liu, 2020; Koleck
et al,, 2019). All in all, the use of Al in nursing-relevant tasks is on the
rise, with over 50% of said technologies using EHRs as the data
source and approximately 10% of these technologies focusing on NLP
(von Gerich et al., 2022).

Previous research findings indicate that quality assessment initia-
tives could benefit from the rich data EHRs have to offer and the use
of carefully selected nursing-sensitive indicators. This study addresses
the gap of knowledge in using nursing-sensitive indicators in assessing
care quality in acute cardiac care units using EHRs as a data source.
The results support the application of NLP methods on free text nar-
ratives, which could have a potential impact on effective and auto-
mated real time care quality assessment. The aim of this study was to
examine the potential of using EHRs in assessing care quality through
selected nursing-sensitive indicators in acute cardiac care. The study
question was: What expressions indicating nursing care quality can be
identified and extracted from structured and free-text notes in
patients’ EHRs?

2 | METHODS
21 | Research design

This retrospective descriptive study was guided by the theory of
value-adding analysis described by Eakin and Gladstone (2020).
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Value-adding analysis is a form of qualitative research, in which con-
ventional qualitative analysis methods are complemented by a process
of analysis aiming to construct concepts on a more abstract level. The
analysis held four interrelated features: interpretation, contextualiza-
tion, “creative presence of the researcher” and critical inquiry. The
qualitative methods used included deductive and inductive (Elo &
Kyngas, 2008) as well as summative content analysis (Hsieh &
Shannon, 2005) aiming to describe and quantify the phenomena of
interest. Reporting was conducted according to the COREQ-checklist
for qualitative studies (Tong et al., 2007).

2.2 | Setting

The EHR data used in this study were collected from a cardiac centre
of one out of 21 hospital districts in Finland. This cardiac centre is part
of highly specialized medical care offered at public hospitals. The cen-
tre operates in a university hospital, performing acute care including
cardiac and lung surgeries and day surgeries, as well as outpatient
follow-ups. In 2021, the centre had 20,562 outpatient visits and a
total of 4963 in-hospital care episodes.

The EHR system used in the cardiac centre is a multi-professional
system developed for documenting all relevant perspectives related
to a patient’s clinical care, including, for example, nursing and physi-
cian notes, prescriptions and treatment charts, as well as laboratory
examinations and results from each service event, where the provider
has interacted with a patient for care or medical treatment. Following
the Finnish decree on patient records (298/2009) and the decree on
patient status and rights (758/1992), all necessary and comprehensive
information regarding the arrangement, planning, execution and moni-
toring of good patient care need to be documented in this EHR sys-
tem. This information includes preliminary information regarding the
patient’s health status, illnesses or injuries, observations made by the
caretakers, laboratory and imaging results as well as care measures to
restore or maintain the patient’s health or alleviate suffering. Entries
made in the EHRs must be clear and understandable, containing only
generally established concepts and abbreviations.

The documentation in the EHRs follows a title structure where
predefined classifications are complemented using narrative free
text. All health care professionals make entries to the system fol-
lowing codes and standards specific to their own professional
groups. For nurses, the system allows to document patient care sys-
tematically by phase of nursing process. Structured data elements,
such as nursing diagnosis, interventions, outcomes, intensity and dis-
charge summary, follow the Finnish Care Classification (FinCC) sys-
tem as presented by the Finnish institute for health and welfare
(Kinnunen et al., 2021).

The documentation entries by different health care professionals
form together an entity describing the patient’s health situation and
clinical pathway in a holistic and multi-professional way. Hence, when
evaluating patient care, all entries made in the EHR-system are essen-

tial when seeking for an understanding of the overall picture.
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2.3 | Participants

The data were collected from patients (n = 1852) admitted and trea-
ted at the acute cardiac care units of the cardiac centre during January
2020. The data collection point was selected to ensure the most
recent data but to avert the possible skewness caused by the global
outbreak of COVID-19. The data included all clinical care entries
made in the centre, such as free text nursing and physician notes as
well as structured clinical measurements, patient evaluations and labo-
ratory results from all units. Only operating room reports, intensive
care nursing narratives and radiology images from the cardiac centre
were excluded.

The sample consisted of the EHRs of 230 patients. To ensure as
wide, versatile and reliable picture as possible regarding patient care,
all available entries made in the EHR were included in this study. Only
including one source of the documentation, such as the nursing narra-
tives alone, would not provide a comprehensive picture of the care
provided, as the documentation in the EHR is done in a multi-
professional way with all different perspectives complementing each
other. The included records held 540 care episodes lasting from one
to 13 days. They contained 6867 notes, including but not limited to
nursing notes (n = 2673) and measurements (n = 2336), physician
notes (n = 527), diagnostic notes (n = 377) and laboratory results
(n = 347).

24 | Data collection

The data extraction from the EHR archives was performed by a com-
puter scientist. The data were randomly organized by patient text
files. Using a systematic random sampling method with a periodic
interval, every fifth text file was selected until no relevant new discov-
eries were made (Grove, 2017). The point of saturation was deter-
mined by following a deductive codebook approach (Kerr et al., 2010),
and saturation was reached after 180 patients. The saturation was
verified by continuing the analysis with an additional 60 patients’
records, and no new expressions were identified.

2.5 | Data analysis
The structure of the deductive analysis was operationalized by com-
bining selected and well-established nursing-sensitive indicators used
for assessing care quality suitable for the acute cardiac care unit envi-
ronment. These patient outcome indicators included the National
Database of Nursing Quality Indicators (Montalvo, 2007) and nursing-
sensitive indicators applied to the context of acute care (Heslop
et al., 2014) and served as a codebook to guide the deductive analysis
process.

Expressions related to nursing care quality, such as words and
word pairs, were extracted from the EHRs to a spreadsheet containing

a codebook presented as a structured categorization matrix. The
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expressions were collected and coded by one researcher, with the
results analysed and discussed together with another researcher dur-
ing and after the whole data analysis process. The expressions inside
the codebook categories were further divided into subcategories.
They were also quantified in attempts to contextualize the context as
well as to further examine the use of the expressions (Hsieh &
Shannon, 2005).

2.6 | Ethical considerations

This study utilized EHRs, which are classified as personal data. In
Finland, the use of health record data in scientific research is regu-
lated by Regulation (EU) 2016/679 of the European Parliament and of
the Council, the Data Protection Act (1050/2018) and the Finnish
decree on patient records (298/2009). The EHR data used in this
study were pseudonymized, and patients or hospital units could not
be identified from the results. The data were securely stored on, and
accessed through, the servers of the hospital district. The data were
managed following a confidentiality agreement.

This study followed The European Code of Conduct for Research
Integrity -guidelines (All European Academies, 2017). The study was a
part of Smart Health Care Management -project of the University of
Turku. The project held an ethical approval statement (9/2020) issued
by the University of Turku Ethics Committee for Human sciences
(Health Care Division). It was also granted an administrative approval
(J14/20) by the hospital district.

3 | RESULTS

The sample of patients consisted of 98 (43%) women and 132 (57%)
men born between 1923 and 1995, ages ranging from 25 to 97 years
(standard deviation 41 years). In total, 1676 expressions related to
care quality were extracted of which 1235 (73.7%) originated from
free text and 441 (26.3%) from structured notes.

The value-adding analysis was concretized as an interpretative
inductive analysis. The expressions were divided into two categories:
established expressions related to nursing care quality and unestablished
expressions related to nursing care quality. Established expressions pro-
vided straightforward information directly related to nursing care
quality that could be utilized as is or with minor adjustments in a tool
assessing care quality. Unestablished expressions, in turn, provided
information indirectly related to nursing care quality of which more
research is still needed before its application in care quality assess-
ment. Table 1 illustrates quantities of expressions related to nursing
care quality extracted from free text and structured notes.

Additionally, the value adding analysis resulted in dividing all
expressions extracted from the EHR’s into one of the following three
categories: positive descriptions, neutral descriptions and negative
descriptions of patient status related to nursing care quality. These cat-
egories described the informational value of the extracted expres-
sions, distinguishing between negative, neutral and positive care
quality values. Positive descriptions were expressions indicating the
absence of symptoms or adverse events as well as the occurrence or

increase of general wellbeing and satisfaction. Negative descriptions,

TABLE 1 Expressions related to nursing care quality extracted from free text and structured notes

Expressions related to nursing care quality FreeL Structured notes

n = 1676 (100%) Subcategory n (%) n (%)

Established expressions related to nursing care quality Experience of pain 458 (27.3) 204 (12.2)

n = 748 (44.6%) Adverse event 58 (3.5) 1 (0.1)
Patient satisfaction 27 (1.6) 0 (0.0)

Unestablished expressions related to nursing care quality Physical health 124 (7.4) 235 (14.0)

n =928 (55.4%) Perceived health 327 (19.5) 0 (0.0)
Psychosocial health 185 (11.0) (0.1)
Functional health 56 (3.3) 0 (0.0)

TABLE 2 Matrix of expressions related to nursing care quality and descriptions of patient status related to nursing care quality

Expressions related to nursing care quality

Descriptions of patient status related to nursing care quality, n (%)

n = 1676 (100%) Subcategory Positive Neutral Negative
Established expressions related to nursing care quality Experience of pain 403 (24.0) 13 (0.8) 246 (14.7)
n =748 (44.6%) Adverse event 8 (0.5) o (00 51 (3.0)
Patient satisfaction 15 (0.9) (0.2) 9 (0.5)
Unestablished expressions related to nursing care quality ~ Physical health 226 (13.5) 2 (0.1) 131 (7.8)
n =928 (55.4%) Perceived health 240 (14.3) 36 (2.1) 51 (3.0)
Psychosocial health 19 (1.2) 135 (8.1) 32 (1.9)
Functional health 40 (2.4) 1 (0.1) 15 (0.9)
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in turn, were expressions indicating increase or occurrence of adverse
events, patient deterioration, symptoms or dissatisfaction. Neutral
descriptions did not contain the aforementioned changes in patient’s
baseline condition or satisfaction. Table 2 presents the matrix of
expressions and descriptions of patient status related to nursing care
quality.

3.1 | Established expressions related to nursing
care quality

Established expressions related to nursing care quality described
experiences of pain, adverse events and patient satisfaction, as
described in Figure 1.

The subcategory describing patients’ experience of pain included
expressions extracted from free text (n = 458, 37.1% of all free text
entries) and structured notes (n =204, 46.3% of all structured
entries), being eminently the largest category identified with
662 (39.0% of all entries) different expressions. The expressions
described the existence, nature and change of experienced pain.
Expressions also contained information regarding the location of the
pain, such as headache, chest pains, stomach ache or sore throat. The
existence of pain was described negatively as experiencing (n = 129)
or positively as not experiencing (n = 219) pain in free text notes.
Neutral descriptions (n = 11) of existence indicated the patient having
the pain under control, but also contained diagnostic entries extracted
from the structured notes. The nature of pain included expressions
describing tenderness, soreness, location or radiance of pain, but also
the intensity of pain, indicated verbally and using pain rating metrics,
such as the Visual Analogue Scale. A total of 197 expressions describ-
ing the nature of the experience of pain were extracted from struc-
tured notes (44.6% of structured entries), containing numerical
information of pain during rest or motion. The expressions related to
a change in pain perception described an increase or persistence of

pain (n = 18), but also a decrease or discontinuation of pain (n = 27).

Experience of pain
(n=662)

Established expressions
related to nursing care

quality
(n=748)

Adverse event
(n=59)

L1

Patient satisfaction
(n=27)

FIGURE 1 Established expressions related to nursing care quality
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The subcategory regarding adverse events (n = 59, 4.0% of all)
was mainly described in free text (n = 58, 4.7% of free text entries).
Patient falls and fall related injuries described both the occurrence of
the fall and details regarding the injury. All these expressions were
extracted from free text notes (n = 54, 4.4% of free text entries).
Expressions describing the occurrence (n = 36) were negative verbs
indicating the patient falling or slipping during hospitalization. Patient
fall related injuries contained information on both the obtaining
(n = 11) but also the avoidance (n = 7) of bruises, dints, tears or unde-
fined injuries. Medication errors were among the smallest subcate-
gories with merely three expressions describing occurred errors in the
medication process extracted from free text notes. These expressions
were all negative, describing defects both in the administration and
the documentation of the medication process. Pressure injuries were
the smallest subcategory with two expressions describing tissue integ-
rity with one expression being extracted from structured and the
other from free text notes.

All expressions in the subcategory patient satisfaction (n = 27,
4.0% of all) were extracted from free text notes (2.2% of free text
entries). They were expressions as described by the nurse or as voiced
by the patient. They presented negative descriptions (n=9) of
patients being annoyed, frustrated, confused, resentful or agitated,
but also neutral expressions (n = 3) of being pro-treatment and posi-
tive descriptions (n = 15) of being generally pleased.

3.2 | Unestablished expressions related to nursing
care quality

Unestablished expressions related to the nursing care quality pre-
sented patients’ physical, perceived, functional and psychosocial
health, as described in Figure 2.

The subcategory regarding patients’ physical health (n = 359,
21.0% of all) contained expressions extracted both from structured
(n = 235, 53.3% of structured entries) and free text (n = 124, 10.0%

. _ "pain”, "headache", "no chest
Existence (n=359) pains”, "pain under control”

"sore", "local", "heavy", "not
Nature (n=257) H radlinting” y

Change (n=46) ‘getting \a/o"rse ", "the same", "pain

[is] gone", "pain eases" }
Fall and fall with injury
(n=54)
Medication error (n=3) H missing [fror'n t”he listy', "gotten }

"fell", "slipped"”, "tenderness",
"not traumatic"

inadvertently”, "error occurred”

Pressure ulcer (n=2) ‘pressure [on the] Achilles

tendons”

As observed by the nurse
(n=24)

"very frustrated", "satisfied",
"pleased", "agitated"

"annoyed", "feels ok"

As voiced by patient
(n=3)
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Physical health (n=359)

—[Signs of infection (n:325)]—[ 3%.‘(;!3’721;%,111750”7‘ever, fever }

Presence of infection
(n=34) "not septic", "UTI established"”

"unclear infection”, "pneumonic”,

—[ Well-being (n=285)

"feeling good", "decent", "worse",
"uncomfortable”

—[Perceived health (n=327)]—

—[ Coping (n=33)

"o

"tired", "in good condition", "weak'
"exhausted”

I

Unestablished
expressions related to

nursing care quality
(n=928)

Psychosocial health
(n=186)

Functional health (n=56)

FIGURE 2 Unestablished expressions related to nursing care quality

of free text entries) notes. Signs of infection were predominantly
extracted from structured notes (n =233, 52.8% of structured
entries). They contained information on a patient’s body temperature,
but also laboratory results on bacterial colonization of wounds, blood
and urine as well as C-reactive protein (CRP), a common indicator
used for detecting inflammation from blood. Expressions extracted
from free text notes also described elevations and decreases of CRP,
patient’s body temperature and fever. The presence of infection con-
tained expressions indicating the presence (n= 21) or absence
(n = 11) of an undefined infection, symptoms related to an infection,
wound infection, hospital acquired infection or sepsis. Neutral expres-
sions (n = 2) were diagnostic entries extracted from structured notes.
All expressions related to patients’ physical health were connected to
hospital acquired infections, but only one straight mention to an infec-
tions origin as hospital acquired was extracted, with the rest being
merely context related.

Expressions in the subcategory covering expressions describing
the patients’ perceived health (n =327, 20% of all) were all
extracted from free text notes (26.5% of all free text entries) of
which nearly 75% (n = 240) were positive descriptions. A patient’s
perceived health was related to his or her well-being, coping and
symptoms. Positive descriptions (n = 237) of well-being included
improvement in a patient’s condition and generally feeling well.
Neutral expressions (n = 30) described the patient feeling moderate
or normal. Expressions describing the patient feeling ill or getting
worse were perceived as negative (n = 18). Approximately 90%
(n=30) of the expressions describing coping were negative
descriptions of patient feeling out of strength, exhausted, tired or
weary. Symptoms, in turn, described mainly neutrally (n =5) with
the patient having no symptoms or positively (n=3) as the
decrease of symptoms.

The subcategory regarding the patients’ psychosocial health
(n =186, 11.0% of all) included expressions of a patient’s cognition,
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—[ Symptoms (n=9)

"o

"recovering", "clearly better",
"symptom free"

"o

Cognition (n=116) "appropriate”

"tearful”, "good mood", "chipper”,

Mood (n= 52) wcalm”

"scared", "nervous", "worried",

Feelings (n= 18) "happy [and] relieved”

"condition weakening", "general

General status (n=47) condition good", "not good™"

TITTTTTT

Ability to cope at home
(n=9)

)
)
"1
)
"confused", “clear", "orientated", }
)
)
)
)

"unable to cope”

mood and feelings extracted from free text notes (15.0% of all free
text entries) except for one structured entry. Cognition was generally
described with neutral expressions (n = 114) of the patient behaving
appropriately or being oriented to time and place. No positive expres-
sions describing a patient’s cognition were identified. Expressions
about mood included positive descriptions (n = 18) of the patient
being in a good mood and feeling high-spirited to negative descrip-
tions (n = 14) of the patient being tearful or seeming stressed, anx-
jous, or feeling low. An expression extracted from structured notes
presented a scored depression scale. Feelings were described as
mainly negative (n = 16), with the patient expressing agitation, fear,
sadness and worry.

The subcategory of expressions describing patients’ functional
health (n = 56, 3.0% of all) were related to a patient’s general status
and ability to cope at home. Expressions describing the general status
of patients were mainly perceived as good with positive descriptions
(n = 40). In contrast, all descriptions (n = 9) regarding patients’ abilities
to cope at home were negative. All expressions describing patients’
functional health originated from free text notes (4.5% of all free text

entries).

4 | DISCUSSION

The results present an overview of EHR-based information related to
nursing care quality from three differing standpoints that need to be
considered in the development and implementation of real-time infor-
mation systems for care quality assessment. These include (1) a divi-
sion between established and unestablished expressions, (2) a
presentation of extracted information through their informational
value and (3) an acknowledgement of the potential of establishing
expressions of different structure in EHRs (i.e., unstructured free text

and structured data).
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The first standpoint indicates the degree of readiness of nursing-
sensitive indicators to be used in care quality assessment. Previous
research presents ample evidence of the use of nursing-sensitive indi-
cators corresponding to the established expressions found in our
study, such as experiences of pain or prevalence of pressure injuries
(Seaman et al., 2017). These examples also include research focusing
on extracting information related to pain management, ranging from
risk identification to the evaluation of analgesic effect or pain preva-
lence (Nomura et al., 2021). In contrast, before their utilization in sys-
tems that help evaluate care quality, more research is needed on
unestablished expressions, which are more complicated to interpret.
Careful consideration is warranted on how to use these expressions in
the assessment care quality. An ample example is the sub-category
describing a patient’s physical health containing information on signs
and presence of infection. During manual data extraction, single
expressions were identified describing hospital acquired infections, a
widely accepted nursing quality indicator as presented by Montalvo
(2007). Instead of investigating single expressions related to infections
as indicating a hospital acquired infection, the timeline and the preva-
lence of the symptoms must be taken into consideration (Warner
et al., 2013). Assessing care quality is perhaps not merely about fol-
lowing single indicators, but more about merging several indicators
and examining trends or patterns.

These issues become even more relevant when considering the
transition from manual to automated extraction methods. In a study
by Ehrentraut et al. (2018), using machine learning methods, the
detection of hospital-acquired infections from structured and free text
EHR's showed promising results when comparing records from
patients diagnosed with a hospital-acquired infection to records from
undiagnosed patients. These results indicate the potential of text-
classification techniques in real-world applications, reducing the man-
ual data entry labour of health professionals (Ehrentraut et al., 2018.)

The second standpoint was the presentation of information
extracted through their informational value, as illustrated by the pre-
sentation of positive, neutral and negative expressions related to
nursing care quality. This approach was selected to highlight that
nursing care quality is not just the prevalence of absence of negative
adverse events. However, in addition to reflecting the nursing care
quality, the expressions also reflect the quality of nursing documenta-
tion. In a study investigating nurse prioritization leading to unfinished
care, documentation was rated among the middle-ranking tasks
(Palese et al., 2020), indicating that during an intense shift some inter-
ventions or observations face the danger of being left undocumented.
This can lead to issues regarding data accuracy, completeness, and
consistency as well as credibility and timeliness (Feder, 2018). When
using EHRs as a data source for real-time care quality assessment,
these deficiencies must be understood and taken into consideration
from the development phase to end user implementation and beyond.
Decision making based on information derived from EHRs requires
knowledge not only on the quality indicators used, but also on how
the information should be interpreted. Nurse managers’ competence
requirements should therefore not only address quality assessment

and improvement, but also comprehensive expertise on information
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management. In this study, efforts were made to meet the specific
information needs of nurse managers in cardiac care units. However,
information on care quality would benefit not only the day-to-day
management, but also management on other decision-making levels in
health care organizations, providing important bottom-up information
to support upper management as well. From a patient’s perspective,
care is a continuum of contacts with varying professionals in different
settings in the health care system. To form an overall picture, it would
be beneficial to acquire quality information from all points of the
patient’s care pathway (Hanefeld et al., 2017). Expanding future
research to explore the needs in other health care settings would ben-
efit both nursing management and patient care.

The importance of promoting guidelines for high quality nursing
documentation is evident. An ill-fitted documentation system may
result in inconsistent descriptions regarding patient care, disabling
holistic care quality assessment (Rossi et al., 2022). A focus on the
information technology competence of nurses and nurse leaders as
well as the development of user-driven systems is warranted. For
example, an interview study investigated nurses’' perceptions of the
effect that EHRs have on patient safety. The results indicated a rela-
tionship between EHR usability issues resulting from poor design or
user errors and the threat of quality decline. (Tubaishat, 2019.) Addi-
tionally, systems based solely on free text documentation entries have
been reported to have issues regarding missing information or chal-
lenges in locating relevant information, leading to increased risk of
missed nursing care (Longhini et al., 2020). It is well established that
the implementation of EHRs have increased the time spent on care
documentation; however, evidence suggests that after a suitable
learning period, work and information flow may start to show signs of
improvement (Baumann et al., 2018). This indicates that increasing
nurse competence and resources may improve the benefits of both
primary and secondary use of EHR data.

The third standpoint was the introduction of data structure by
establishing expressions extracted from structured and free text
notes. Nearly 75% of all expressions in this study were extracted from
free text notes. Structured notes offered no content for example of
key adverse events such as medication administration errors or
patient falls, nor did they contain relevant information regarding the
patients’ perceived, psychosocial or functional health. Additionally,
the results demonstrate a partial overlap in structured and free text
documentation, indicating a burden of multiple entries that increase
the professionals’ workload. Expressions regarding patients’ physical
health, for example, presented a multitude of overlaps in expressions
related to CRP levels, fever and body temperature with 257 structured
entries compared with 458 free text entries, whereas pain intensity
was frequently expressed both as numerical structured entries
(n = 204) as well as free text nurse evaluations and numerical patient
evaluations (n = 458). The study’s results were in line with previous
research stating that as a data source, free text notes offer invaluable
information related to nursing care quality not available in structured
notes (Seaman et al., 2017). Automated data extraction methods
would therefore highly benefit from the introduction of NLP to sup-
port the secondary use of EHR data.

85U8017 SUOWILIOD BAIER.D 8|qed![dde 8Ly Aq peusenob aJe seppie YO ‘88N Jo sa|ni 1oy Aiq1]8UlIUO 43I UO (SUORIPUOD-PUR-SWBI W00 A8 |IM AeJq 1 BUI|UO//:SANY) SUORIPUOD PuUe SWIe | 38U 88S " [,202/TT/#0] uo Ariqi]auliuo &I ‘Ariqi AIsBAIUN [BUI0D AQ ZOSET WU TTTT OT/I0P/W00 A3 1M ARe.d 1 |puluo//:Stny WOy pepeojumod ‘g ‘2202 ‘E82S9ET


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjonm.13802&mode=

VON GERICH et AL.

WILEYL*®

So far, NLP has been used to identify single nursing-sensitive indi-
cators such as patient falls from EHRs (Tohira et al., 2021), indicating
a possibility for a holistic care quality assessment of using multiple
nursing-sensitive indicators simultaneously, providing reliable and
real-time information to support nurse managers in quality evaluation
and improvement initiatives. However, reliable evidence on how these
tools function in practice warrants still more research (von Gerich
et al., 2022), stressing the importance of not only developing and test-
ing these tools, but also implementing and evaluating them in practice.
The results of our study indicate that developing an NLP algorithm for
care quality assessment could be used to identify information related
to a patient’s experience of pain, perceived health, psychosocial health
and physical health from EHRs. More research is still needed on how
to acquire comprehensive information on adverse events, patient sat-
isfaction or functional health. One question to be resolved is whether
the data gap could be narrowed merely by increasing nurse education
on documentation, or if additional data sources are needed to provide
this information.

The study’s limitations are related to the manual data extraction
method used in this study, as the expressions were extracted by only
one researcher. To increase reliability, the results were regularly
reviewed together with another researcher and their evaluation and
interpretation discussed. Other limitations include secondary use of
EHR’s as a data source, as the accuracy and quality of the data are
highly dependent on clinical evaluation as well as resources available

for documentation.

5 | CONCLUSIONS

EHRs are a potential data source for assessing care quality, but more
research is needed about interpreting and using this information in
quality improvement. Issues regarding quality of nursing documenta-
tion would benefit from guidelines that promote high-quality nursing
documentation and user-driven systems, but also from improving the
information technology competence of the nurses and nurse manage-
ment. Entries made in both structured and free text notes increase
the risk of double entries, with free text providing a more holistic view
on nursing care quality. Assessment care quality could benefit from
the introduction of NLP in free text notes. More research is still

needed to develop and test such tools in clinical practice.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Nurse managers have an essential role in assessing care quality and
quality improvement initiatives. The health system generates massive
amounts of data continuously, but the tools to effectively utilize this
big data for improved data access and interpretation to better support
nursing management are lacking. The development, implementation
and evaluation of advanced information systems based on user needs

would highly benefit knowledge-based management and support

RIGHTS LI L)

nursing management in quality assessment, by proxy benefiting
patient and staff outcomes. They could also provide valuable real time
information of the impact of transformational periods, such as the
implementation of new technologies, educational interventions and
clinical processes. Additionally, using analytical techniques to support
nursing tasks is proven to have an impact on the multifaceted and dif-
ficult problem of making nursing practise visible (Macieira
et al,, 2018). In addition to making nursing more visible and providing
information to advance the day-to-day operations management, sys-
tematic automated quality assessment methods could be beneficial to
long-term management as well, presenting information on quality vari-
ations over time and revealing trends on a larger scale. This informa-
tion may be used for benchmarking nursing care quality to monitor
performance when compared to others, which could help attract and

retain the workforce needed.
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Abstract

Aim: The article aims to outline a contrast between three priorities for nursing man-
agement proposed a decade ago and key features of the following 10 years of devel-
opments on artificial intelligence for health care and nursing management. This
analysis intends to contribute to update the international debate on bridging the
essence of health care and nursing management priorities and the focus of artificial
intelligence developers.

Background: Artificial intelligence research promises innovative approaches to sup-
porting nurses’ clinical decision-making and to conduct tasks not related to patient
interaction, including administrative activities and patient records. Yet, even though
there has been an increase in international research and development of artificial
intelligence applications for nursing care during the past 10 years, it is unclear to
what extent the priorities of nursing management have been embedded in the
devised artificial intelligence solutions.

Evaluation: Starting from three priorities for nursing management identified in 2011
in a special issue of the Journal Nursing Management, we went on to identify recent
evidence concerning 10 years of artificial intelligence applications developed to sup-
port health care management and nursing activities since then.

Key Issue: The article discusses to what extent priorities in health care and nursing
management may have to be revised while adopting artificial intelligence applications
or, alternatively, to what extent the direction of artificial intelligence developments
may need to be revised to contribute to long acknowledged priorities of nursing
management.

Conclusion: We have identified a conceptual gap between both sets of ideas and
provide a discussion on the need to bridge that gap, while admitting that there may
have been recent field developments still unreported in scientific literature.
Implications for Nursing Management: Artificial intelligence developers and health
care nursing managers need to be more engaged in coordinating the future develop-
ment of artificial intelligence applications with a renewed set of nursing management

priorities.

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium,

provided the original work is properly cited.
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1 | INTRODUCTION

Research on artificial intelligence promises innovative approaches to
supporting health care management, clinical decision-making and to
conduct tasks not related to patient interaction, including nursing
administrative activities and patient records. Yet, even though there
has been an increase in international research and development of
artificial intelligence applications for nursing care during the past
10 years, are these in tune with priorities identified for nursing
management? How do nursing management priorities identified in
2011 relate to artificial intelligence applications for nursing devel-
oped till 2021? Has there been some level of miscommunication
between artificial intelligence applications developers and nursing
managers?

In other words, to what extent priorities in nursing management
may have to be revised while adopting artificial intelligence or, alter-
natively, to what extent the direction of artificial intelligence devel-
opment may need to be revised to contribute to acknowledged
priorities of nursing management? Starting from the priorities for
nursing management identified in 2011 in a special issue of the
Journal Nursing Management (Parker & Hyrkas, 2011), we will go
on to identify the most recent evidence concerning the trends on
artificial intelligence applications focussing on nursing activities
(Seibert et al., 2021). The final section of the article discusses
identified gaps.

Additional evidence on nursing informatics (NI; Peltonen
et al, 2016; Topaz et al., 2016) has identified the point of view of
nursing specialists concerning what they consider and recommend
to be key research and development trends and topics, including
artificial intelligence, clinical decision support systems, big data
research and care coordination. This evidence, published in
between 2011 and 2021, corroborates the need to clarify the
central question raised: Is there a gap between artificial intelli-
gence applications development and priorities in  nursing
management?

The literature adopted for this article was identified adopting the
guidance of a modified ‘argumentative literature review’ methodology
as developed by McCullough et al. (2004) for evaluating topics while
examining literature selectively in order to support or refute an argu-
ment. The purpose of this approach to literature review is to develop
a body of literature that establishes a contrarian viewpoint. The
authors identified the focussed questions of interest and conducted a
literature search and review of pertinent articles on the topic of inter-
est, collating and assessing the arguments based themes used by the
relevant articles of interest and assessing the conclusions the authors
used in supporting their arguments as explored in this article’s subse-

quent sections.
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2 | NURSING MANAGEMENT PRIORITIES:
AS PROPOSED IN 2011

Even though nursing management priorities have not been postulated
in the format of a globally adopted protocol, for the purpose of updat-
ing the international debate, the article adopted the perspective of a
leading publication in the field as guidance for one such clarification.
Thus, the authors consider the perspective of the editors of the Jour-
nal of Nursing Management who, in 2011, posed the question, ‘where
do we want nursing to be?’ In a special issue of the Journal, the inter-
national debate proposed was set on discussing the priorities for nurs-
ing management development (Parker & Hyrkas, 2011).

Three central themes were identified. The staff related manage-
ment challenge of moving from satisfaction to retention, being one;
developing practice and quality of care, being a second, and financial
responsibility and sustainability, being a third. The three themes mir-
ror a number of various previously published perspectives from which
the authors proposed a set of key priorities, briefly clarified in the next
paragraphs.

On what concerns the nursing management priority of evolving
from satisfaction to retention, it stems from a general anticipation of
nursing shortages and its consequences of which were by then con-
sidered potentially very negative for patients and health systems. In
fact, in 2011, turnover rates of newly graduated RNs could be as high
as 50-60%, which raised cost-effectiveness issues considering the
heavy recruitment and orientation resources applied to tackle this
nursing management challenge and a worsening shortage of the nurs-
ing workforce. This problem has been identified for a long while
(Armstrong-Stassen & Cameron, 2003; Bergmann, 2006; Cohen, 1986)
and has been receiving ongoing confirmation since 2011 (Dotson
et al., 2013; Moreland et al., 2015; Polly et al., 2020).

Thus, some key management interventions to improve retention
have been urged since, including reassessments of newly recruited
nurses’ workload, hours of work, adequacy of orientation to improve
levels of organizational commitment, group cohesion and social sup-
port in hospital settings and time in contact with managers were also
Identified as key nursing management interventions aimed at enhanc-
ing nurses retention (Parker & Hyrkas, 2011). The relevance of these
recommendations has been demonstrated by several other authors
since then (Antunes, 2022; Magbity et al., 2020; Norbye &
Skaalvik, 2013).

On what concerns the nursing management priority of developing
practice and quality of care, these have included best practices and
evidence-based practice (EBP) frameworks, infrastructure to support
nursing research, staff familiarity to the available resources and pro-
tected time to provide guidance and direction for research efforts and

knowledge transfer activities. These central factors identified in 2011
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as fundamental required management improvements. Additionally,
clinical supervision associated with lowering stress, improving practice
development and the ethical issue of confidentiality in the context of
whistle blowing, was also put forward in the context of this nursing
management priority. Additionally, in 2011, it was also anticipated
that inter-cultural sensitivity and competencies would become rele-
vant due to globalization and related increasing mobility of nurses and
patients introducing different types of challenges to the nurse man-
agers, directors and educators, and requiring everyone to re-assess
traditional roles, values, beliefs and practices. Other authors have, in
the meantime, identified similar challenges (Antunes, 2022; Magbity
et al., 2020; Sungur et al., 2019).

On what refers to the nursing management priority of financial
responsibility and sustainability, the main challenges identified include
budgetary and management control. Also relevant to clarify this prior-
ity was the perception that budgetary control activities and role varied
across health care managers depending on their professional back-
ground/education and gender. This generated the assumption that
there should be specific educational requirements on economics for a
manager in a position that holds major financial responsibilities.
Hence, the concept of Accountable Carei was added. This being
defined as the process of assuming shared responsibility for the qual-
ity and cost of care provided to with a focus on health care value, that
is to say care that is effective, involves patients in decision making
and reduces delivery of care not needed. Other authors have, in the
meantime, contributed to update these challenges (Antunes, 2022;
Norbye & Skaalvik, 2013; O’Donnell et al., 2012; Townsend
et al., 2012).

In this manner, we put forward a fundamental question to be
tackled in our next section. In spite of all the evidence available, have
artificial intelligence applications considered these nursing manage-

ment challenges in their applied developments?

3 | ARTIFICIALINTELLIGENCE PRIORITIES
FOR NURSING MANAGEMENT: THE STATUS
IN 2021

In this section, we explore available recent evidence to understand
and discuss how artificial intelligence applications have been evolving
overall and to what extent we can corroborate that these have been
developed within the nursing management priorities identified in the
previous section.

Do artificial intelligence applications have room for improvement
on their understanding of nursing management priorities?

Although consensus on the potential of health technologies pow-
ered by artificial intelligence to enhance nursing practice has been
reported (Buchanan et al, 2020), a more recent study (Seibert
et al.,, 2021) has shed light upon the circumstantial shortcoming s in
application scenarios for artificial intelligence in nursing care settings.
These are identified in the literature during the period of 10 years
starting from 2011.
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The definition of artificial intelligence adopted in this article is
that it consists of algorithms that enable learning from data sets to
achieve intelligent, goal-oriented action. In other words, algorithms
that should be developed to serve the nursing management priorities.

Artificial intelligence developers are understood as the organiza-
tions (of both commercial or non-commercial nature) and related
teams of programmers developing artificial intelligence solutions made
available to health systems around the world.

First, it comes as a fact that in the published literature, hospitals
were the most prominent setting of artificial intelligence applications
in the previous 10 years of development, followed by independent liv-
ing at home. In contrast, fewer applications were identified for nursing
homes, home care and ambulatory long-term care.

In fact, the context of direct nursing care artificial intelligence is
reported in the literature to organize care processes and support care-
dependent people or family caregivers through tracking, monitoring or
classifying activities. Health-related data are additionally supported by
applications for care coordination including nurse rostering and sched-
uling. Detecting, classifying and preventing falls, as well as recogniz-
ing, classifying and reducing alarms, and predicting and classifying
pressure ulcers were further purposes of introducing artificial intelli-
gence to nursing care (Seibert et al., 2021).

However, to the probable surprise of nursing and health care
managers today, few studies have reported an emphasis of artificial
intelligence applications on clinical or organizational outcomes. This
apparent predicament is further aggravated by the fact that artificial
intelligence applications are short in data gathered outside laboratory
conditions. Also, the universally accepted classification of artificial
intelligence subfields relevant to health, which could act as a point in
favour of enhancing artificial intelligence in nursing practice, was
reported to be missing. These findings had already been exposed in
other previous recent studies (Buchanan et al., 2020; Kikuchi, 2020;
Wahl et al., 2018).

Hence, since 2011, Machine Learning (ML) algorithms were by far
the dominant development approach in detriment of expert or hybrid
systems with rule-based expert systems only adding to 11.6% of the
studies published since 2011 (Seibert et al., 2021).

It is also evident that artificial intelligence application develop-
ments for nursing have been focusing on image and signal processing
with tracking, monitoring of patients and consumables, especially in
the hospital context, and much less relevant to other settings of care
(i.e., primary care and home care), even though this approach contrib-
utes to organize and prioritize activities that can be applied to boost
the efficiency of nursing care procedures. In contrast, studies have
focused less often on the processing of human language (Natural
Language Processing or NLP) as also recently further explored
(Jacennik et al., 2022).

In addition to technical or computational requirements, further
requirements concerning the specific context of nursing care are
scarce and mainly tackle overarching topics, such as data privacy,
safety and acceptance. The same holds for Ethical, Legal and Societal

Issues (ELSIs), which, for instance, have not been reflected or
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discussed in the majority of studies using real-world scenarios (Seibert
et al.,, 2021).

Further to these predicaments, as demonstrated by the central
systematic review under scrutiny, the health, wellbeing and satisfac-
tion of the caregiver were addressed in a very small number of cases.
Published research in real-world settings has also not given any prom-
inent role to the support of care-dependent people and patient educa-
tion and no research conducted in a real-world setting focused on the
health of caregivers or nurses. Additionally to these findings, only a
few publications went beyond proof-of-concept studies or laboratory
experiments and applied artificial intelligence in real-world scenarios,
and even fewer studies have assessed the effects of artificial intelli-
gence on clinical and organizational outcomes (Seibert et al., 2021).
The particularly important issue is further corroborated by other stud-
ies that suggest that there are certain gaps in artificial intelligence
applications used in outcomes research across therapeutic areas and
further considerations will be needed before artificial intelligence
usage can be incorporated into health technology assessment
decision-making processes (Bélisle-Pipon et al., 2021).

Hence, other recent systematic and scoping reviews on the appli-
cation of artificial intelligence in nursing research (as well as in prac-
tice and emerging trends), covering original research published,
suggest that the focus has been on ML methods, such as deep learn-
ing, or on health technologies that incorporate artificial intelligence
approaches themselves, such as robots or clinical decision support
systems. Various application scenarios have been identified, including
clinical or organizational outcomes (especially patient falls), admission
decisions in emergency medicine, high-definition image recognition
and socially assistive robots or health care assistant chatbots. There
has been an increase in research and research needs discussion
highlighting possibilities for the future development of artificial intelli-
gence in nursing care. However, the importance of collaborative,
interdisciplinary research has been generally underscored
(Ampavathi & Vijaya Saradhi, 2022; Apell & Eriksson, 2021;
Jacennik, 2022).

4 | WHAT ARE THE GAPS?

In the previous sections, we have presented simplified sets of princi-
ples influencing two key areas of health systems development. On the
one hand, we clarified the key nursing management priorities to tackle
key health care management challenges as assumed in 2011 in an
internationally relevant scientific publication.

On the other hand, we have presented an overview of the focus
of artificial intelligence developers when it comes to emanating solu-
tions for nursing management. There seems to be a gap when we set
their prime concerns side by side.

In fact, as presented in Table 1, nursing management priorities
proposed in 2011 focussed on three key ideas. One, focussing on
human resources management, would be evolving from staff satisfac-
tion to retention through revising nurses’ workload, balancing hours

of work and adequacy of orientation from leaders, while enhancing
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TABLE 1 Contrasting nursing management priorities and artificial
intelligence applications prime concerns

Three nursing management Artificial intelligence applications
priorities in 2011 and some key  as developed between 2011 and
related activities 2021

o From staff satisfaction to ¢ Main health system focus:
retention: nurses’ workload, Hospitals and independent
hours of work and adequacy living at home
of orientation, group e Organizational managerial
cohesion and social support contributions: Patient tracking

o Developing practice and and monitoring, classification
quality of nursing care: of activity, care coordination
Evidence-based-practice, and communication
nursing research, resources, e Technological focus: Image
knowledge transfer, clinical and signal processing, machine
supervision and whistle learning systems
blowing, intercultural o Patient care contributions:
competencies; Patient fall detection, and

¢ Financial responsibility and predicting and classifying
sustainability: Budgetary and pressure ulcers
management control,
specific educational support
on economics; accountable
care; health care value;
accountable care:

group cohesion and social support. Another second priority was that
of developing the practice and quality of nursing care, through the
support and access to sources of evidence-based-practice (EBP), sup-
port advanced nursing research. Also, adapt research resources for
those purposes via more efficient knowledge transfer to improve clini-
cal supervision and whistle blowing, adding to these the improvement
of intercultural competencies to work with international patients and
international staff. Additionally, a third priority was the expectation of
the advancement of competencies on financial responsibility practiced
by nurses towards sustainability, by improving nurses’ capacities on
budgetary and management control while developing specific educa-
tional support on economics; accountable care; health care value and
accountable care.

To what extent can we argue that artificial intelligence applica-
tions have taken in consideration any of the nursing management pri-
orities proposed in 2011?

An answer to this question can be suggested from evidence pub-
lished in 2021. As presented in Table 1, we can now have an overview
of the main areas of development devised by artificial intelligence
developers.

On what concerns key contributions with a health system per-
spective, the focus has been on hospitals and independent living at
home. On what concerns managerial contributions of artificial intelli-
gence applications to health care organizations, evidence suggests a
focus on patient tracking and monitoring, classification of activity and
broad care coordination. The additional theme of technological devel-
opments brought about contributions on image and signal processing

and ML systems. When we consider contributions of artificial
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intelligence to patient care, evidence suggests a focus on patient fall
detection as well as predicting and classifying pressure ulcers (on a
rare emphasis on specific nursing care issues).

From this summary of evidence, put in contrast between 2011
and in 2021, we can therefore argue that we have identified a gap
between the proposed priorities for the improvement of nursing man-
agement and the actual developments of artificial intelligence applica-
tions positioned as solutions for health care.

In fact, following the evidence explored in the previous sections,
we can raise some questions for the international debate. Where are
the artificial intelligence applications to support the evolution from
staff satisfaction to staff retention? Namely, artificial intelligence solu-
tions that contribute to revising nurses’ workload, balance hours of
work aimed at enhancing group cohesion and social support.

Also, evidence from 2021 is not clear on how has artificial
intelligence contributed to developing the practice and quality of
nursing care, through the support and access to sources of
evidence-based-practice or more efficient knowledge transfer to
improve clinical supervision or even the improvement of intercul-
tural competencies.

Additionally, the same evidence is not clear on how have artificial
intelligence applications contributed to the advancement of compe-
tencies on financial budgetary and management control while devel-
oping specific educational support on economics; accountable care;
health care value and accountable care.

We do not deny the value and interest of artificial intelligence
applications for nursing care. And yet we have identified a set of gaps
that needs to be discussed internationally.

Further to the gaps for practice identified, a further critical gap
identified has also been clarified and it concerns research on the limi-
tations of the clinical storage systems, noise removal methods and
multi-disease prediction models (Ampavathi & Vijaya Saradhi, 2022).
As these are related to innovation system performance, gaps are pri-
marily restricted by the system weaknesses of limited resources and
insufficient communication from leading health care professionals
regarding their needs for improving health care using artificial intelli-
gence technology innovations. In other words, evidence suggests that
to improve innovation system performance, policy interventions
intended to increase available resources and to formulate common
vision and mission statements to improve health care with artificial
intelligence technology innovations must be encouraged. This sup-
ports our view of an existing gap between nursing management priori-
ties and artificial intelligence developers’ perspectives (Apell &
Eriksson, 2021). Other recent evidence on NI research has also identi-
fied the need to focus in key research topics including clinical decision
support systems, big data research for nursing management and
patient care coordination. The findings show that top research trends
have changed when compared to findings in 2015 and that NI
research is evolving rapidly. This puts pressure on NI education at all
levels, namely to continue and advance these topics in nursing educa-
tion curriculums and clinical practice and ensuring nurses are knowl-
edgeable about the technologies and their use (Peltonen et al., 2016;
Topaz et al., 2016).
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5 | IMPLICATIONS FOR NURSING
MANAGEMENT

The previous sections of this article sustain the clear conclusion that
there must be a more deliberate coordination between current nurs-
ing management priorities and the development and deployment of
artificial intelligence to address the defined priorities, as already pro-
posed in 2011. To address this issue in a clear and actionable manner,
we summarize in this section a set of actionable items for nursing
managers.

Overall, there seems to be have been an apparent distance
between the definition of nursing management priorities and the
development of artificial intelligence applications between 2011 and
2021. It is necessary, therefore, to focus the international debate on
bridging gaps between nursing management priorities and artificial
intelligence developers’ priorities. Nursing leaders must make addi-
tional efforts to integrate and lead artificial intelligence development
groups at health system level as well as at top organizational levels.
On what concerns the essential contents of artificial intelligence, one
key implication of our analysis is that a better understanding of quality
issues related to the specific activities of nursing care is required to be
adopted by artificial intelligence developers.

Another concern is the need to add a contribution of artificial
intelligence to nursing staff management. Moving from satisfaction to
retention in staff management is a priority of nursing management
since 2011.

An additional actionable item for nursing managers is to integrate
into artificial intelligence solutions functions for managing the quality
of care. Also, functions to support financial responsibility and sustain-
ability, being also to be expected.

A gap has been identified on what concerns the few applications
developed for nursing homes, home care and ambulatory long-term
care, as well as few relevant artificial intelligence solutions for other
settings of care beyond hospitals, namely: primary care and home care
as these contribute to organize and prioritize activities to boost the
efficiency of nursing care procedures.

One other implication for nursing management and an actionable
item for nursing managers is the development of artificial intelligence
solutions to support care-dependent people and patient education
programs.

There are three key additional challenges for nursing management
generated by our analysis, namely, pertaining to actionable items for
management. One is the need to improve nursing leadership compe-
tencies in the innovation process of developing artificial intelligence
solutions focussing on the real needs of nursing care. A second action-
able action for management is the need to improve the contribution
of artificial intelligence to health care quality monitoring in and
beyond hospitals in an integrated care perspective as widely advo-
cated by Health Technology Assessment guidelines. A third implica-
tions is that it has in a whole decade of developing solutions of
artificial intelligence applied to nursing management, the key perspec-
tives of health care quality management have not been fully inte-

grated into the solutions identified, and this should be a priority for
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nurse managers in the process of influencing the development of
artificial intelligence solutions. Hence, the challenge of adding artificial
intelligence into nursing education curricula and research agenda
remains as a crucial development (Moreira, 2022; Peltonen
etal, 2016).

Yet, a word of caution the above implications. There may be
recent field developments that are not yet available through published
scientific literature.

6 | CONCLUSIONS

Artificial Intelligence remains an exciting development in health care
management. As an innovative contribution for health systems devel-
opment, the process will need ongoing improvements in its implemen-
tation and change management practice. There should be more
deliberate coordination between nursing management priorities and
the development and deployment of artificial intelligence to address
those priorities. We have addressed this question in a clear and
actionable manner. However, how can these gaps be addressed realis-
tically? This is a key challenge for the coming years. Establishing oper-
ational commissions for nursing management and artificial intelligence
at international or national levels would be a fundamental expectation
resulting from the awareness of the gaps identified. These commis-
sions should integrate senior nursing managers leading the process of
influencing the setting of functions offered by artificial intelligence
solutions, rather than the process of simply adopting already existing
artificial intelligence functions to health care.

Interestingly, the recent report on ‘The Future of Nursing
2020-2030° (National Academies of Sciences, Engineering, and
Medicine, 2021), although focussing on the specific USA context,
does not put an emphasis on the role of nurses on health systems
innovations associated to health care research trends (Lloyd
Williams, 2022) or to artificial intelligence. It rather proposes the
investment in the goals of achieving health equity, removing barriers
to expand the scope of practice, establish better measurements of the
value of services provided by RNs, developing nurses’ ability to
address social determinants of health and the needs of the commu-
nity, including in response to public health emergencies and disasters.
It also recommends that research projects are used to demonstrate
the racial and ethnic diversity within the newer classes of nurses this
being presented as an important step towards achieving health equity.
Additional recommendations of this report include a managerial focus
on tackling poverty and other health inequities through simulation-
based education, and new guidelines for evidence-based quality indi-
cators for nursing education programs to support a broader under-
standing of quality nursing education. A summarized interpretation of
this report could be that it brings forth new nursing management pri-
orities set in 2021, which are likely to influence health systems and
policy-making around the world.

In this manner, we can propose a closing discussion point. Admit-
ting that during the past decade, artificial intelligence solutions seem

to have ignored key nursing management priorities as proposed in

RIGHTS LI L)

2011 (Parker & Hyrkas, 2011), to what extent the new priorities
proposed in the May 2021 report (National Academies of Sciences,
Engineering, and Medicine., 2021) and argeued by other authors
(Graili, et al., 2021; McGrow, 2019), will again be ignored by upcoming
artificial intelligence developments?
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1 | BACKGROUND

Sepsis is a complex time-dependent, life-threatening illness caused
by a dysregulated immune host response to infection (Singer
et al., 2016). Delays in the identification and treatment of sepsis dur-
ing its early stages can contribute significantly to adverse outcomes
until death, making it vital to achieving an early diagnosis (Angus &
Bindman, 2022). Worldwide there are an estimated 49 million cases
of sepsis each year, and a mortality rate ranging from 20% to 40%, as
sepsis remains the most frequent cause of in-hospital death and
emergency readmission in the United States (Rudd et al., 2020).

Several efforts have been made to improve the diagnosis of
sepsis, all based on the hypothesis that identifying sepsis at an earlier
stage will improve outcomes by reducing the time-to-antibiotics and
total costs of care (Agnello et al., 2020; Piva et al., 2021). These
attempts exclusively focused on hospital settings and mainly fell into
four categories: (i) guidelines to standardize the clinical pathway;
(i) diagnostic criteria to automatize sepsis surveillance; (iii) artificial
intelligence-based tools, such as machine-learning; and (iv) new
biomarker essays (Angus & Bindman, 2022).

Tuscany, a region located in central Italy with about 3.8 million
inhabitants, is characterized by an advanced regional health care sys-
tem at the frontline of innovation to fight sepsis. Since 2016, Tuscany
has integrated two approaches in hospital practice: (i) the new agreed
‘golden hour’ model aiming to harmonize the diagnostic workup and
early treatment strategies (Calci et al., 2018) and (ii) the use of diag-
nostic scores and indicators based on non-specific sepsis’ parameters
(Rhodes et al., 2017). Despite these valuable efforts, sepsis’ early diag-
nosis to be achieved before the patient meets established signs or
symptoms remains complex and uncertain. More than 15,000 cases of
sepsis are expected each year in Tuscany, with a 33% increase in hos-
pitalizations in more recent years (Toscana, 2019). However, data
derived from administrative databases are underestimated as the
actual incidence increases and may be accelerated by the COVID-19
virus, which can lead to sepsis and increase the risk for other infec-
tions causing sepsis (Zhou et al., 2020).

This study relies on the know-how gained by the Tuscany Region
in managing and treating sepsis and documents the current evolution
of sepsis’ early detection approaches through a clinical observational
study carried out at San Donato Hospital—the most significant health
unit of Arezzo located in Tuscany, Italy—since June 2019 to validate a
novel combined technology.

‘Monocyte Distribution Width’ is a new biomarker developed by
Beckman Coulter and recently validated in hospital practice of the
Emergency Department for the early diagnosis of sepsis, showing an
optimal sensitivity and specificity ranging from 0.645 to 0.920 and
from 0.604 to 0.929 (Agnello et al., 2020). Through whole blood with-
drawal, the new biomarker test allows measurements of the standard
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deviation of the mean monocytes volume based on morphological
changes in circulating monocytes. The predictive proficiency of the
biomarker can be used by a prototype version of a new machine-
learning-based sepsis detection algorithm (Islam et al., 2019), able to
alert nurses and doctors when a suspect of sepsis occurs and builds a
patient’s risk score simply by entering in a PC some medical measure-
ments (e.g., vital parameters and clinical observations).

Exploring multifactorial determinants of technology acceptance
by nurses and other professionals is strategic for management to sup-
port adoption within a health organization through tailored strategies
leading to organizational flexibility (Manetti et al., 2017, 2020). A qual-
itative research design was employed to generate rich information
allowing for an in-depth understanding of nurses’ and other profes-
sionals’ determinants, motivations, and emotional perceptions con-
cerning technology adoption and organizational change. Indeed,
qualitative techniques are appropriate in the early stages of research
when the need for collecting more information (e.g., participants’
observation) is particularly relevant. The aim of this qualitative study
was twofold: (i) redesign the sepsis clinical pathway at San Donato
Hospital to fit the organizational requirements of the new integrated
approach and (ii) assess organizational and human factors of nurses
and other relevant health workers to accelerate adoption into nursing

and interprofessional practice.

2 | METHODS

21 | Study design

According to the study’s descriptive aim, a qualitative research design
was performed using inductive content analysis that allowed the
authors to systematically organize data from a semi-structured inter-
view study in a structured way (Vaismoradi et al., 2013). Data were
reported here according to consolidated criteria for qualitative
research (Tong et al., 2007).

2.2 | Data collection

Preliminary data on the clinical pathway and hospital organization
were collected within a desk analysis to help the interview guide
design and facilitate interviews. The desk analysis was conducted but
not limited to sepsis’ regional regulations, clinical guidelines, hospital
data, and terminology. Subsequently, data were collected within a
semi-structured interview study between November 2020 and
December 2021. The interviews were undertaken by two researchers
(S. M. and M. C.) either in face-to-face or telematic mode (via Skype

or Teams) depending on the availability of the respondent and the
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COVID-19 restrictions at the time. One researcher worked as co-facil-
itator, ensuring that each interview was audio-recorded and observed
participants’ non-verbal behaviour utilizing a specific observation grid.
Before starting each interview, opening instructions were provided. A
multidisciplinary expert panel defined the interview guide, including
specific questions to guide the discussion (Table 1). The interviews
had an average duration of 50 min. Interviews were conducted until
saturation—defined as no new themes emerged—was reached. The
transcripts were returned to participants for comments and correc-

tions, and no interviews were repeated.

2.3 | Participant selection and setting

Senior nurses and other expert non-nursing professionals were
recruited at San Donato Hospital (Arezzo, Italy) alongside the clinical
study based on purposeful sampling (Morse & Field, 1995). We
employed the snowball technique (Naderifar et al., 2017) to enrol
nursing staff, nursing directors, nursing managers, and non-nursing
professionals across other teaching hospitals in Tuscany Region (Italy)
with deep know-how in managing and treating sepsis. Purposive sam-
pling was guided by the research aim to obtain the saturation of the
topics under study. An over-recruitment was performed to allow for
potential dropout. Participants were contacted via email and informed
about the study aims. If participants agreed to proceed with the
recruitment, they received further information and the interview pro-
tocol (Table 1). The participant sample consisted of 16 nurses (10 at
the target site and six across other hospitals), seven physicians (five at
the target site and two across other hospitals), and two laboratory
technicians, all recruited at the target site. Participants’ socio-

demographic characteristics are summarized in Table 2.

2.4 | Data analysis

Two researchers (S. M. and M. C.) debriefed immediately after each
interview to share their observations and facilitate the recording of
essential details; transcribed each interview verbatim; made notes
while reading; identified key sentences and words to freely generate
emergent themes; grouped, organized and abstracted themes; dis-
cussed data saturation considered the achievement of replication in
themes. Two researchers (A. D. B. and E. L.) independently read the
transcripts and defined codes and themes. The inductive content anal-
ysis was conducted with NVivo V.10.1.1 software (QSR International,
Melbourne, Victoria, Australia). Finally, the team of four researchers
discussed themes and sub-themes to define them more clearly and
reach a consensus. Three senior participants checked the agreed ver-
sion of themes and sub-themes, and their views were incorporated
into the final version (Table 3).

The desk analysis let the authors draft a preliminary version of
the current sepsis’ clinical pathway mapping at the target site. The
process-flow model was designed using the Business Process Map-
ping Notation, an engineering technique exploiting graphical symbols
to represent the flow of actions in a business-like logic. The initial
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version of the model was employed to facilitate interviews, and sub-
sequent versions, including pathway redesign, were created using
insights from interviews. The clinical pathway was mapped into three
hospital units: (i) Emergency Department; (ii) internal or post-
operatory medicine (e.g., geriatrics, infectious diseases, gynaecology,
and traumatology); and (iii) hospital laboratory medicine.

25 | Rigour

The criteria of credibility, transferability, dependability, and confirm-
ability ensure the trustworthiness of this qualitative study (Data S1)
(Polit & Tatano Beck, 2020).

2.6 | Ethical considerations

The study was approved by the Ethical Committee for Clinical
Experimentation of the Tuscany Region South-Est on the 20th of May
2019 (Approval Number 14911). It was conducted following the prin-
ciples of the Declaration of Helsinki (‘World Medical Association
Declaration of Helsinki,” 2013). The engagement of nurses and other
professionals was based on voluntary participation, and informed
consent was presented before the interview. Transcriptions were
stored in a server protected by a password and accessible only to the
team members. An alphanumeric code was given to each participant

to guarantee confidentiality.

3 | RESULTS

3.1 | Clinical pathway mapping
The current clinical pathway (Data S2) was redesigned, considering
changes to tasks and responsibilities, highlighted in red, that the intro-
duction of the new integrated approach required (Figures 1 and 2).
Combining the novel biomarker test into a novel predictive
machine-learning-based algorithm mainly changed the identification
process. The new biomarker test was performed at the end of the
observation task, between the vital sign acquisition and the investiga-
tion for inflammatory markers. Given the optimal diagnostic accuracy
for sepsis prediction, the biomarker test allowed to quickly target a
patient as suspected sepsis. At this point, a prototype version of the
smart predictive tool incorporated the biomarker values along with
other vital signs. The machine-learning algorithm outcomes were
interpreted and combined with clinical judgements by physicians—in
the first instance—and subsequently by nurses when a sort of stan-
dardization was reached. Changes to the process-flow diagram
involved only the case of patients characterized by non-specific and
non-severe symptomatology, that is, ‘patients with suspected sepsis
but unconfirmed infection’ according to the definition of the sepsis’
international guidelines (Evans et al, 2021), as the integrated
approach can improve only the identification phase (supplementary
material S3).
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TABLE 1 Theinterview guide

Semi-structured interview protocol

1. CLINICAL PATHWAY MAPPING
The first part of the interview protocol is addressed to health care professionals recruited at the target site.
a. Professional's general information
i Which department do you pertain in san Donato Hospital?
1. Emergency department
2. Internal medicine (i.e., infectious disease and geriatrics)
3. Hospital laboratory medicine
iil Which role do you have?
1. Nurse/nursing manager
2. Laboratory technician
3. Physician/clinical manager
iii. How many years of professional experience do you have?
b. Current organizational model
Please draw the current clinical pathway and answer to the following questions.
i Can you explain in detail the process of care delivery in your department from patient arrival in case of sepsis/suspected sepsis? Please
describe tasks, activities, and responsibilities.
ii. Who are the relevant professionals you interact with alongside the care delivery process?
iii. What are the main issues related to the identification and (early) treatment of sepsis?
iv. Which hospital departments you interact with the most alongside the care delivery process?
V. Please describe current clinical protocols for patient data exchange.
c. New organizational model
Please edit the current clinical pathway by drawing with a red pen the changes introduced by the new combined approach.
i. What are the changes induced by the new combined technologies into the current care delivery process?
2. USABILITY AND ACCEPTABILITY
The second part of the interview protocol is addressed to health care professionals recruited at both the target site and other hospitals in Tuscany region.
a. Professional's general information
This sub-section is addressed to health care professionals from other hospitals only.
i What hospital do you work in?
iil What department/clinical specialty do you pertain?
iii. What is your professional role?
iv. How many years of professional experience do you have?
b. Usability
Please assess the following aspects related to the combined technological approach by explaining your perceptions, feelings, and feedbacks.
i Perceived ease of use
iil Perceived usefulness
iii. Perceived experience

iv. Perceived performance

A Perceived safety

Vi. Need for the integration of other professional skills
vii. Barriers and facilitators of use

c. Acceptability
i Workload change
iil. Workload quality
iii. Satisfaction

iv. Potential benefits in terms of reduction of verse clinical outcomes

V. Potential benefits in terms of use of resources

Vi. Potential benefits in terms of organizational process optimization and risk/failure reduction

vii. Barriers and facilitators to adoption

d. Contacts
i. Can you give us the contact (i.e., email, telephone number) of other colleagues that are involved in the management and treatment of sepsis
patients?
3.2 | Dirivers to the adoption 3.2.1 | Organizational change
We identified three main emergent themes in the semi-structured Nurses were identified as the primary professional category affected
interviews: (1) organizational change, (2) human factors, and by the organizational change induced by the novel integrated
(3) emotional perceptions. Each theme contains several sub-themes approach and those who mainly required a speeding-up of a new
(Table 3). hospital organizational configuration. In terms of workload, nurses
RIGHTS 1 L)
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TABLE 2 Participants’ socio-demographic characteristics

Sample (N) Percentage (%)

Distribution by gender

Male 10 40%

Female 15 60%

Total 25 100%
Distribution by age

30-49 years 17 68%

50-62 years 518,76 20%

63-70 years 3 12%
Distribution by years of experience

10-19 years 17 68%

20-29 years 3 12%

30 years or more 5 20%

Distribution by hospital

Target site 17 68%

Other hospitals 8 32%
Distribution by professional role

Nurse managers/directors 6 24%

Nurse staff 10 40%

Physicians 7 28%

Lab technicians 2 8%

Distribution by hospital department

Management 3 12%
Emergency department 10 40%
Infectious disease 5 20%
Geriatrics 5 20%
Laboratory 2 8%

felt the novel biomarker test was a suitable tool that did not involve
additional activities since it was included in the routine task of a
standard blood count test planned in the current clinical pathway.
On the other hand, nurses were worried about the workload
increase due to the introduction and use of the predictive algorithm
and the training needs for practical use and interpretation of the
new instrument. The manual entry of several medical measurements
(e.g., vital parameters, clinical observations, family, and medical his-
tories) along with the biomarker value through a PC interface; the
need for training to interpret algorithm results; the potential need
for technical support during the use of the tool in case of malfunc-
tions were perceived as additional tasks to their consolidated activi-
ties and work routines. Moreover, nurses agreed with the proposal
of physicians to introduce the new technology in the middle of the
identification phase, conditioning its use on clinical judgement and
qualitative observation, as it was targeted at patient groups more
vulnerable to the current approach, that is, defined as ‘patients with
suspected sepsis but unconfirmed infection’ by Evans et al. (2021).
The number of the biomarker tests in the hospital can impact the

speed and timing of diagnosis, that is, the availability of a single
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diagnostic tool to be shared between multiple departments could
slow down the whole process in the identification phase. Hence,
the suitability to define specific and shared procedures for managing
and using the available biomarker tests was highlighted during

nurses’ interviews.

3.2.2 | Human factors

Nurses highlighted the rapidity of the test biomarker execution and
the algorithm time processing, and the need to refine the develop-
ment of the smart prototype (e.g., PC interface). As further develop-
ment orientation, nurses stressed the opportunity to avoid the step of
manual entry of data by co-designing a next-generation tool that
automatically incorporated data from different hospital sources, such
as electronic health records and monitoring devices acquiring vital
signs. Moreover, a future development was perceived as implement-
ing the biomarker to make it portable.

The resource use was highly dependent on the context where the
analysis was conducted. The sepsis analyser resulted efficient in hos-
pitals with a large team of trained health care professionals and labo-
ratory technicians that can immediately perform the test. Although it
remains a tool that can provide a great information source concerning
early diagnosis, the results provided by the new integrated approach,
on the other hand, can lead to a bias for health professionals who
could rely all the decision-making on the algorithm outcome, forget-
ting the importance of clinical judgement integration, which remains

fundamental.

3.2.3 | Emotional perceptions

The adoption of the novel integrated approach significantly influ-
enced nurses’ routine work. Nurses agreed that a new biomarker
parameter with a good predictive power, which can potentially be
incorporated into the predictive algorithm along with other vital-sign
data, could better support the decision-making process and speed
up the patient treatment through the early administration of antibi-
otics. The increase of the biomarker value was perceived as key to
helping physicians and, consequently, nurses in early diagnosis and
prospective evaluations even before the symptoms of sepsis are
fully clear, particularly in the case of ‘patients with non-specific and
non-severe symptomatology’ (Evans et al., 2021). The set of actions
to perform the new biomarker test was maintained the same; how-
ever, there was an increasing trend of requests to perform standard
blood count tests to assess the biomarker values for a suspected
sepsis patient. This slight change in the process, which mainly
affected laboratory technicians (Data S4), meant a significant
improvement in professional satisfaction in the long term. Despite
the workload increase due to data insert and interpretation of the
machine-learning-based algorithm, nurses sought to promote adop-
tion, which in a long time could lead to an improvement in their sat-

isfaction and comfort/mental wellbeing.
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FIGURE 1 Process flow of emergency department and internal and surgical departments. In grey, the activities and tasks performed by
nurses; in red, the activities introduced by the new technology combined (MDW analyser and ML algorithm).

4 | DISCUSSION

This study aimed to redesign the current sepsis’ clinical pathway after
introducing a novel combined approach for early diagnosis. Further-
more, we investigated human and emotional drivers of adopting a
novel machine-learning algorithm that is predictive of sepsis
and incorporates Monocyte Distribution Width, a novel biomarker
recently validated in hospital practice. The study benefited from the
observational clinical study started in June 2019 at San Donato
Hospital (Arezzo, Italy) and is still ongoing. In this sense, our study
shed new light on multidimensional factors that may positively or
negatively influence the adoption process and the specific needs of
the complex interprofessional hospital ecosystem.

The emergent themes highlighted concern in particular aspects of
organizational change, human factors, and nurses’ emotional
perceptions.

Regarding organizational change, the inclusion of the biomarker
test in clinical practice does not seem to modify nursing routinary
tasks, as the blood sample can be taken from the patient as part of a
standard count blood test, which is a usual activity both for confirmed

and suspected sepsis. Moreover, nurses expressed confidence that

RIGHTSE LI MN iy

the machine-learning tool will benefit them in the medium to long
term and the awareness of the need for interprofessional skills inte-
gration. However, in the short time, they perceived an increase in
their daily work related to the machine-learning component due to
manual entry of different parameters, the need for training, the poten-
tial need for technical support, and the need to interface with physi-
cians and other colleagues to be sure they are interpreting the
algorithm score correctly. At the same time, some nurses perceived
the priority of investment in infrastructure and specific projects to
realize data integration rather than in machine-learning development.
Some of them support the idea of defining a new role for nurses dedi-
cated to Information Technology (Zadvinskis et al., 2018).

Laboratory technicians perceived an increase in their workload
activity for the need to retest the blood sample. This aspect did not
represent a constraint in other hospital settings, where the biomarker
analyser is the primary machine to perform standard blood count
tests.

Physicians were very interested in technology adoption both in
terms of work simplification, thanks to the introduction of a new
tool to reduce discretion, and better patient care, especially com-

pared with the increased tendency to incur legal issues. At the same
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FIGURE 2 Process flow of hospital laboratory medicine. In grey, the activities and tasks performed by nurses; in red, the activities introduced

by the new technology combined (MDW analyser and ML algorithm).

time, consistent with recent literature, an important theme emerging
by physicians was the need to centralize sepsis diagnosis in hospital
practice to guarantee a high standard of equity and quality of care
and reduce unwarranted variabilities across hospitals through the
use of new technologies and highly skilled professionals (Evans
et al.,, 2021). Physicians used the new combined technology during
the COVID-19 pandemic to identify sepsis early in hospitalized
patients. This facilitated the subsequent widespread use of this
technology by (Ognibene
et al,, 2020).

The need for organizational change was considered one of the

Emergency Department nurses

most critical barriers that could be mitigated by reconfiguring the ser-
vice and the professionals involved to create the conditions to exploit
all the advantages of the new technology. For example, one of the
solutions proposed by the stakeholders, useful to optimize the time
related to the execution of the test and the tracking of the instrument,
was to provide the availability of a portable diagnostic device at the
bedside of the patient, which would allow accurate identification of
the pathology in a short time and a substantial reduction in the time

to antibiotics.
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The other two main emergent themes are human factors and
nurses’ emotional perceptions. In particular, some nursing staff inter-
viewed reported the risk of relying more on the algorithm results than
on professionals’ competencies and experiences. Indeed, the diffusion
of machine-learning systems in clinical and nursing practice leads to
questioning of new ethical and legal issues. Physicians and nurses are
the principal responsible for patient care outcomes; if technology is
necessary and helpful support, it does not replace professionals’ skills
and judgement. Systems and technologies that assist in clinical prac-
tice are added to, not replacements for, the health care professionals’
knowledge and skills (Evans et al., 2021; Fowler, 2015). One of the
critical concerns of artificial intelligence practitioners today is manag-
ing bias. Every health care professional who uses new technologies or
helps build them has a responsibility to ask about the data used to
train the system and how the system results are checked for bias
(Robert, 2019). Another bias to consider is the transparency of the
algorithm. Adopting a new artificial intelligence system requires that
operators understand how the machine-learning processes the results.
Health care professionals need to understand and trust the artificial

intelligence’s recommendations and how the computer makes its
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decision. For this reason, an important question to ask the manage-
ment when implementing new technologies is how the results will be
monitored to judge the accuracy of recommended decisions. New
ethical stances help artificial intelligence teams solve bias issues by
making specific statements about the fairness, accountability, and
transparency of data used in building machine-learning systems
(Robert, 2019).

A series of final recommendations by exploiting the study results
were drawn for the Italian national health system and public institu-
tions to facilitate the adoption of the novel combined technology in
hospital practice.

Firstly, while current regional and national guidelines tried to
reduce inter-hospital variation in sepsis treatment, at the same time,
they over-generalized the complexity around sepsis without ad-hoc
treatment procedures. For this reason, the novel combined approach
may become a driver for a more automatized, personalized, and
patient-centred way of organizing sepsis management and treatment,
where the new biomarker test would be a key parameter for defining
and stratifying patient risk. The novel combined technology could help
identify unestablished signs or symptoms that can reliably predict sep-
sis by combining the biomarker values with other clinical parameters
collected from different sources into a trusted machine-learning algo-
rithm (Islam et al., 2019).

Secondly, the management of change following the introduc-
tion of the novel approach in clinical practice should support
doctors and nurses through different strategies, including training
programs, the availability of expert professionals during the imple-
mentation of the diagnostic algorithm and the possibility of report-
ing critical issues for improvement relating to clinical,
organizational, ethical, and legal aspects, during and after the adop-
tion phase.

Thirdly, the new combined technology adoption is related to the
proper dissemination to the public and society, including public
awareness campaigns. Commissioners and policymakers need to be
aware of the complexity of sepsis management and the scaling-up to
promote a redesign of the whole system and overcome other poten-
tial barriers, such as privacy and security issues and technical prob-
lems, such as data formatting and network architecture. Finally, strong
collaboration and cooperation between all actors involved in the
adoption process are vital in achieving prospective diagnosis and early

treatment.

5 | LIMITATIONS

This study presents several limitations to be considered, mainly
related to the exploited qualitative methodology. The sample of
respondents was not randomized but based on a convenience sample
and collected on a voluntary basis, incurring the risk of introducing a
recruitment bias. A snowball technique was used for enlisting respon-
dents. It may have generated a positivist trend, as the most prone
stakeholders to change and innovation may be the most interested in

being recruited.

RIGHTS L

6 | CONCLUSIONS

This study investigated multifactorial drivers of different professional
groups that are crucial to facilitating technology adoption in hospital
practice. Studies that combine clinical pathway mapping and qualitative
analysis can be a great tool to support disruptive technology innovation.
The novel business-oriented solution, based on machine-learning for
sepsis early detection, requires interprofessional integration, new pro-
fessional roles, infrastructure improvement, data integration, and new
ethical/legal rules to guarantee transparency to be effectively imple-
mented. Lessons learned from this study suggest the need to involve
nurses in the early stages of the design of new machine-learning tech-
nologies and the importance of training nurses on sepsis management

through the support of disruptive technological innovation.

7 | IMPLICATIONS FOR NURSING
MANAGEMENT

The insights of the study may be relevant for nursing and hospital
management.

Firstly, predicting sepsis using machine learning could significantly
improve patient safety, quality of care, and clinical performance indi-
cators, guiding nurses and physicians to actively monitor and take pre-
ventive actions to improve the patients’ condition. The adoption of
the combined technology for early detection of sepsis may save
health care resources and increase the desired sensitivity or specific-
ity, resulting in a decreased number of false alarms and with a positive
impact on all the dimensions of quality improvement, that is, appropri-
ateness, effectiveness, efficiency, accessibility, timeliness and safety
(Islam et al., 2019; Wu et al., 2021),

Secondly, the use of machine learning in the daily practice of
nurses enhances their role in the early identification of sepsis and pro-
vides visibility and professional satisfaction, preventing health profes-
sionals’ unhappiness, frustration and anxiety (Gongcalves et al., 2020).

Thirdly, nurse managers are called upon to encourage continuous
training for their staff about sepsis management and implementing a
standardized protocol, bundle, and guidelines into clinical practice
(Kleinpell, 2017).

Finally, key factors that positively influence the adoption of new
machine-learning tools are represented by peer influence and stake-
holder involvement from the early stages. The user experience helps
ensure convergence between the needs of health care professionals,
also related to the organizational context, and the possibilities offered
by the new technologies, thus promoting their adoption in profes-
sional practice. The involvement of nurses and other health care pro-
fessionals in the early development stages of a new machine-learning
system design allows the sharing of scientific knowledge, theoretical
skills and experiences that guide the development of the new project
in a patient-centred way.

Nurses are increasingly called upon to participate in such ethical
assessments concerning artificial intelligence projects applied to clini-

cal practice to ensure the best possible care for each patient. Nursing
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experience, knowledge, and skills increasingly require learning new
ways of thinking about information processing. If artificial intelligence
technologies can increasingly support nurses, they will never be
replaced by them (OMS, 2019).
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Abstract

Aim: The aim of this review is to examine the effectiveness of artificial intelligence in
predicting multimorbid diabetes-related complications.

Background: In diabetic patients, several complications are often present, which have
a significant impact on the quality of life; therefore, it is crucial to predict the level of
risk for diabetes and its complications.

Evaluation: International databases PubMed, CINAHL, MEDLINE and Scopus were
searched using the terms artificial intelligence, diabetes mellitus and prediction of
complications to identify studies on the effectiveness of artificial intelligence for pre-
dicting multimorbid diabetes-related complications. The results were organized by
outcomes to allow more efficient comparison.

Key issues: Based on the inclusion/exclusion criteria, 11 articles were included in the
final analysis. The most frequently predicted complications were diabetic neuropathy
(n = 7). Authors included from two to a maximum of 14 complications. The most
commonly used prediction models were penalized regression, random forest and
Naive Bayes model neural network.

Conclusion: The use of artificial intelligence can predict the risks of diabetes compli-
cations with greater precision based on available multidimensional datasets and pro-
vides an important tool for nurses working in preventive health care.

Implications for Nursing Management: Using artificial intelligence contributes to a
better quality of care, better autonomy of patients in diabetes management and

reduction of complications, costs of medical care and mortality.
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artificial intelligence, diabetes, prediction models, prediction of diabetes complications
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1 | INTRODUCTION

Due to the increased morbidity in recent years, it is estimated that
642 million people will be diagnosed with diabetes in 2040 (Zou
et al., 2018). Therefore, it is particularly crucial to assess and predict
the level of risk for diabetes and its complications (Erandathi
et al., 2020). Given the high prevalence, many researchers and physi-
cians have developed various detection techniques based on artificial
intelligence (Al) to approach problems better and avoid human error
(Sharma & Shah, 2021). Al research in health care is rapidly accelerat-
ing in various fields of medicine (Kelly et al., 2019). The introduction
of new technological advances will allow greater autonomy and more
personalized treatment of patients (Briganti & Le Moine, 2020). Al has
great potential to enhance the care of common chronic conditions sig-
nificantly (Tarumi et al., 2021).

2 | BACKGROUND

Managing chronic diseases is challenge for patients and health care
providers (Tahri Sqgalli & Al-Thani, 2020). Diabetes mellitus (DM) is a
chronic disease that is becoming increasingly worrying due to its high
morbidity and is considered life-threatening (Jian et al., 2021;
Sharma & Shah, 2021). In DM2, it leads to an insulin resistance
response, with a consequent decrease in insulin production. This
occurs most often in people over 45years of age (Goyal &
Jialal, 2022). Eventually, it can affect any part of the body, causing
serious complications (Jian et al., 2021), which can lead to multiple
organ failures and have an impact on quality of life (Chaki et al., 2020;
Ramesh et al., 2021). It is associated with a shorter life expectancy
due to a higher risk of developing various diseases such as heart dis-
ease, stroke, blindness and amputation (Shah & Vella, 2014).

Diabetes-related complications are a concern because they are
unrecognized in the early stages of their development. Over time,
they can become immutable and devastating, so identifying a high-risk
population and developing regular monitoring is crucial for prevention
(Mosa et al., 2021; Ramesh et al., 2021). Complications range from
acute complications, which are life-threatening conditions (hypoglyce-
mia or ketoacidosis), to chronic, longer-lasting complications that can
affect multiple organ systems (retinopathy, nephropathy, neuropathy,
cardiovascular disease) (Nickerson & Dutta, 2012).

Patients with diabetes often have multimorbidity. The mentioned
state describes several concomitant conditions with a significant
impact on patient care and life quality (Chima et al., 2017). Predicting
the development of disease complications is a demanding process due
to the existence of unmeasured risk factors, unbalanced data, time-
varying dynamics data and various interventions for the disease
(Yousefi & Tucker, 2020).

Accurate prediction of complications could help with more tar-
geted measures to prevent or slow their development (Ljubic
et al, 2020). Al with predictive analytics has great potential to
improve the care of common chronic conditions with high morbidity

and mortality and an important role in maintaining a healthy lifestyle,
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taking medication and monitoring glycemic status (Behera, 2021;
Tarumi et al., 2021). Al is the use of computers and advanced technol-
ogies to simulate intelligent behaviour and critical thinking (Malik
et al.,, 2019). It is often used to support health care staff to carry out
tasks ranging from administrative work to patient monitoring (Bohr &
Memarzadeh, 2020).

The use of Al can provide significant improvements in all areas of
health care from diagnosis to treatment (Bohr & Memarzadeh, 2020).
Studies show that Al methods are gradually being established as suit-
able for diabetes self-management (Contreras & Vehi, 2018). The
challenge for the use of Al in these areas of health care is not whether
the technologies are effective and useful but to ensure that they are
introduced into everyday clinical practice (Davenport &
Kalakota, 2019). The use of Al would relieve the burden on health
care professionals and increase the quality of work performed by
reducing the possibility of errors and increasing accuracy (Aung
etal., 2021).

The purpose of this systematic literature review is to determine
the effectiveness of predicting multimorbid diabetes-related complica-
tions with Al-based models and determine which methods provide

the best results in terms of prediction performance.

3 | METHODS

The literature review was conducted according to the recommenda-
tions of Khan et al. (2003). In the first step, we addressed the review
question: ‘Which Al-based approaches are suitable for predicting mul-
tiple diabetes-related complications?’. By answering this question, we
have identified which techniques can help reduce the risk of complica-
tions and help diabetes care. In a second step, we set inclusion and
exclusion criteria and restrictions for the selection of the literature,
which are presented below. We used the keywords ‘artificial intelli-
gence’, ‘diabetes mellitus type 2°, ‘prediction of complications’ and
other synonyms (Table 1) in PubMed, CINAHL, MEDLINE and Scopus
databases to search the literature. It needs to be noted that we only
focus on Al-based prediction models in this review, while other Al-
based approaches (e.g. Al-based solutions in imaging or speech or text
recognition or generation) are also present in the literature. The com-
plete search strategy is shown in supporting information S1. The rele-
vance and quality of the studies were assessed by two authors, who
evaluated the eligibility of the articles based on predefined inclusion
and exclusion criteria. In the last two steps, two authors extract the
data from the articles and display them using an identification table.
The results were then interpreted and discussed by all authors.

To select relevant articles, we set the following inclusion criteria:
(a) quantitative (e.g. case studies, randomized controlled trials, con-
trolled trials), qualitative (e.g. interview, questionnaire, focus groups)
studies and mixed-method studies; (b) relating to the research topic of
predicting multimorbid complications in diabetes using Al and (c) in
the English language. Only studies with patients already diagnosed
with diabetes were included in the study. Additionally, we included

only studies where the prediction of multimorbid complications
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TABLE 1 Search strategy

# Keywords

1  cartificial intelligence’ OR Al OR ‘machine learning” OR ‘deep
learning” OR ‘data mining” OR ‘predictive models’ OR
‘predictive modelling’ OR ‘prediction model’ OR ‘neural
network’ OR ‘deep learning’” OR ‘decision tree’ OR ‘random
forest” OR ‘nearest neighbours’ OR ‘support vector
machines’ OR ‘gbm’ OR ‘gradient boosting’

2  ‘diabetes mellitus type 2° OR ‘type 2 diabetes’ OR ‘type 2
diabetes mellitus’ OR ‘noninsulin-dependent diabetes’ OR
‘diabetes mellitus, noninsulin-dependent’ OR ‘diabetes
mellitus, noninsulin-dependent’ OR ‘diabetes mellitus,
noninsulin-dependent’ OR ‘adult-onset diabetes” OR
‘diabetes mellitus, adult-onset’ OR ‘diabetes mellitus,
ketosis-resistant” OR ‘diabetes mellitus, maturity-onset” OR
‘diabetes mellitus, slow-onset” OR ‘diabetes mellitus, stable’
OR ‘maturity-onset diabetes’ OR ‘maturity-onset diabetes
mellitus’ OR NIDDM OR T2DM OR ‘diabetic patient’

3 ‘prediction of complications’ OR ‘prediction of diabetes
complications’ OR ‘diabetes mellitus complications’ OR
‘retinopathy prediction” OR ‘diabetic foot prediction’ OR
‘cardiovascular disease prediction” OR ‘nephropathy
prediction” OR ‘neuropathy prediction’ OR ‘hypoglycemia
prediction” OR ‘hyperglycemia prediction’

associated with diabetes was done using the Al techniques (support
vector machines [SVMs], decision tree [DT], random forest [RF], gradi-
ent boosting [GBM], neural network [NN]). Articles using exclusively
regression models were not included in this study, although some
might argue that some elements of machine learning are also present
in this type of typically used prediction models in health care. Usually,
regression models were used as a baseline model for comparison with
other Al-based techniques. In such cases, we extracted the prediction
performance results of the regression-based prediction models as
well. The results we aimed to extract from each study were areas
under the curve (AUC) with corresponding confidence intervals (Cls)
or standard deviations (SD). Since some studies did not report the
AUC results, we also extracted accuracy, sensitivity and specificity
where available. The exclusion criteria were as follows: (a) other types
of surveys, such as cross-sectional, observational surveys, summaries,
commentaries, protocols and cohort studies; (b) duplicates between
databases; and (c) articles that do not include Al-based prediction
models and do not predict multimorbid complications as a conse-
quence of diabetes. We did not include any publication date limits
when searching for the articles.

Two authors assessed the adequacy of the studies based on inclu-
sion and exclusion criteria. In case of disagreement, we resolved this
by discussion between the authors. The two authors also extracted
key results and information from the articles and presented them in

tabular form (Table 2 and supporting information S2).

4 | RESULTS

Based on the search string, we found a total of 251 results in the
databases. Of these, 38 articles included the prediction of diabetes-

RIGHTS L

related complications, but only 11 hits included studies where two or
more complications were predicted (Figure 1).

Table 2 presents the characteristics of the included studies.

Supporting information S2 presents the prediction performance
results of the identified models (AUC, Cl, accuracy, sensitivity, speci-
ficity) for predicting diabetes-related complications. Based on our sys-
tematic review, we found that models most often predict the risk of
developing diabetic neuropathy (n = 7) (Dagliati et al, 2018; Fan
et al., 2021; Lagani et al., 2015; Liu et al., 2020; Ljubic et al., 2020;
Ozdemir et al.,, 2020; Wang et al., 2021) and diabetic nephropathy
(n = 6). Slightly less frequently, the authors predicted the develop-
ment of diabetic retinopathy (n = 5) (Figure 2). The most commonly
predicted complication in the models, diabetic neuropathy, is also one
of the most common complications of diabetes, leading to loss of sen-
sory function in the patient (Feldman et al., 2019; Juster-Switlyk &
Smith, 2016).

Patients diagnosed with type 2 diabetes are often at risk of devel-
oping multiple additional comorbidities (Cicek et al., 2021). Therefore,
in our systematic review, we focused on models that allow the user to
predict multiple complications. The model included at least two com-
plications and up to 14 different complications or conditions caused
by diabetes type 2.

The most common types of Al used by the authors in their work
are regression, RF, Naive Bayes and NN-based models. Dagliati et al.
(2018) reported AUC values for three different models for three dif-
ferent forecast periods of 3, 5 and 7 years. We compared the AUCs
for the 3-year forecasting models, and the AUCs were 0.489 for the
SVM model, 0.5 for the RF model, 0.726 for the LR and 0.533 for the
NB model. Accuracy was reported only for LR. SD or Cls were not
reported. Fan et al. (2021) reported AUC of 0.847 4+ 0.081 for XF,
0.787 + 0.081 for CHAID and 0.720 =+ 0.060 for QUEST. Lagani et al.
(2015) reported AUC for predicting neuropathy in both type 1 and
type 2 diabetes. TIDM (internal) was 0.6661, TIDM (external) was
0.735 and T2DM (external) was 0.4359. Liu et al. (2020) presented
the AUC for the following models: BN (0.545), BN-wopi (0.685), NB
(0.505), RF (0.516) and C5.0 (0.527). Ljubic et al. (2020) did not pre-
sent the AUC in their paper but only gave the accuracy for all models
at four, three and two visits. We present a comparison for four visits
only and the values for the GRU RNN model with the accuracy of
0.746 + 0.053, bidirectional GRU with 0.746 + 0.053, 1-way LSTM
with 0.719 +0.073, RF with 0.6714+0.033 and MLP with
0.668 + 0.039. Ozdemir et al. (2020) reported the same result for
AUC and accuracy resulting in an almost perfect classification perfor-
mance of 0.99. Since no data or code was available, it is difficult to
argue the robustness of their evaluation protocol. Wang et al. (2021)
reported only accuracy. Multilabel classifier metric was used to esti-
mate the accuracy of covering all three complications at once. BR (lin-
ear) resulted in accuracy of 0.685 4+ 0.000, BR (poly) of
0.701 4 0.000, BR (rbf) of 0.701 & 0.000, WML-SSLM (linear) of
0.520 4- 0.001, WML-SSLM (poly) of 0.661 + 0.002 and WML-SSLM
(rbf) of 0.697 4 0.002. If we exclude extremely optimistic results from
Ozdemir et al. (2020), we can conclude with the observation that pre-

diction performance in terms of AUC for the best model in the study
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TABLE 2

RIGHTS

Authors
(year)

Diabetes-related complications Findings

Data source

Sample size
4219

Types of Al

The authors found a moderately good
differentiation and ability to confirm

Diabetic nephropathy (DN), diabetic
retinopathy (DR)

Data obtained from a questionnaire,
physical examination and

LASSO regression method, logistic
regression

(2020)

Shi et al.

GOSAK ET AL.

and predict the incidence of diabetic

nephropathy and diabetic

biochemical tests of diabetic
patients in Shanghai.

retinopathy. Seven variables were

included in the logistic regression:
disease course, BMI, TG, SBP, PBG,

HbA1c and BUN.
The authors propose a WML-SSLM

Macrovascular, microvascular,

Not available.

17.300

Multilabel algorithms (BR, RankSVM,

Wang et al.

model to predict complications due

to diabetes.

neuropathy

ML-KNN, ML-RBF, BP-MLL and

WML-SSLM)

(2021)

Abbreviation: Al, artificial intelligence.

ranges from 0.685 up to 0.847. However, one needs to be
aware that different studies employ different approaches to
cross-validation and internal versus external evaluation which can
influence the reliability of the reported results. In many
cases, the description of the evaluation protocol is weak or even
nonexistent.

Aminian et al. (2020) considered 26 different baseline variables
(demographics, medical history, laboratory data, medications) for pre-
diction in their study. In addition to classical regression models,
machine learning approaches were also used. They found that cardio-
vascular events are among the most frequent complications in
patients with type 2 diabetes and obesity. Dagliati et al. (2018) con-
sidered the following variables: sex, age, time since diagnosis, body
mass index, glycated haemoglobin, hypertension and smoking status.
LR after RF imputation identified risk factors for microvascular compli-
cations. Fan et al. (2021) used age, sex, duration of diabetes and dura-
tion of unadjusted treatment, insulin, the total cost of medications
and number of medications, genetic history of diabetes and dyslipide-
mia. XF was the best performing model for predicting diabetic
nephropathy and diabetic angiopathy, D for predicting diabetic neu-
ropathy and diabetic eye disease and BN for HbA1c (Fan et al., 2021).
Fifty-one clinical variables were used in the selected predictive
models and included between five and fifteen risk factors depending
on the specific outcome (Lagani et al., 2015). Lee et al. (2021) found
that higher HbAlc and lipid measurements were associated with an
increased risk of complications and various comorbidities. Ljubic et al.
(2020) cite the RNN GRU model as the most accurate model, followed
by the RNN LSTM model.

5 | DISCUSSION

When patients have additional chronic comorbid conditions, there is
an almost exponential increase in the cost of care related to health
care services, medicines and hospital admissions (McPhail, 2016).
Complications resulting from type 2 diabetes, such as nephropathy,
neuropathy, blindness, cardiovascular disease and amputations reduce
their quality of life and increase mortality. With advances in the care
and treatment of type 2 diabetes and its complications, people with
diabetes can live with their condition for longer (Deshpande
et al.,, 2008; Liu et al., 2010). It is important to detect the development
of complications early enough, as rapid action can prevent or delay
the onset of chronic complications (Marshall & Flyvbjerg, 2006). Al
plays an important role in predicting complications using basic clinical
and biochemical patient data, but predicting the occurrence of differ-
ent complications is a challenging task due to different risk factors,
unbalanced data and rapid changes (Singla et al., 2019). Therefore,
there is an increasing emphasis on the use of appropriate Al tech-
niques to predict prognosis (Singla et al., 2019; Yousefi &
Tucker, 2020). Consequently, accurate prediction helps to target nurs-
ing interventions better (Ljubic et al., 2020). Al supports nurses in clin-
ical decision-making and other tasks that are not directly related to
the patient (Seibert et al., 2021).
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FIGURE 1 Flow diagram for
. . [ Identification of studies via databases and registers ]
systematic reviews
£ Records identified from databases
= (n=251): ,
g l.)h Y {163 Records removed before screening:
g ¢ PubMec ("_‘ 183) »| e  Duplicate records removed by
£ ¢ C“?’““‘ (_"‘ 14) systematic review automation tool
o e  MEDLINE (n=35) Rayyan (n=20)
= e  Scopus (n=19)
)
4
i Records excluded based on title and
Records screened abstract
(n=231) (n=131)
z 4
g Records sought for retrieval »| Recordsnotretrieved
(n=100) (n=2)
7}
4 Records excluded (n=87):
A e Include Al and doesn’tinclude the
Records assessed for eligibility prediction of DC (n=19)
(n=36) e Doesn'tinclude Al and include the
g prediction of DC (n=32)
e Doesn'tinclude Al and doesn’t
E include the prediction of DC (n=8)
% e Inappropriate type of study (n=2)
£ Records included in review (n=11) ¢ Doesn’t predict multimorbidal
complications (n=26)
M

Legend: n=number of records.

FIGURE 2 The most commonly treated
complications of diabetes

5
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Neuropathy Nephropathy Retinopathy Ischemic Heart Peripheral ~ Mortality ~ Congestive Chronic Renal Ketoacidosis  Diabetic Other

Nurses, as the largest part of all workers involved in health sys-
tems, will benefit enormously from Al (Shang, 2021). The role of
nurses is to be actively involved in decision-making regarding the
implementation of Al in the health care system and to ensure that
they ensure that these changes are implemented in accordance with
the ethical principles and values of nursing (Buchanan et al., 2020).
With the introduction of technology, nurses’ experience, knowledge
and skills will be transformed into learning new ways of thinking and
processing information (Robert, 2019). Our literature review also
found that nurses are rarely involved in the interdisciplinary team that
carries out the implementation. In most cases, it was individual
research carried out by the researchers. It would be important to
involve health care providers as they can influence the actual imple-

mentation of Al in clinical practice.

RIGHTSE LI MN iy

Disease Vascular Heart Failure Failure macrovascular
Disease complications

IT skills training should be offered to nursing students and those
already working in a clinical setting (Risling, 2017). It is important that
they understand the potential of Al and its impact on health care
(Fritz & Dermody, 2019). It is also important that nurses are empow-
ered by technological change and that they are not just passively
involved in it (Ng et al., 2021).

In practice, there is still a lack of models or frameworks for imple-
menting Al in everyday health care practices (Svedberg et al., 2022).
Yet, there are individual gaps in the literature on Al in nursing, with
implications for clinical practice (Shang, 2021). The content of
research in the field is very diverse, so it is important to develop
guidelines on research reporting and technology implementation (von
Gerich et al., 2021). This is also the problem we encountered in our lit-

erature review, and it is also the biggest limitation. The included
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research reported different methodological approaches and, above all,
reported different results that cannot be synthesized due to inequal-
ities. Despite the heterogeneity of the studies, most of them were
based on data from patients diagnosed with diabetes, extracted from
various electronic records. It is also very difficult to compare individual
studies with each other, as they included a wide range of population
sizes (minimum 129, maximum 287,438).

6 | CONCLUSIONS

New strategies are necessary to empower people worldwide to pre-
vent and manage diabetes. Diabetes management requires constant
monitoring and recommendations. Al provides multiple approaches
for preventing and managing various chronic diseases, also as diabe-
tes. The use of Al can predict risks of diabetes complications with
greater precision based on available multidimensional datasets and
provides a model for Al-assisted prognosis and diagnosis of next-

generation diabetes complications.

7 | IMPLICATIONS FOR NURSING
MANAGEMENT

By using Al methods, we can help facilitate the control of diabetes
and detect the presence of risk in patients for the development of
multimorbid complications promptly. In this way, we contribute to a
better quality of care, better autonomy of patients in the course of
treatment of their disease and reduction of complications, costs of
medical care and mortality. The use of Al methods also serves as a
tool for nurses when working with patients, making it easier for them
to predict disease progression and thus contributing better preventive

care for patients.
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Abstract

Aim: This study aims to synthesize evidence on nurses’ involvement in artificial
intelligence research for managing falls in older adults.

Background: Artificial intelligence techniques are used to analyse health datasets to
aid clinical decision making, patient care and service delivery but nurses’ involvement
in this area of research for managing falls in older adults remains unknown.
Evaluation: A scoping review was conducted. CINAHL, the Cochrane Library,
Embase, MEDLI and PubMed were searched. Results were screened against inclusion
criteria. Relevant data were extracted, and studies summarized using a descriptive
approach.

Key Issues: The evidence shows many artificial intelligence techniques, particularly
machine learning, are used to identify falls risk factors and build predictive models
that could help prevent falls in older adults, with nurses leading and participating in
this research.

Conclusion: Further rigorous experimental research is needed to determine the
effectiveness of algorithms in predicting aspects of falls in older adults and how to
implement artificial intelligence tools in gerontological nursing practice.

Implications for Nursing Management: Nurses should pursue interdisciplinary collab-
orations and educational opportunities in artificial intelligence, so they can actively
contribute to research on falls management. Nurses should facilitate the collection of
digital falls datasets to support this emerging research agenda and the care of older
adults.
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1 | INTRODUCTION

Falls are the second leading cause of unintentional injury-related mor-
tality worldwide, after road traffic injuries. It is estimated that there
are 37.3 million severe falls annually that require medical attention, of
which 684,000 are fatal (World Health Organization, 2021). Falls can
occur for many reasons. Biological factors include age, gender and
physical health problems such as orthostatic hypotension, decreased
visual acuity, impairments in gait, balance and cognition among others
(Peltzer et al., 2013). Socio-economic risk factors associated with
higher likelihood of a fall can encompass an individuals’ educational
level, while behavioural aspects can include actions such as consuming
excessive amounts of alcohol or taking certain medications. Falls can
also be attributed to environmental risk factors such as difficult stairs,
poor lighting and slippery or uneven surfaces both indoors and out-
doors (Jiang et al., 2019). While many falls are nonfatal, bruising and
lacerations, head injuries and fractures can inhibit mobility and cause
long-term physical and mental health issues (Ganz & Latham, 2020).
Around 40% to 60% of falls lead to injuries, 30% to 50% of these
being minor, 5% to 6% major (excluding fractures) and 5% fractures.
Up to 1% of falls in older people result in a hip fracture. Injuries are
the fifth most common cause of death in older people and falls are
the most common cause of injury-related death in persons over
75 years (Kenny et al, 2012; World Health Organization, 2021).
Furthermore, psychological complications, such as a fear of falling, can
also compromise the independence of older adults, limit their daily
activities and lead to a dependency on formal and informal care
(Schoene et al., 2019).

Falls also impact the provision of health services. More than €25
billion is spent in falls related health care costs in the European Union
each year, expenditure that is set to increase to approximately
€45 billion by 2050 due to ageing populations across the continent
(Turner et al., 2015). Furthermore, Hartholt et al. (2012) examined the
spectrum of costs associated with falls in the Netherlands including
family physician consultations, hospital stays and outpatient visits,
long-term care and home care costs and found the mean cost per
fall was €9370. This figure was higher for women (Bowen &
Mason, 2012) than men (Waters et al., 2009) and increased with age,
with patients 85 years and older who had fallen costing more than
those aged 65-69 years. Similarly, in the United States, fall-related
injuries result in 2.8 million emergency departments visits each year,
along with 800,000 hospital stays (Bergen et al., 2016), costing up to
$49.5 billion US dollars annually (Florence et al., 2018).

Managing falls can be addressed in a number of ways.
Preventative strategies can involve removing hazards in home and
hospital environments and providing assistive modifications
(e.g., shower chairs or handrails), or reviewing footwear, medications,
cognition and vision (Leung, 2021). However, early identification of
at-risk individuals can be difficult, given that many factors can
contribute to a fall particularly among older age groups. While a
multidisciplinary approach is often adopted, nurses undertake a lot of
the day-to-day work in falls prevention by gathering and interpreting
fall-related paper-based and digital data (Johnson et al., 2011). The
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use of technologies to detect and reduce falls like depth cameras,
floor sensors and wearable devices with accelerometers is also
increasing (Wang et al., 2020), while digital programmes, exergames
and robots are being used to improve gait, balance, mobility and
strength (Stanmore et al., 2019). Nurses are often involved in imple-
menting these types of interventions with at-risk older adults in both
hospital and community settings.

1.1 | Attificial intelligence (Al)

Al is an emerging technological trend that is being used in falls
management and encompasses a range of advanced computational
techniques. Although many definitions exist, a recent high-level expert
group on Al described it as ‘software (and possibly also hardware)
systems designed by humans that, given a complex goal, act in the
physical or digital dimension by perceiving their environment through
data acquisition, interpreting the collected structured or unstructured
data, reasoning on the knowledge, or processing the information,
derived from this data and deciding the best action(s) to take to
achieve the given goal. Al systems can either use symbolic rules or
learn a numeric model, and they can also adapt their behaviour by
analysing how the environment is affected by their previous actions’
(Samoili et al., 2020). Contemporary forms of Al such as machine
learning (e.g., supervised, unsupervised and reinforcement learning),
natural language processing, fuzzy logic and expert systems among
others are being developed and tested to help predict, prevent and
detect falls (Ng et al., 2021). A recent systematic review of machine
learning trends for fall detection and prevention found 33 studies,
most of which used datasets from wearable and sensor devices and
were tested on younger participants in controlled laboratory settings
to build predictive models (Usmani et al., 2021). However, this review
included only machine learning, excluding other Al domains and
included studies from only three bibliographic databases (Google
Scholar, IEEE Xplore and Science Direct), missing key sources of
biomedical, health and nursing research. Additionally, nurses as a key
professional group involved in falls management were not identified
in the review and few clinical implications were presented. Further-
more, a number of reviews of Al in nursing encompass all areas of
practice but do not report nurses’ contribution to this specific area of
research and detailed descriptions of falls related studies are missing
(O’Connor et al., 2022; Seibert et al., 2021; von Gerich et al., 2022).
Hence, a review that focuses on nurses’ involvement in research on Al
for falls management in older adults is warranted, to understand what
advanced computational techniques are employed to try to improve
falls management in older adult care, and how the nursing profession

contributes to this area of research and practice.

2 | METHODS

The review aimed to identify and summarize studies on nurses’

involvement in Al-based falls research and the potential impact these
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advanced computational approaches may have on the care of older
adults. The review was registered on the OSF Registries (https://
www.cos.io/products/osf-registries) and the Preferred Reporting
Items for Systematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) Checklist was followed (see Appendix S1).

21 | Search strategy and screening

Several scoping searches were undertaken to identify search terms
relevant for Al, falls, older adults and nursing. Relevant MeSH terms,
Emtree terms and subject headings were also added. The term ‘logis-
tic regression’ was not included for pragmatic reasons due to the lim-
ited time and resources available to undertake the review, although
some applications of this type of probability modelling are considered
forms of Al (Beam & Kohane, 2018). Two separate searches were run
across five bibliographic databases, that is, CINAHL (EBSCOhost), the
Cochrane Library, Embase, MEDLINE (Ovid) and PubMed Central. The
first, broad search was run on 10 November 2021 and encompassed
terms for Al, falls management and older adults (e.g., ‘aging’, ‘older
adult®, ‘artificial intelligence’, ‘machine learning’, ‘fall*> and ‘acciden-
tal falls’) to help identify pertinent literature that may involve nurses
in its design or conduct (Appendix S2). Two thousand and twelve
results were found and downloaded to Rayyan software (https://
www.rayyan.ai/), with duplicates removed before screening. Studies
were screened according to title, abstract and full text by two
reviewers working independently. The second search was run on
5 February 2022 and focused specifically on nursing within the Al for
falls management domain (Appendix S2). One hundred and thirty-
seven results were returned which were subsequently screened by
title, abstract and full text via Rayyan by two reviewers working inde-
pendently (Figure 1). Consensus discussion helped resolve any dis-
agreements during screening. Inclusion and exclusion criteria were
developed using the Population, Intervention, Comparator, Outcome,

Setting/Study and Timeframe framework (Table 1).

2.2 | Data extraction and analysis

Microsoft Excel was used to create a data extraction template that
was adapted from the Cochrane Effective Practice and Organisation
of Care Review Group data collection checklist. The data extracted
from each study included the first author, year, country, research
aims/objectives, study design, setting, data collection, participants, Al
intervention and results/outcomes (Table 2). The included studies

were summarized using a descriptive approach.

3 | RESULTS

Fourteen empirical studies were included, published between 2010
and 2021. Four were located in South Korea and four in Japan, with
one study being conducted in Taiwan, Turkey, Ireland, France,
Germany and the United States (Figure 2). The study designs were all
quantitative in nature, using retrospective case-control or cohort
designs, with some not explicitly reporting the methodology used.
Nine studies employed secondary analysis on existing falls related
datasets from electronic health records, chart reviews, clinical guide-
lines or published scientific literature, web-based reporting systems,
national surveys or registry data (Cho et al, 2019, 2021; Jung
et al.,, 2020; Lee et al., 2010, 2020; Nakanishi et al., 2021; Nakatani
et al,, 2020; Yang et al., 2021; Yokota et al., 2017). Four studies con-
ducted primary research by collecting falls associated data via geriatric
or clinical assessments of older adults, physical and mobility assess-
ments using sensors to detect risk factors and self-reported question-
naires completed by older participants (Beauchet et al., 2018; Greene
et al., 2014; Makino et al., 2021; Rabe et al., 2020). Only one study
used a combination of primary and secondary falls data for analysis
(Agartioglu Kundakgci et al, 2020). The setting for the majority of
included studies was a hospital clinic or hospital-based electronic
medical record (EMR), with one taking place in a care home (Lee

et al, 2020), and one in community centres (Makino et al., 2021).

FIGURE 1 Flow diagram of the

screening process
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TABLE 1 Inclusion and exclusion criteria for the review

Inclusion criteria

Population: Older adults (average age 60 years or more) and
mixed populations if older adults comprised the majority
of participants. Nurses also had to be involved in some
aspect of the design or conduct of the research study,
either as participants or members of the research team

Intervention: Any artificial intelligence technique applied to an
area of falls management

Comparison: No comparator was used
Outcomes: All outcomes

Settings: All settings (acute, primary or community care, long-
term/residential care)

Study design: All types of studies designs (quantitative,
qualitative, mixed methods)

Exclusion criteria

Child and adults under 60 years of age

Artificial intelligence techniques or systems that were
simulated, prototyped, not based on real-world datasets,
or where no specific artificial intelligence methods were
described

None

None

None

Timeframe: None, given the recent emergence of artificial intelligence in health care

Publication type: Peer-reviewed articles in English language
journals

Another study used a population health survey dataset from non-
institutionalized adults (Yang et al., 2021) and one included a variety
of settings in primary care (Rabe et al., 2020) (Table 2).

3.1 | Al techniques for falls management in older
adult care

All 14 studies utilized one or more supervised machine learning
methods, predictive algorithms that build mathematical models from a
training dataset that contains variables and outcomes of interest
(Table 2). The algorithm ‘learns’ patterns and relationships within a
dataset to predict an outcome, without being explicitly programmed
(Beam & Kohane, 2018). Three studies employed a decision tree
supervised learning method to calculate the cost of nursing interven-
tions for preventing falls or classify risk factors to predict falls in the
elderly (Agartioglu Kundakci et al, 2020; Makino et al., 2021;
Nakanishi et al., 2021). Greene et al. (2014) and Yokota et al. (2017)
employed a support vector machines model to screen and classify
older adults for falls risk based on a comprehensive clinical dataset.
Two studies used artificial neural networks to predict falls from
10 factors identified via structured data within a nursing incident
reporting database, preselected from a set of 72 based on univariate
correlation with occurrence of falls (Beauchet et al., 2018; Lee
et al., 2010).

Two studies employed Bayesian networks, a graphical model that
denotes probabilistic relationships between variables. Cho et al.
(2019) extracted nursing notes and statements from a hospital EMR
and chart reviews from units with high falls rates to help predict the
risk of inpatient falls using a probabilistic Bayesian network model. In

a follow-up study, this fall prediction analytical tool was integrated
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Conference proceedings, dissertations and theses, discussion
and editorial articles, grey literature and literature reviews

into a hospital EMR which generated a 24-h falls risk prediction for
each patient and triggered an ‘at-risk’ alert on the system along with
a care plan of falls interventions prioritized according to patients’
individual risk factors (Cho et al., 2021). Four studies compared a
range of machine learning techniques to determine their predictive
performance for assessing falls risk among older people, with some
comparing them against standardized falls risk assessment tools and
two reported logistic regression had the highest predictive perfor-
mance (Jung et al., 2020; Lee et al., 2020; Rabe et al., 2020; Yang
et al., 2021). Finally, Nakatani et al. (2020) was the only study that
used natural language processing in conjunction with a specially
designed machine learning algorithm called Concept Encoder, employ-
ing morphological analysis to determine meaning in language, to help
predict inpatient hospital falls from unstructured nursing records.

3.2 | Nurses’ involvement in Al research for falls
management

The level of nursing involvement in Al research to help manage falls in
older adults varied. In eight studies, nurses were the lead researcher
or lead author (Agartioglu Kundakgci et al., 2020; Cho et al., 2019,
2021; Jung et al.,, 2020; Lee et al., 2010, 2020; Nakanishi et al., 2021;
Yang et al., 2021), while four studies were led by other scientific
disciplines including medicine, computer science, health economics
and health information management. Two studies were directed by
commercial companies, a pharmaceutical enterprise and a technology
company that specialized in Al motion analysis. Only one study was
co-led by two scientific faculty from both nursing and information
science (Nakanishi et al., 2021) and two studies included nurses as

part of the research team, where they participated in conceiving,
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Study design, setting, data

collection

(Continued)

TABLE 2

RIGHTS

Al techniques Results/outcomes

Participants

Research aim(s)

Author, year, country, lead

Study design: quantitative—not Numbers: 1950 cases of falls Support vector machines The model showed clear

To create a system to assist

Yokota et al. (2017), Japan,

model used for training the sensitivity and specificity

were identified (0.16%)

explicitly reported

nurses in evaluating the fall

Lead author: health care
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patient will fall on the

(99.84%)
Gender: 51.5% males and

intensity-of-nursing-care-

certain day using the

following day by using their

status and other

needs data and patients’
hospital admission or

patient’s status, attributes

48.5% females
Age: average age of 62.4 years

and location information on

that previous day.

information on the current

day. Using this model,

discharge movement data

for general hospital wards,

data on patients’

nurses in charge may be
able to determine the
degree of fall risk

characteristics and

activities, data from

objectively, without having
to spend time gathering

new information.

admitting hospital ward and
fall report data from an

incident reporting system.

Note: Al, artificial intelligence; ANN, artificial neural network; AUC, area under the curve; BRFSS, Behavioral Risk Factor Surveillance System; Cl, confidence interval; EMR, electronic medical record; FTSS, five

times sit to stand; HIIFRM, Hendrich Il Fall Risk Model Validation; ML, machine learning; NLP, natural language processing; NPV, negative predictive value; PPV, positive predictive value; RF, random forests; SD,

standard deviation; SVM, support vector machines; ROC, receiver operating characteristic; TUG, timed up and go.

designing and conducting the experiments and writing the scientific
manuscript (Beauchet et al., 2018; Yokota et al., 2017).

In four cases, nurses were actively involved in collecting the falls
dataset used in the research. In Beauchet et al. (2018), nurses in a
hospital undertook routine assessments with older inpatients covering
medication, mobility, cognitive impairment, informal carer and social
services, along with falls history and falls risk, as well as recording falls
incidents. Similarly, in Greene et al. (2014), a comprehensive geriatric
assessment was undertaken by nurses at a hospital clinic, which
included visual acuity and visual contrast sensitivity tests, blood pres-
sure and maximum grip strength measurements, balance and mobility
tests using inertial sensors and an examination of frailty status. Nurses
also assisted in Makino et al. (2021) by assessing falls in older persons
via a baseline and follow-up survey, approximately 48 months later,
while also investigating prescribed medications and medical history,
and measuring gait speed and timed up and go. Lastly, nursing staff in
Rabe et al. (2020) conducted a fall-risk assessment where mobility
was captured via video and followed by an in-depth questionnaire
completed via a smartphone application.

One study did not involve nurses directly but used secondary
data from nursing records in an EMR which included patient state-
ments, nursing observations and vital signs, nursing assessments,
medical treatments, medication administration, patient messages and
other comments from nurses were also used (Nakatani et al., 2020).
Interestingly, Cho et al. (2021) was the only study where nurses in
clinical practice used an Al-based system across six hospital units for
real-world clinical validation. The Al-based fall prediction tool was
trialled alongside a standardized falls risk assessment to determine
which was more accurate in identifying older patients at risk of falling
and to encourage nurses to implement falls prevention strategies, with
the intervention group implementing more falls risk targeted interven-
tions. While the other 13 studies utilized real falls related data to train
and test predictive algorithms, these were not implemented in an
Al-based tool/system that nurses could use to inform decision making

and the delivery of older adult care.

4 | DISCUSSION

This review synthesized evidence on nurses’ involvement in Al
research for managing falls in older adults. It found that machine
learning techniques were the most common method used, primarily to
identify factors that could more accurately predict falls in older adults,
and in some cases compared these to standardized falls risk assess-
ment tools. The widespread use of machine learning in falls research
has been reported (Usmani et al., 2021), although natural language
processing, fuzzy logic, computer vision and other Al techniques are
starting to be utilized more (O’Connor et al., 2022). Some research
also suggests that logistic regression can perform just as well as
machine learning for clinical prediction models (Christodoulou
et al., 2019). Furthermore, the studies in this review noted some com-
mon limitations when using Al such as datasets with missing or incom-

plete falls related information, often from one source organization
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FIGURE 2 Location of included studies (using https://mapchart.net/)

within a particular geographic region and short timeframe, which
could impact the quality of predictive models. These issues have been
widely reported in Al literature (Bates et al., 2021). Hence, Al
approaches used in managing falls in older adults needs further
exploration, alongside developing longitudinal datasets that are as
comprehensive as possible, to help build robust predictive models
with clinical utility.

This review also highlighted that most studies only reported the
potential of Al to improve falls prediction, with only a single study
deploying an Al analytical tool with nurses in a hospital to help iden-
tify at-risk older adults. Many studies have taken a similar approach to
developing algorithms (Bargiotas et al., 2021; Usmani et al., 2021),
without moving beyond assessing their predictive performance to
examine if and how they could fit into care pathways and be
interpreted by clinicians to inform decision making and the care
delivery. Furthermore, no study in the review examined how Al could
be utilized to identify and support an older person who experienced a
fall, through the use of physiological or environmental sensors or
other integrated systems such as smart homes. There is a growing
literature in the engineering and computer science fields addressing
this (Bet et al., 2019) which nurses should be cognisant of and become
involved in.

The review findings also emphasized that nurses are leading some
Al research for falls management in older adults but other professions
such as medicine, computer science and engineering are also active in
this field, and multidisciplinary collaborations are common, which is
mirrored by other reviews of Al in nursing (Ng et al., 2021; O'Connor
et al., 2022; von Gerich et al., 2022). Ronquillo et al. (2021) recom-
mend nurses become more active in Al initiatives in health care to

ensure these approaches are developed and applied appropriately,

RIGHTSE LI MN iy

Croatod with mapchart.nol

with practical and clinical utility in mind. Education and training may
be required to upskill nurses in areas of informatics such as Al (Booth
et al,, 2021), so they can participate and lead this type of research,
facilitate the collection of falls related digital datasets and use

Al-based technologies in their practice to enhance older adult care.

41 | Strengths and limitations

The review was strengthened by using an open access platform to
register the planned research, employing a rigorous database
search, screening studies using independent reviewers and utilizing
international best practice guidelines to improve the transparency and
reporting of the review. However, as the search terms focused on the
nursing profession specifically, other literature from computer science,
engineering and related fields that are developing and testing Al
techniques for falls management were not included. In addition,
alternative sources of scientific studies such as conference proceed-
ings, theses, pre-print and discursive articles were not included which
may limit the comprehensiveness and utility of the review findings
somewhat. Critical appraisal of the included studies was not
conducted, so the methodological quality and the overall weight of
evidence in this area remain largely unknown. Therefore, the results

of the review should be interpreted with caution.

5 | CONCLUSION

As ageing societies become commonplace, the risk of and impact from
falls among older adults will continue to grow, making Al research on

falls management an important area that the nursing profession
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should contribute to. This review highlighted how nurses have partici-
pated to date in is emerging research area, along with the potential
that Al techniques have in identifying relevant risk factors and build-
ing predictive models that could be used by nurses to manage falls
among older people. While the evidence base is preliminary, there are
some early indications that developing and testing Al could lead to
more robust predictive analytical systems that support improvements

in gerontological nursing practice and patient care.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Several key implications emerged from the review findings. First, more
rigorous experimental research is needed to determine how effective
Al techniques are in predicting aspects of falls in older adults and the
impact these models have on nurses’ decision making and the delivery
of personalized care. More implementation science that examines
how to deploy Al-based technologies with nurses who care for older
adults across a range of acute and primary care settings could
facilitate a better understanding of whether these predictive tools
have practical and clinical utility in assessing and managing falls.
Second, nurses should pursue interdisciplinary collaborations in Al
research for managing falls to harness a range of expertise, ensuring a
holistic approach to supporting older people is taken. Third,
educational opportunities should be created for nurses to learn about
machine learning, natural language processing and Al more generally,
so the profession has knowledge and skills to participate and lead Al
research that facilitates older adult care. Fourthly, more digital
datasets of falls risk factors or conditions that lead to an actual fall in
ageing populations could be created to support future Al research.
This would help ensure algorithms being developed and tested have
rich data from which to build predictive models that accurately reflect
the real life of older adults, enabling nurses to improve the manage-

ment of falls in this key patient group.
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1 | INTRODUCTION

Artificial intelligence (Al) is a term coined by McCarthy (1956) who
defined it as ‘the science and engineering of making intelligent
machines, especially intelligent computer programs’. Strictly, this

Mira Hammarén! |
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Abstract

Aim: To describe nurse leaders’ and digital service developers’ perceptions of the
future role of artificial intelligence (Al) in specialized medical care.

Background: Use of Al has rapidly increased in health care. However, nurse leaders’
and developers’ perceptions of Al and its future in specialized medical care remain
under-researched.

Method: Descriptive qualitative methodology was applied. Data were collected
through six focus groups, and interviews with nurse leaders (n = 20) and digital
service developers (n = 10) conducted remotely in 2021 at a university hospital in
Finland. The data were subjected to inductive content analysis.

Results: The data yielded 25 sub-categories, 10 categories and three main categories
of participants’ perceptions. The main categories were designated Al transforming:
work, care and services and organizations.

Conclusions: According to our respondents, Al will have a significant future role in
specialized medical care, but it will likely reinforce, rather than replace, clinicians or
traditional care. They also believe that it may have several positive consequences for
clinicians’ and leaders’ work as well as for organizations and patients.

Implications for nursing management: Nurse leaders should be familiar with the
potential of Al, but also aware of risks. Such leaders may provide betters support for

development of Al-based health services that improve clinicians’ workflows.

KEYWORDS
artificial intelligence, content analysis, digitalization, interview, nurse manager, specialized
medical care

refers to the discipline of Al rather than Al per se, which generally
refers to a collection of technologies that mimic (or surpass) key
human intellectual functions (Davenport & Kalakota, 2019). It has
been seen as an answer to some of the challenges confronting today’s
health care sector. For example, Al-based solutions for checking
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COVID-19 symptoms have been developed (Scott & Coiera, 2020).
Additionally, due to rapid digitalization of health care, an enormous
and continuously expanding volume of patient data can only be dealt
with by Al-based processing. Thus, Al already seems to play indispens-
able roles in our health care systems, and its significance will surely
increase.

Inter alia, Al systems already have excellent pattern recognition
capacities (Kim et al., 2019). Such abilities are rooted in ‘machine
learning’ programmes that process input data by applying algorithms
that iteratively seek patterns, check matches of their outputs to test
datasets and refine their parameters, thereby validating the system
(Haenlein & Kaplan, 2019). Most Al technologies, such as machine
learning and deep learning, already have immediate relevance in
health care (Davenport & Kalakota, 2019; Kim et al., 2019). From a
health care perspective, Al brings a ‘paradigm shift to healthcare,
powered by increasing availability of healthcare data and rapid
processes of analytic techniques’ (Jiang et al., 2017).

Al has already been used to enhance clinical decision-making
(Diprose et al., 2020) and has been seen as potentially transformative
(Sarwar et al., 2019). In addition, there are increasing numbers of
patient engagement and adherence applications, and Al has already
been applied in some administrative processes (Davenport &
Kalakota, 2019). However, its implementation raises complex ethical,
legal, clinical and safety issues because of a lack of understanding of
how Al models generate their outputs (Scott et al., 2021)—commonly
known as ‘the black box problem’ (Neri et al., 2020).

Al technologies are changing the nursing profession (Ronquillo
et al., 2021), and nurse leaders need to be visionaries (Ahonen
et al., 2016) who deeply consider the future of nursing, including the
implications of Al. However, various health care professionals,
particularly clinicians, reportedly have mixed attitudes towards Al
(Abdullah & Fakieh, 2020), and it has been claimed that they
understand neither how Al uses algorithms nor the inner workings
of algorithms (Romero-Brufau et al., 2020). This lack of knowledge
may increase anxiety and arouse conflicting emotions in clinical staff
(Abdullah & Fakieh, 2020), which may affect their perceptions of Al.

The ability of leaders to envision a better future strengthens the
possibility of successfully addressing the challenges confronting
health care (Malloch & Melnyk, 2013). Hence, nurse leaders need to

foster positive attitudes towards Al technologies (Ronquillo
et al., 2021), and to assist Al's beneficial deployment in future health
care there are clear needs to understand nurse leaders’ and
developers’ current perceptions of Al. This would provide insights into
how Al could be developed to best serve health care organizations,
clinicians’ workflows and patient care. Such insights would be highly
valuable for developers of Al, health care organizations and decision-
makers seeking to develop and implement effective Al-based
solutions. Therefore, the aim of the study presented here was to elicit
nurse leaders’ and digital service developers’ perceptions of the future
role of Al in specialized medical care. The specific research question
posed was, What kind of perceptions do nurse leaders and digital
service developers have of the future role of Al?

2 | METHODS

21 | Design and setting

We designed a descriptive qualitative study to describe Finnish nurse
leaders’ and digital service developers’ perspectives on the future role
of Al in specialized medical care (Polit & Beck, 2017). A qualitative
design was chosen since it is suitable for exploring phenomena that
are poorly and incompletely understood (Polit & Beck, 2017). The
interviews were conducted in a Finnish university hospital with
828 hospital beds and 7117 personnel (Figure 1). We focused on staff
working in specialized medical care units at this hospital partly
because it is a pioneer in the development and implementation of
digital health services, such as digital pathways, Virtual Hospital
systems, digital Health Village platforms, remote clinics, robotics and
other innovative technological solutions. During all relevant stages of
the study, we followed the Consolidated Criteria for Reporting
Qualitative Research (COREQ) (Tong et al., 2007).

2.2 | Participants and recruitment

The participants were frontline nurse leaders (head nurses and

assistant head nurses), middle managers (n = 20) and digital service

EHRs, digital pathways, Virtual

Hospital beds (n=828)
Personnel (n=7117)

Hospital, Health Village, remote
clinics, robotics, digital
appointment, and other
innovative technological

—,—

solutions
University hospital
located in Finland
.o Departments
FIGURE 1 Description of [ ]
university hospital (research
( Operational ) ( Medical ) ( Psychiatric ) ( Children and women )

organization)
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developers (n = 10) working in specialized medical care in operational,
medical, psychiatric, children and women departments and group
services at the university hospital. The digital service developers were
professionals in either health care or information technology and
worked full-time or part-time on tasks or projects related to the devel-
opment of digital services in specialized medical care. Both the nurse
leaders and digital service developers were employed by the hospital.
Eligible interviewees had to have experience of digital health services
(e.g., electronic health records and/or patient portals), and understand
current roles of digital services and digitalization in the organization’s
operations and strategy.

We used two recruiting strategies, depending on how hospital
departments wished us to recruit interviewees. Initially, purposive
sampling was used to acquire rich data (Polit & Beck, 2017). Two out
of four departments gave us a list of five persons to contact concern-
ing the focus groups. Two other departments gave us a list of nursing
directors, head nurses and assistant head nurses. We sent emails to all
of the named staff (n = 140) and recruited 22 interviewees. However,
only 20 participated in group interviews due to scheduling difficulties.
The nursing director gave us five names of digital service developers
to contact, then a snowball sampling approach was employed to
recruit digital service developers (n = 10) (Polit & Beck, 2017).

2.3 | Data collection and materials

A semi-structured interview guide, covering four common themes

(competence, leadership, work wellbeing and Al), was developed by

TABLE 1 The semi-structured interview guide

Interview questions

What do you think about the role of Al in health care in the future?
How do you think Al will affect now and in the future?

Assisting questions:

1. Work in health care: Including your own work, and work of
professionals generally?

2. Services: Patient and customer work?

3. Organizations: In terms of productivity, effectiveness, quality,
safety and human or patient-centeredness?

TABLE 2 Description of the focus groups

Number of

Group participants Work task (current)

G1 4 Head nurses

G2 4 Head nurses

G3 3 Two assistant head nurses
and one head nurse

G4 3 Assistant head nurses

G5 3 Assistant head nurses

Gé 3 Nurse middle managers

RIGHTS L

the research team, including three experienced qualitative
researchers, and content experts on nursing, digitization and leader-
ship in health care. Use of the semi-structured interview guide
fostered the emergence of relevant content from participants (Polit &
Beck, 2017). Questions on the Al theme were based on earlier
research (Abdullah & Fakieh, 2020; Yu et al., 2018) and included one
on the future role of Al in specialized medical care.

The guide (Table 1) was pretested in a focus group with four
leaders and individual interviews with two digital service developers.
We asked these participants to evaluate the understandability and
relevance of the interview guide, and we subjectively assessed the
suitability of the duration of the sessions, group size, and group
dynamics. The interviewees stated that the questions were
understandable.

Data were collected by two researchers (EL, AY) from the focus
groups and one researcher (MH, AY) from the individual interviews
between July and November 2021 using Microsoft Teams. Six focus
groups interviews were conducted, in each cause with three or four
group members (Table 2). According to relevant methodological
literature, numbers of both the interviewees and focus groups were
appropriate (Tong et al., 2007). The groups were formed so that
frontline leaders and middle managers were interviewed separately.
Background information on the participants was collected by a
Webropol survey (Table 3). Saturating data were obtained from both
the focus groups and individual interviews (Kyngis et al., 2020).

With the participants’ permission, the interviews were audio-
recorded using Microsoft Teams then transcribed verbatim, with tape
recording as a back-up. The duration of the focus group interviews
ranged from 73 to 106 min, and individual interviews from 36 to
72 min (total duration 1011 min). The transcripts comprised 333 pages
of 12-point Calibri (body) font with 1.15 line spacing.

2.4 | Ethical considerations

No formal ethical approval was required according to the hospital’s
Research Ethics Committee, since the interviews did not concern
patients, minors or anyone with any category of physical or mental
exemption from the ability to provide informed consent (World

Medical Association Declaration of Helsinki, 2013). However,

Work experience (years) in

Age (years) mean (range) leader position mean (range)

51.5 (44.0-61.0) 11.0(6.0-21.2)
49.0 (44.0-55.0) 9.5 (5.0-14.0)
50.3 (43.0-55.0) 10.0(7.1-15.0)
46.0 (39.0-57.0) 6.3 (1.8-12.0)
52.0 (43.0-60.0) 4.9 (3.8-7.0)

59.0 (56.0-61.0) 19.2 (16.6-22.0)
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TABLE 3 Nurse leaders’ and digital service developers’
demographics

Leaders Developers
(n = 20) (n = 10)
Variable F F
Gender
Female 20 8
Male - 2
Educational level
Master’s university degree or higher 11 4
Bachelor’s degree or lower 9
Field of education
Nursing/health care 20 7
Information technology - 3
Work task (current)
Head nurse 9 =
Assistant head nurse 8 =
Nurse middle manager 3 -
Project/expert work - 6
Planner/designer = 4
Mean Mean
Age (years) 51.2° 42.4°
Work experience (years)
In current work® 6.3° 2.9¢
In leader position in health care® 10.2¢
In health care® 18.9

aSD: 7.1; min-max: 39.0-61.0.
bSD: 5.6; min-max: 34.0-49.0.
°SD: 4.5; min-max: 0.8-21.2.
4SD: 2.5; min-max: 0.6-8.2.
€SD: 6.0; min-max: 1.8-22.0.
fSD: 5.3; min-max: 9.0-25.0.

research permission was granted, and the participating organization
considered ethical aspects of the study. Before the interviews, partici-
pants received written and spoken information concerning the study
and researchers, and data protection notification. Written consent

was then obtained from each participant electronically.

2.5 | Data analysis
The data were subjected to inductive content analysis, because it
provides a systematic and objective means of describing poorly
understood phenomena (Kyngas et al., 2020). For this, NVivo software
version 1.5 (QSR International Pty Ltd) was used. In addition to the
transcripts, demographic data were obtained and are reported using
descriptive statistics.

Two researchers (EL, MH) initially conducted the data analysis,
and after forming the main categories they conferred with the third

researcher (OK). All phases of content analysis were first done

RIGHTS L

independently, and after each phase, the two researchers discussed
the analytical process. The two researchers first read the data
repeatedly, seeking insights. Secondly, they coded it using words or
statements that related to the same central meaning as analysis units
(Kyngas et al., 2020). The original expressions were reduced to
convert them into codes (n = 136). Thirdly, the codes were grouped
into sub-categories based on similarities/differences, then the sub-
categories were named according to their content. The categories
were created through interpretation by identifying associated
sub-categories. The main categories were formed by combining cate-
gories. Finally, the third researcher was consulted, the researchers
reached consensus regarding the categories’ content, and assigned
names to the categories.

2.6 | Rigour

The trustworthiness of qualitative research depends on its credibility,
dependability, confirmability, authenticity and transferability (Kyngis
et al., 2020; Lincoln & Guba, 1985). We sought to maximize the credi-
bility of our work, within time and resource constraints, by selecting
appropriate interviewees and ensuring that the data were saturated.
The inductive content analysis procedure described above, involving
two researchers initially conducting the independently then the third
researcher commenting on the categories and comparing them to
original data, was designed to strengthen dependability. To improve
confirmability, the third researcher checked, as far as possible, that
the findings were solely shaped by the collected data rather than
researcher bias. To enable readers to judge the findings’ transferabil-
ity, we have provided relevant contextual information about the study
setting and participants. In efforts to ensure authenticity we have
included citations illustrating the connection between the findings
and data (Kyngas et al., 2020).

3 | RESULTS

Analysis of the data revealed three main categories of content
regarding nurse leaders’ and digital service developers’ perceptions of
the future role of Al in specialized medical care. These are Al
transforming: (1) work, (2) care and services and (3) organizations
(Figure 2). These main categories included 10 categories, which
included 25 sub-categories (Table 4).

3.1 | Transforming work

The participating nurse leaders and developers expressed beliefs that
Al will transform work in specialized medical care, free up clinicians’
time and thus enable more interaction with patients. They also
suggested that Al would perform more patient recording and routine
work, leaving clinicians more time to focus on other demanding tasks

currently beyond Al.
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What kind of perceptions do nurse leaders and
digital service developers have of the future

role of AI?
AI transforming work % AI transforming care % AI transforming organizations
Alfrees up Al facilitates Al takes over P — Al increases The Al | .
i fer @i the work of and enables pe customer significance strengthens ) en.h anees Al mogerplzels
more lead d fwork beside P— ¢ £ Al i organizational =~ organization's
B ea. e?r.s an some of worl N orien: a» ion o . o proal .l\{e' activities actions
clinicians tasks services Increases data activities

tasks

FIGURE 2 Nurse leaders’ and digital service developers’ perceptions of the future role of artificial intelligence (Al)

TABLE 4 Sub-categories, categories and main categories created using inductive content analysis
Sub-category (n = 25) Category (n = 10) Main category (n = 3)
Al can enhance clinicians’ interactions with patients Al frees up time for other more demanding tasks Al transforming work
Al frees up clinicians’ time
Al supports leaders and clinicians Al facilitates the work of leaders and clinicians
Al makes clinicians’ work easier
Al can distribute medicines Al takes over and enables some work tasks
Al takes over routine work
Al replaces some work tasks
Al increases the need for IT clinicians
Al transforms and enables tasks
Al will not replace interaction Al operates beside humanity Al transforming care and services
Al will not replace all traditional services
Al will not replace humans in future
Al improves patient safety Al increases customer orientation of services
Al increases patients’ active role in their care
Al enhances personalized care
Al enhances services and their availability
Al's role will increase in future Al's significance will increase Al transforming organizations
Al will have a significant and major role in the future
Al enables more efficient data management Al strengthens proactive data management
Al foresees the future
Al saves resources Al enhances organizational activities
Al increases productivity
Al increases efficiency
Al changes organization’s image Al modernizes organization’s actions

Al shapes interactions in an organization

‘Patients can interact with Al on specific issues and co-worker, performing work tasks, advising, anticipating actions
seek advice leaving nurses time to perform other tasks and enhancing work by reducing human error and complementing
... Assistant head nurse/Group 5 human intelligence and memory. The results indicate a general
belief among the sampled clinical staff that Al can facilitate clinicians’
Interviewees also expressed perceptions that Al could support work by taking over routine tasks (e.g., distribution of medicines
leaders and clinicians in their work, inter alia by providing manage- and dosing) and assisting with patient care (e.g., in diagnoses and
ment tools for leaders. According to interviewees, Al will become a examinations).
RIGHTS 1 L)
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‘... artificial intelligence would be a complement, its
memory capacity does not depend on the time of day
or state of mind, so it complements it [the human

mind] ... Head nurse/Group 3

The results show that, according to our participants, Al will
transform work by increasing, replacing and enabling tasks. For
example, the number of IT professionals (who understand how Al
works and affects information security) will grow with the use of
Al. On the other hand, Al may decrease the work of employees such
as frontline leaders or secretaries by taking over some of their duties
(e.g., patient registration). The interviewees also perceived that Al
could have positive effects by enabling new ways of working, poten-
tially increasing patient contact through technology, and certainly

introducing new training requirements.

‘You have to be an expert in its field to even
understand what artificial intelligence can do and what
possibly to do with it ...” Developer 7

3.2 | Transforming care and services

According to the participating leaders and developers, Al will
transform medical care and services by operating beside humanity.
They do not believe that Al will not replace clinicians since they make
the ultimate decisions concerning patient care, and Al cannot replace
encounters with real humans (Al cannot replicate—or is not suitable
for—human-based interaction). In short, they did not perceive that Al
will be able to replace traditional care.

‘1 think Al cannot replace clinicians, it is still
supplementary, because humans are still needed for

interpretation’. Assistant head nurse/Group 4

The interviewees expressed perceptions that Al increases the
customer orientation of services, thereby enhancing patient safety,
patients’ inputs in their own care, personalized care and services and
their availability. It increases patient safety by decreasing the
subjectivity of clinicians’ interpretations, for example, when making
diagnoses, and robotics may enable more precise and less invasive
surgeries. It may also enable patients to become more active, for
instance, ordering food automatically or staying home with the
assistance of Al. Al may enable more personalized services and
support preventive care. Al may also enhance services and their
availability. For example, Al solutions can be used in care pathways to
collect anamneses or conduct interviews. Al may also facilitate
provision of services who live in remote areas.

‘... because we have robots ... our surgeries can be
more conservative and careful for patients ... Nurse

middle manager/Group 6

RIGHTS L

3.3 | Transforming organizations
The interviewees expressed perceptions that Al is transforming orga-
nizations that provide specialized medical care and that its significance

in specialized medical care will increase.

‘| believe that it [the role of Al] will increase once we
give it a chance and sufficient resources to develop it’.

Developer 3

Most leaders expressed perceptions that Al would strengthen
proactive data management, for example by forecasting the kinds and
numbers of patients to be expected during different months of the

year.

‘Well now they are planning a program ... that would
collect data and enable forecasting of what kinds of
patients may be expected during different months of
the year’. Assistant head nurse/Group 5

The analysis also showed that participants felt that Al would
enhance organizational activities, save resources and potentially
increase productivity, as a much-needed supplement.

¢

.. it [Al] is a much needed supplement that assists

with resource savings and enhances efficiency ...

Developer 1

Finally, according to our interviewees, Al will modernize
organizations’ actions by changing their images and shaping internal
interactions, revolutionizing organizations and their brands by making
them essentially high-tech. They also believed that interactions within
organizations will become increasingly networked as Al enables

different modes of communication.

‘Al and digitalization affect the organization’s brand, so
people have an image of a high-tech organization’.

Nurse middle manager/Group 6

4 | DISCUSSION

We identified three main categories of content concerning nurse
leaders’ and digital service developers’ perceptions of the future role
of Al in specialized medical care: Al transforming (1) work, (2) care and
services and (3) organizations. Grasping their perceptions is important
for understanding the direction in which Al should be developed in
specialized medical care. Our results indicate that Al may have advan-
tages for several domains of health care, for example, patient care and
both clinicians’ and leaders’ work. This knowledge can be utilized by
developers or decision-makers when developing or implementing new

Al-based solutions for specialized medical care. In addition, nurse
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leaders may utilize the findings when designing Al strategies for their
organizations and developing their own Al-related skills. Our results
indicate that Al will affect organizations’ brands by making them
appear ‘high-tech’ to people, which may be advantageous from a
customer or employee perspective. High-tech organizations may, for
example, lure potential employees who believe that Al improves their
workflows and makes work more diverse.

Although it has been suggested that Al will replace clinicians in
future (Shameer et al., 2018), based on our results and earlier study
this seems unlikely. In our study leaders and developers were unani-
mous that Al will not replace clinicians, but rather be a supportive tool
and replace only routine tasks. Although it is very unlikely that Al
systems will replace clinicians, then, clinicians, leaders and developers
should still learn to utilize Al; indeed, Davenport and Kalakota (2019)
conclude that the only clinicians who will lose their jobs because of Al
are those who refuse to work alongside it. It has also been suggested
that clinicians require some understanding of how Al works and how
they can assess the clinical worth of its suggestions (Scott
et al., 2021). Thus, we suggest that clinicians, leaders, and developers
should be educated to understand and utilize Al. They should, for
instance, be able to validate the so-called black box, that is, how Al
makes decisions. For leaders, understanding Al is required since they
are responsible for designing organizations’ Al strategies (Chen &
Decary, 2020).0Our results indicate that Al's role in the future will be
as an assistant rather than an independent agent. This implies that Al
will not be making decisions—clinicians will always be responsible for
ultimate decision-making or diagnoses. Earlier literature has also
highlighted the clinician’s primary role in diagnosis that may be Al-
assisted (Neri et al., 2020). Although Al enhances decision making,
physicians want to understand how machine learning processes data
so they can judge the trustworthiness of suggestions provided by Al
(Diprose et al., 2020). According to our results, Al will facilitate and
transform clinicians’ work by freeing up time for patient care and
transforming tasks by taking over routine work, and may provide
assistance and support for clinicians in patient care. For example, the
COVID-19 pandemic markedly increased health care professionals’
workloads, but some Al, such as applications developed for early
COVID-19 diagnosis, eased some of the increase (Vaishya
et al., 2020). Earlier research supports our findings that Al enhances
workflows and creates new roles and tasks in nursing (Buchanan
et al, 2020). Al may allow more time to build relationships with
patients by improving decision-making and patient recording (Chen &
Decary, 2020). In addition, robots may reduce physical workloads in
patient care by assisting efforts to meet basic hygiene and care needs
(Archibald & Barnard, 2018). However, there is concern that use of
robots in care may affect the clinician-patient relationship (Moyle
et al., 2019), so Al should be used to enhance care rather than replace
clinicians (Buchanan et al., 2020). To conclude, our results seem to be
consistent with a conclusion by Chen and Decary (2020), that humans
and machines have unique strengths and weaknesses, so instead of
one replacing the other, they are more likely to complement each

other in the optimization and provision of health care.

RIGHTS L

Our results suggest that Al will not replace traditional care and
services, but it will probably increase the orientation of services
towards the customer, for example by improving patient safety and
enhancing personalized care. Accordingly, a previous study concluded
that Al will most likely improve patient experiences, for instance by
helping the identification of high-risk population groups and
assistance with health monitoring (Chen & Decary, 2020).The signifi-
cance of Al seems certain to increase in future, partly because its
implementation has been set as a strategic goal by organizations such
as the European Commission (European Commission, 2020). The rapid
development of Al also supports our finding (Yu et al., 2018). One
reason to utilize more Al is the increasing amount of patient data
(Chen & Decary, 2020). Nurse leaders have certainly recognized Al's
potential in analysing ‘big data’, and they expect Al to strengthen

proactive data management.

4.1 | Limitations

Since all our participants worked in specialized medical care units, and
most were females, the results might not be transferable to other
organizations. The predominance of females in our participants can be
explained by the gender distribution in the hospital: of the
140 recruited leaders only nine were male. Also, this is a single-centre
study—all the participants worked in one university hospital in
Finland. Therefore, the results may not be transferable to other
hospitals or countries. In addition, the transcripts were not returned
to participants to comment on them or confirm their authenticity.
However, during the interviews, all the participants confirmed their
statements by affirming that they had nothing to add, suggesting that
they had given detailed information. Finally, qualitative interview

studies are inevitably subject to social desirability bias.

5 | CONCLUSIONS

Our findings suggest that Al will have a significant role in specialized
medical care. However, it will not replace clinicians or traditional
services, but more likely reinforce them. Leaders and developers
believe that Al-assisted specialized medical care will have several
positive consequences for work, services, and organizations. Al is still
novel in health care, and there is a need to research it from different
perspectives and its roles in different contexts (e.g., primary care). For
example, further research from the perspective of clinicians could
examine whether their experiences with Al are similar to those of
leaders and developers. The experiences of patients should also be
examined to develop Al-based solutions that support services, care

and truly meaningful solutions for patients.

5.1 | Implications for nursing management

It seems inevitable that Al will plant important roles in nurse leaders’
work in the future. Thus, as stated by Chen and Decary (2020), it is
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crucial for leaders to understand the state of Al technologies and the
ways they may be used to improve service efficiency, access, and
safety. Nurse leaders may also assist the establishment of organiza-
tional structures that foster positive clinicians’ attitudes towards Al
and provide them opportunities to be involved in all stages of Al
creation (Ronquillo et al., 2021). Nurse leaders who are familiar with
Al may provide better support for clinicians, management of organiza-
tions’ big data, and organizational resilience. Although we suggest that
nurse leaders should be familiar with the potential of Al, they should
also be aware of its possible risks. Thus, we recognize needs for

education and training should provide such expertise.
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Abstract

Aim: The aim of the study is to discuss the changing role of patients, nurses and doc-
tors in an era of digital health and heart failure care.

Background: With a growing demand for heart failure care and a shortage of health
care professionals to meet it, digital technologies offer a potential solution to over-
coming these challenges.

Evaluation: In reviewing pertinent research evidence and drawing on our collective
clinical and research experiences, including the co-design and development of an
autonomous remote system, DoctorME, we offer some reflections and propose some
practical suggestions for nurturing truly collaborative heart failure care.

Key issues: Digital health offers real opportunities to deliver heart failure care, but
patients and health care professionals will require digital skills training and appropri-
ate health services technological infrastructure.

Conclusions: Heart failure care is being transformed by digital technologies, and
innovations such as DoctorME have profound implications for patients, nurses and
doctors. These include major cultural change and health service transformation.
Implications for nursing management: Nurse managers should create inclusive and
supportive working environments where collaborative working and digital technolo-
gies in heart failure care are embraced. Nurse managers need to recognize, value and
communicate the importance of digital health in heart failure care, ensuring that staff

have appropriate digital skills training.
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artificial intelligence, digitalization of heart failure care, heart failure, heart failure professional
role, self-management
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1 | INTRODUCTION

Care for patients with heart failure is being transformed with the
introduction of digital technologies and digital care. For example,
health care professionals now have instant access to patient data, and
increasingly, face-to-face contacts are being replaced by on-line con-
tacts. As digital technologies are being developed at a rapid pace, this
has implications for the care of patients and the roles and relation-
ships of them and their health care professionals, particularly nurses
and doctors.

In the early stages of heart failure diagnosis and treatment,
health care professionals prescribe treatment and educate the
patient and family to effectively manage their condition. While the
role of nurses (Blue et al., 2001) and self-care strategies (Moser
et al, 2012) are well recognized, the active participation of the
patient has become increasingly important and endorsed by the
European Society of Cardiology (Fitzsimons, 2019). Accordingly,
recent ESC-guidelines promote education and self-care support for
patients with heart failure, enabling them to monitor their condition,
detect subtle signs of deterioration and take aversive action, thus
facilitating them to fully participate in managing their disease and to
help them to integrate their illness into their daily lives (McDonagh
et al,, 2021).

As treatments continue to improve and people survive events
that would have previously proved fatal, current care provision is
challenged by the increasing volume of people diagnosed with heart
failure and the complexity of their management. This is compounded
by an exponential rise in the number of chronically ill patients and
shortage of health care professionals (Healthcare Personnel
Statistics—Nursing and Caring Professionals, 2020). Consequently,
health care organizations are searching for sustainable solutions. It
is inevitable that patients will play a greater role as they are the
only constant factor in their own care process. However, not all
patients are able to take on this role due to a range of issues such
as frailty, cognitive impairment, fatigue lack of energy, limited health
literacy and social isolation (Magnani et al., 2018; Siabani
et al., 2013).

Contemporary health care systems recognize the need for new
solutions to ensure the maintenance and support heart failure
self-management that are accepted by patients and health care pro-
fessionals. The search for solutions started almost two decades ago
with the introduction of digital health into heart failure care, which
yielded promising results (Cleland et al., 2005). Since then the use
of digital health has been developed aiming to support self-care
maintenance and prevent hospitalization (Bashi et al, 2017;
Scherrenberg et al., 2021). The Topol review, ‘Preparing the health-
care workforce to deliver the digital future’ (Topol, 2019), asserted
that for optimal implementation of digital care, there is a need to
challenge the existing roles of patients, carers and health care pro-
fessionals and for them to work together to develop, test and
implement innovative solutions that put patients at the centre of

their care.
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2 | TELEHEALTH

The last two decades have seen a growing interest in novel ways to
better support patients with heart failure at home. Clinical trials have
embraced this approach by including structured telephone support,
interactive symptom/vital signs monitoring, or invasive continuous
monitoring (Abraham et al, 2011; Boyne et al, 2012; Galinier
et al., 2020; Kasper et al., 2002). For example, in a US randomized trial
(Kasper et al., 2002) of 200 patients with heart failure recently dis-
charged from hospital, each patient received telephone calls from a
nurse who adjusted their medications in line with an algorithm and
according to a predefined schedule. In a Dutch multicentre study
(Boyne et al., 2012) of 382 patients, 197 were randomized to a digital
intervention to report symptoms, knowledge and behaviour to a
nurse. Finally, in a French trial (Galinier et al., 2020) of 937 patients,
482 patients reported daily weight, symptoms and received personal-
ized education. Not surprisingly, the results of each study varied in
terms of effectiveness in reducing the incidence of hospitalizations or
mortality and improving clinical outcomes, which may be attributed to
different sample populations, interventions from different disciplines
and different outcome measures.

Controversy remains regarding the effectiveness and contribution
that noninvasive or invasive support can play in the anticipation or
management of decompensating heart failure symptoms (McDonagh
et al., 2021). Patients who have access to a specialist multidisciplinary
heart failure team may derive less benefit from telemonitoring com-
pared with patients without ready access to such a specialist team.
Health care systems, geographical location and funding often limit
patients’ options and choices on how their condition is treated
(Dierckx et al., 2017). Nevertheless, considering that the age of
patients with heart failure is increasing, frequent transportation to the
health care setting for face-to-face review and titration of evidence-
based medications can seem appropriate. During the COVID-19 pan-
demic, such patients were treated virtually through the use of video
call and/or telephone support. Preliminary data from the
United Kingdom showed that this enabled a reconfiguration of staff
resources to best manage the new circumstances, with lessons learnt
that will inform and improve future practice (Bromage et al., 2020).
COVID-19 has accelerated the need to find urgent and innovative
solutions to the organization and delivery of health care, especially for
those patients with long-term, chronic conditions such as heart failure
(Ski et al., 2021).

Telehealth has the potential to contribute to a personalized
approach and improve access to heart failure care and overcome geo-
graphic inequalities. It can also improve self-management and empow-
erment for people and lead to greater efficiencies in the health care
system (Silva-Cardoso et al., 2021). Teleconsultation, telemonitoring
and the use of wearable devices and apps for heart failure health and
lifestyle support are increasing rapidly, but caution is warranted
regarding such technology, especially concerning issues such as data
validity and privacy, and support for patients and clinicians using these

technologies is an important consideration (Singhal & Cowie, 2021).
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3 | CURRENT ROLE OF PATIENTS, NURSES
AND DOCTORS

Digitalization of health care is transforming the conventional patient-
clinician relationship from a traditionally medically-led model of care
where ‘doctor knows best’, to an approach where patients are
actively engaged and share decision making (Mackie et al., 2019).
Indeed, patients are becoming more skilled in ‘health literacy’, and
they more commonly research their conditions extensively, which is
represented by the 1.6 million searches for health information on the
NHS Choices website in 2019 (Topol, 2019). Moreover, patients with
heart failure—and their informal caregivers—have demonstrated an
interest in the incorporation of digital technologies into their treat-
ment (Zippel-Schultz et al., 2021). From a health care professional per-
spective, the ability to provide optimal care, such as fortnightly
titration of p-blockers as advocated in guidelines (McDonagh
et al., 2021), is becoming impossible, as patient numbers increase and
resources decline. Furthermore, heart failure specialists may lack the
time and resources to periodically review data from noninvasive/
invasive monitoring and provide necessary follow-up, when war-
ranted. Digitalization of health care may alleviate these health care
challenges by presenting an opportunity for participatory medicine
(Barrett et al., 2019). Including patients in care-related decisions and
empowering them to self-manage their condition would appear not
only acceptable but expected from a patient's perspective
(Wattel, 2018). In the current resource-restricted environment, this
could be achieved, for example, through the integration of artificial
intelligence, along with gamification to increase patient engagement
and enable the effective titration of evidence-based medication, with-
out the need for review by a heart failure specialist. The PASSION-HF
project extends the concept of telemonitoring into a new era—that of
personalized home-based patient care (Barrett et al., 2019). This con-
temporary form of patient-centred care may improve patient adher-
ence to treatment (Evangelista & Shinnick, 2008), increase patient
satisfaction (Hanucharurnkui & Vinya-nguag, 1991), reduce costs
incurred by patients (e.g. travel and parking) (DeMonaco & von
Hippel, 2007), enhance patient outcomes (Sarasohn-Kahn, 2013) and
decrease health care costs (Sarasohn-Kahn, 2013). Ultimately, the
majority, if not all, areas of health care will be influenced by the adop-
tion of digital technologies over the next 20 years (Topol, 2019).
Therefore, training in digital skills for health care staff is essential, with
effort employed to avoid digital exclusion for patients and staff, which
should facilitate equality of engagement across different geographies
and socio-economic groups (NHS Digital, 2019).

4 | HOW THESE ROLES WILL LOOK IN
CASE OF AWELL-FUNCTIONING DOCTORME

Given that the current roles in health care mainly consist of active
monitoring or data collection (explicit data), it is expected that passive
monitoring (implicit data) will play an important role in the future. And

this will mainly involve noninvasive implicit data. This includes

RIGHTS L

noninvasive biosensors and also sensors in smartwatches and smart-
phones. An advantage of collecting implicit data is that the patient
and health care professionals are not burdened by it. After all, the
patient does not notice it, and the health care professional does not
have to do anything for it. This results in a direct increase of available
patient data that can then be used to make health care decisions.

This increase in patient data also provides an opportunity to redi-
rect health care provision towards preventive rather than reactive
care. With the increase in pressure on care, one sees that only neces-
sary care is provided, for instance care in response to a deterioration
in a patient’s condition. With the help of e-health and artificial intelli-
gence, the focus can be more on predictive and preventive medicine
(Barrett et al., 2019). This means that not only the current condition
of a patient is treated, but the emphasis is also explicitly on the long-
term treatment of patients.

Because artificial intelligence can make use of a lot of available
data, it is not inconceivable that e-health applications will later
become the gatekeeper for the patient. Patients increasingly have to
deal with comorbidities, and these require complex treatments with
extensive guidelines. Treating multiple comorbidities with the current
complex guidelines is sometimes difficult enough.

E-health is already reducing burden on patients and health care
professionals (e.g., by reducing the administrative burden) and will
generate more data on which preventive (and personalized) health
care can be applied. This in turn will give patients the opportunity
(with the help of e-health education) to get to know their illness better
and deal with it better, which in turn will increase the patient’s confi-
dence in self-care. Health care professionals will have more time for
the patient with more complex needs, and also for their circum-
stances, not just their iliness.

5 | DOCTORME AS AN ALTERNATIVE
DELIVERY OF CARE VERSUS ADJUNCT TO
USUAL CARE

In 2018, the PASSION-HF consortium, consisting of clinical heart fail-
ure specialists, software developers and academic researchers,
embarked on the co-design and development of a medical device, with
the potential to revolutionize the delivery of modern-day heart failure
management. The study, funded by Interreg NWE, is due to complete
in 2023. Members recognized that over the last two decades, telemoni-
toring has been an adjunct to usual care, whereby the patient remotely
engages with the health care system; however, direction in terms of
medications and lifestyle remained at the discretion of the health care
professional who receives his/her data. As a result, gaps remain in the
‘real world’, in terms of the timely application of current evidence-
based therapies (Bayes-Genis et al., 2018) as often health care profes-
sionals delayed decisions pending additional clinical data (blood pres-
sure, renal function) or uncertainty regarding follow-up.

DoctorME will alleviate the burden on heart failure specialist,
allowing them to focus on the most complex conditions, by offering

safe and effective titration of evidence-based medications based on
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artificial intelligence and guideline-based algorithms, with the ability
to provide personalized advice directly to the patient. As an autono-
mous remote system, DoctorME will provide 24/7 support and educa-
tion to patients with heart failure (Ski et al., 2020). No longer will
guidance be limited to Monday-Friday, 9:00 AM-5:00 PM, rather it
will be immediate, though with onward referral to a heart failure spe-
cialist if DoctorME detects an acute deterioration in the patient’s con-
dition. The PASSION-HF consortium is using artificial intelligence as
an enabler to optimize effective heart failure care in consideration of
disease complexity. DoctorME promotes joint decision making
through upskilling, educating and subsequently empowering patients
to achieve optimal self-management (Ski et al., 2021).

A recent qualitative study of 49 patients and 33 of their informal
caregivers aiming to explore determinants of their acceptance regard-
ing a system such as DoctorME—found four main themes: (1) needs
and expectations, giving information about the expected benefits;
(2) preferences regarding the care process, dominated by the per-
ceived benefits of the familiar patient-doctor relationship and the
human aspects of care process as a reflection of the necessary learn-
ing effort or the change in behaviour to be made, when using the sys-
tem; (3) perceived risk, focusing on possible errors; and (4) trust,
based on the belief that the doctor-at-home delivers what is prom-
ised. Participants expressed a desire for reassurance and a wish for
more support in the management of heart failure, envisioning such a
system as a potential daily companion supporting their daily routines.
They were receptive to changes to the current health care process,
though trust was identified as an important basis for acceptance and
use. Perceived risk for decision-making errors, which may be poten-
tially life-threatening, was a major concern and a barrier to adoption
of such a system. However, overall patients and informal caregivers
were receptive and saw clear benefits of digitalization in health care
and that an interactive decision-making system for patients could
empower and enable effective self-care (Zippel-Schultz et al., 2021).

These findings are generally congruent with those of recent
reviews of technology-based support for caregivers of stroke patients
(Lobo et al., 2021) and for nurses (Gan, 2020). In their rapid review,
Lobo et al. (2021) highlight the influences of technology in improving
stroke caregiving and the need to include user-centred design princi-
ples to create a meaningful, actionable and feasible system for care-
givers, specifically its delivery process and ability to meet the needs of
the individual. With regard to health care professionals, Gan (2020)
found that technology, specifically telehealth and telementoring, can
help nurses monitor patients remotely and contribute to patient edu-
cation and counselling, as well as maximize mentoring opportunities,
the provision of support and learning among nurses. The growing
shortage of nurses demands flexibility of care and staffing and that
alternative and creative ways of working are considered. Nurse man-
agers want to deliver safe, quality care while containing staffing levels
and avoiding unnecessary costs. Digital health technologies such as
described offer nurse managers alternative, creative ways of working,
which can alleviate some of the physical and emotional demands of
traditional bedside nursing, prove more rewarding and job-enriching,

improve continuity of care and be cost-effective.
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As noted by Lobo et al. (2021), the purpose of these systems is to
promote person-centred care (Dyb et al., 2021) and transform current
health care practices through the promotion of information delivery,
expansion of care and empowerment of individuals to manage their
health (Mermelstein et al., 2017). Digital technologies and innovations
such as DoctorME offer a practical, innovative means of achieving

these.
6 | IMPLICATIONS FOR NURSING
MANAGEMENT

Nurse managers are challenged with creating inclusive and supportive
working environments where collaborative working and digital tech-
nologies in heart failure care are embraced. To ensure this happens,
nurse managers need to communicate a clear message of the impor-
tance of valuing digital health, ensuring staff have the appropriate dig-
ital skills training.

7 | CONCLUSION

Heart failure care is being transformed by digital technologies, and
innovations such as DoctorME have profound implications for
patients, nurses and doctors. These include cultural change and health
service transformation. There will be a need for patients and health
care professionals to acquire some element of digital skills and for

health services to have the appropriate technological infrastructure.
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Abstract

Aim: The aim of this study is to explore the experiences and perceptions of final-year
nursing students on the acceptability and feasibility of using a chatbot for clinical
decision-making and patient safety.

Background: The effective and inclusive use of new technologies such as conversa-
tional agents or chatbots could support nurses in increasing evidence-based care and
decreasing low-quality services.

Methods: A descriptive qualitative study was used through focus group interviews.
The data analysis was conducted using a thematic analysis.

Results: This study included 114 participants. After our data analysis, two main themes
emerged: (i) experiences in the use of a chatbot service for clinical decision-making and
and (i) integrating conversational agents into the organizational safety culture.
Conclusions: The findings of our study provide preliminary support for the acceptability
and feasibility of adopting SafeBot, a chatbot for clinical decision-making and patient
safety. Our results revealed substantial recommendations for refining navigation, layout
and content, as well as useful insights to support its acceptance in real nursing practice.
Implications for Nursing Management: Leaders and managers may well see artificial
intelligence-based conversational agents like SafeBot as a potential solution in mod-
ern nursing practice for effective problem-solving resolution, innovative staffing and
nursing care delivery models at the bedside and criteria for measuring and ensure
quality and patient safety.
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1 | INTRODUCTION

Clinical patient safety aims to reduce any risk associated with care to
a reasonable threshold (World Health Organization - WHO, 2009).
While the race to ensure clinical patient safety began with the publi-
cation of ‘To Err is Human’ (Institute of Medicine, 2000), two decades
later, it remains one of the most important critical dimensions of qual-
ity of care, as well as an international challenge for both health care
organizations and educational institutions (Kirwan et al., 2019). In this
context, the provision of safe and high-quality health care will be
dependent on clinical judgements and decisions made by profes-
sionals at all levels of the health care system (Melin-Johansson
et al., 2017). The clinical decision, by definition, is a complex, dynamic
selection process with numerous variables to be considered, resulting
from the critical reasoning process and derived from both the knowl-
edge and experience of the professional (Far¢ié et al., 2020;
Manetti, 2019), in which, depending on the decision taken, the
expected results can either have a positive impact or seriously com-
promise the clinical safety of the patient (White et al., 2021).

Nurses are continually making decisions as part of the care pro-
cess, each of which requires four separate stages: information collect-
ing, analysis, decision-making and implementation (Akbar et al., 2021).
Yet, the evidence indicates that there is still a gap in explicit training
in problem-solving strategies and critical thinking, which frequently
leads to an inadequate decision-making competence (Chen
et al., 2021). Recent research with newly graduated nurses shows
how insecurity in decision-making leads to the need for a second
opinion in the first place, which generally responds to an informal
source of information, possibly based on clinical nursing practice but
not always on evidence (Garcia-Martin et al., 2021). Clinical nursing
practice and clinical simulation allow nursing students to acquire the
skills required for professional practice while also supporting them in
making independent clinical decisions and cultivating social problem-
solving abilities (Ahmady & Shahbazi, 2020; Gandhi et al., 2021). In
this context, the effective and inclusive use of new technologies could
support nurses and nursing students in increasing evidence-based
care and decreasing low-quality services (Braithwaite et al., 2020;
Hospodkova et al., 2021; Saini et al., 2017), including harmful care to
patients, which is estimated to account for 10% of all iatrogenic harms
or adverse effects of care worldwide (National Academies of Sciences,
Engineering, and Medicine et al., 2018).

Over the last few decades, technological advances in voice rec-
ognition, natural language processing (NLP) and artificial intelligence
(Al), as well as advances in components to support this type of tech-
nology, have increased the availability of dialogue systems for use in
differing fields such as economics (Mai et al, 2019), business
(Davenport et al., 2020) and health care (Schachner et al., 2020).
Conversational agents are dialogue systems that use both Al and
NLP, including a learning system based on statistical models that
learn from data and make predictions based on a number of features
(Kidwai & Rk, 2020). These agents can detect and interpret verbal
and written language in order to engage with people via speech or

writing in multiple formats such as web-based platforms, audio
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recordings or mobile apps (Milne-lves et al., 2020). Chatbots are now
available in different degrees of sophistication, ranging from more
advanced models such as robots, holograms or avatars to simpler
forms such as chatterboxes, in which the user can interact with an Al
via written language or typing and maintain a conversation through
an interface that generates conversation parameters and natural
responses (Xu et al., 2021).

Notwithstanding most conversational agents in the health sector
have been developed with the aim of incorporating patients in their
health process (Jang et al., 2021), as well as targeting a population
with limited access to the health system or with little information on
health issues (Gardiner et al., 2020), little is known about their applica-
tion in nursing clinical practice training and clinical simulation to pro-
mote efficient clinical decision-making and problem-solving abilities in
patient safety. Thus, the aim of this study was to explore the experi-
ences and perceptions of final-year nursing students on the accept-
ability and feasibility of using a chatbot for patient safety by
incorporating the best evidence-based dataset into their clinical

decision-making process.

2 | MATERIALS AND METHODS

2.1 | Design

A qualitative descriptive study was conducted using focus groups
from September to November 2021 (Sandelowski, 2000). In this
study, students used a task-based conversational agent to assess and
manage an acute pesticide poisoning in a simulated rural primary care
setting.

2.2 | Participants

The study was carried out at the University of Almeria. The selection
criteria included final-year nursing students who (i) were enrolled in
Research Methodology module, (i) attended to more than 80% of les-
sons and (iii) whose participation was voluntary. Participants did not
receive any previous chatbot training prior participating in this study.
Furthermore, participants were advised that their experiences would
not have any bearing on their academic grades. Sociodemographic
characteristics are summarized in Table 1.

2.3 | Procedure

The chatbot, called ‘SafeBot’, was designed as a decision tree algo-
rithm conversational agent to support nursing students in assessing
and managing an acute pesticide poisoning in a simulated rural pri-
mary care setting. The preliminary content for the chatbot was devel-
oped by the authors based on the Reason’s Swiss cheese model for
patient safety (Seshia et al., 2018). This model combines the concepts

underlying the Swiss cheese model (e.g., active involvement of
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stakeholders, coordination and collaboration across organizations,
promoting a safety culture and automating tasks) and cognitive biases
plus cascade to better understand the complexities of reducing harm
and provide an evidence-based strategy for proposing potential solu-
tions for adverse events (Reason, 2000). In this manner, the chatbot
content integrated evidence-based strategies and information for
acute pesticide poisoning that used a framework theory to foster
well-informed clinical decisions and reduce potential error-provoking
factors such as unhealthy cultures or an inadequate knowledge-expe-
rience-skill set (Afshari et al., 2021) (Figure 1).

The prototype chatbot system was designed as a health care
application webchat that could be accessed via mobile and desktop
devices. The purpose of using this prototype in a single simulated sce-
nario was to collect more detailed qualitative data that could be used
to develop a more accurate conversational agent based on nursing
needs and expectations. Each interaction began with a welcome mes-
sage that explained the purpose and capabilities of the chatbot using
two preselected input phrases tied to specific situations: ‘Are you in a
primary care setting?” or ‘Are you in a hospital care setting?” Once
participants selected one of these two paths, they could self-direct to
different methods in assessing an acute pesticide poisoning patient.
Overall, the performance of the task-based chatbot followed the
architecture depicted in Figure 2.

TABLE 1 Demographic characteristics of participants

Characteristics Number (n) Percentage (%)
Age
18-23 96 84.21
24-29 10 8.77
30-35 3 2.63
36-41 2 1.75
42 and above 3 2.63
Sex
Female 91 79.82
Male 23 20.18
Previous experience with chatbots (e.g., goal-based shopping
chatbots)
Yes 26 22.81
No 88 77.19

24 | Data collection

Researchers developed and agreed on an interview protocol based on
the reviewed literature to encourage participants to give in-depth
answers about the topic (supporting information Table S1). The pri-
mary researcher approached each eligible participant and invited them
to participate. Twelve focus groups (FGs), composed of 8 to 12 stu-
dents each, were conducted at the University of Almeria in September
2021 by two researchers, one of whom was a qualitative methods
expert and an observer who assisted and took field notes. These
group interviews were digitally audio recorded and lasted between
40 to 60 min. Data collection was continuously analysed through an
iterative process until data saturation was reached. Participants were
given the option to revise the recorded transcripts and read their tran-
scriptions before beginning the data analysis process to ensure that

their views were accurate.

2.5 | Data analysis

Data analysis was based on thematic analysis and supported the
ATLAS.ti v9.0 software (Braun & Clarke, 2006). First, recording inter-
views were transcribed by two researchers and familiarized them-
selves by reading all transcripts repeatedly and organizing relevant
data into meaningful codes of the first two interviews in an inductive
and exploratory approach. Codes were reviewed and altered to assim-
ilate new data as coding continued, which were then classified into
potential themes to reflect participants’ experiences and perceptions.
Following that, these themes were reviewed by reading all codes and
the entire set of data to confirm thematic validity before defining and

naming them and preparing a final report (Figure 3).

2.6 | Ethical considerations

This research was conducted out with the agreement of the Ethics
Committee at the University of Almeria (EFM 159/2021) and in accor-
dance with the Declaration of Helsinki's ethical principles. Confidenti-
ality and anonymity were ensured by assigning alphanumeric IDs to
each participant (letters ‘G-X’ [group] and ‘P-X’ [participant]). Prior to
the study, participants provided informed consent and had the option
to withdraw at any moment.

[ Education J [ Training ] [ Policies

] [Crcun

) (o) (e )

First day in Specific
a healthcare knowledge Inadequate
centre never used safety
(emergency (pesticide standards
visit) poisoning)
Acute pesticide
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{ N/
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new
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Language
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his co-worker
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followed
and veritied
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FIGURE 1 Each slice of Swiss cheese model as error-provoking factors in adverse events (acute pesticide poisoning)
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FIGURE 2 System architecture for the
proposed chatbot
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FIGURE 3 Conceptual map based on fourth-year nursing students’ experiences with using a chatbot for clinical decision-making and patient

safety

2.7 | Rigour

Methods and findings are reported in line with the consolidated
criteria for reporting qualitative (COREQ) research principles (Tong
et al., 2007). The credibility, transferability, dependability and confirm-
ability criteria developed by Lincoln and Guba (2006) were used to
assess trustworthiness. Additionally, two researchers conducted the-
matic analysis independently to confirm its validity and accuracy. If
their analyses differed, a third researcher was consulted to reach an
agreement. All of the researchers agreed on the final results. The
researchers participating in the chatbot design were not the same as
those in charge of data collection. None of them were involved into
the academic module assessment.

3 | RESULTS

3.1 | Participant characteristics

One hundred fourteen final-year nursing students participated in
12 FGs, representing a participation rate of 79.17% (N = 144 total
final-year nursing students). The average age of the nursing students
was 22.71 years old (SD = 5.75), with a range of 19 to 57 years.

RIGHTS LI N '-"l}

Generally, 79.82% of individuals (n = 91) identified as female,
whereas 20.18% identified as male (n = 23). Table 2 summarizes the

findings of qualitative analysis, which identified two primary themes.

3.2 | Theme 1: Experiences in the use of a chatbot
service for clinical decision-making

This first theme focuses on the participant’s interaction with SafeBot
during a simulated emergency situation. Participants expressed their
perceptions on its design and performance, such as how this tool
organized the information, how the flow was, its feasibility, as well as
some visual appeal, among others. Moreover, the participants
highlighted some characteristics of the chatbot content, such as its

pace, precision or adequacy.

3.21 | Subtheme 1.1: Perceptions of the chatbot
design and performance

The majority of participants indicated positive experiences with the
chatbot during the simulated scenario, outlining its brevity, usefulness

and user-friendliness. However, some participants emphasized some
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TABLE 2 Themes, subthemes and representative quotes

Main themes Subthemes Representative quotes
Experiences in the use of a chatbot Perceptions of the chatbot design and ‘It was interesting that the chatbot only had
service for clinical decision-making performance text-based buttons because in a stressful

situation, such as the simulated case,
where you have to assess the patient
quickly, you may not want to waste time
typing or even being blocked if you have
to talk with a machine instead of a
person’ G12-P4

‘| like the idea of a tool that can organise all
of the information that is sometimes
complex and maybe can be useful in care
settings. Not just in emergency situations,
but also in primary care and
hospitalisation. The only thing that |
missed was finding more options because
you sometimes need identify other things
that could be introduced by voice rather
than just following the software roadmap’
G1-P7

Evaluation of the content output ‘The chatbot information was precise and
concise, as we were in an emergency
situation and needed to act as soon as
possible. Perhaps in other care settings, it
would be a good idea to include more
information or give us the option to click
on links that provide us with more
evidence-based information’ G8-P6

‘The content that appeared on the screen
when the final decision was made was
quite informative. It was comprehensive
and useful, but the screen before failed to
provide us with enough information to
clear our thoughts and determine whether
we were on the right direction’ G10-P2

Integrating conversational agents into Technology acceptance and implementation ‘From my point of view, | believe that what
organizational safety culture for health care institutions many people may think about this chatbot
is that it will eventually replace us. It is
necessary to demonstrate that it is not
intended for replace anyone, but to
provide safer and high-quality care’
G9-P8

‘| found it useful in the sense that it can be a
resource we can use in our day-to-day
work because of the amount of care that
we offer and because of the rush, we
sometimes need something that helps us
to solve some question that we had at the
time. Yet, | also see a need for a good
design, for example, in the data treatment,
how to collect the data, and so on, so |
think this can make professionals think
about what is being used and how their
data is managed’ G5-P2

Usefulness of SafeBot for delivering safe ‘It makes me wonder how this chatbot can
care boost our confidence in our nursing
practice. This type of technology supports
you because you know it uses evidence-
based information, and if you have any
doubts, it is a quick and user-friendly tool

(Continues)
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TABLE 2 (Continued)

Main themes Subthemes

aspects for improvement, such as the accuracy of the information or

the suitability of the colours used:

‘| found the use of the chatbot in an emergency situation
to be incredibly helpful and user-friendly, a real safe boat!
On a management level, | think it was quite intuitive; it
was simple to navigate between the options provided, it
was quick, and it allowed us to make a faster and
evidence-based decision. | believe that if we hadn’t had
this tool, we would have had more doubts and would
have taken longer to assist the patient, whereas this
chatbot can clear up many of the doubts that can arise in
these kinds of cases’ G5-P9

‘It was very interesting! Yet, it drew my attention because
| am colourblind and it might be interesting to consider
colours when designing the layout of resources like this.
Due to the contrast of the font and background colours
on some screens where | had to interact with the chatbot,
it was difficult to read and see the options available’
G2-P3

3.22 |
output

Subtheme 1.2: Evaluation of the content

Although many participants mentioned the applicability of using
SafeBot to improve patient safety and the quality of care provided in
any health care unit, as well as to have thorough information about a
specific issue, some of them stated that they missed having the possi-
bility to further explore the information to confirm its

appropriateness:

‘The content was concise, it provided the necessary infor-
mation to move forward in the pesticide poisoning patient
care process, and, most importantly, it appears to be
quite useful in the content organisation that we can have
about a niche area, such as poisoning, for example. May-
be this type of tech can help us in getting straight to the
point and identifying what we require’ G12-P6é

RIGHTS L

Representative quotes
to clarify any question that arise in any

care setting’ G4-P5

‘It will depend on the care setting in which the
chatbot will be implemented because, for
example, in an emergency unit the time to
interact with the chatbot is so limited. It
could be interesting develop other types of
chatbots that allow for faster interaction,
such as voice recognition, rather than text
or text-based buttons, which may be more
difficult to be used in that context’ G3-P1

“In terms of content, | thought it was too brief. | would
have liked to find more information or, perhaps, any
option where | could select ‘find out more’ to see if this is
what | wanted to select or not. You can pick ‘the patient
is conscious or unconscious’ in the first option, but mov-
ing forward, we find an option that asks ‘What type of
pesticide could the patient have been exposed to?’ and
perhaps it would have been useful to check exactly what

each type of pesticide was” G8-P8

3.3 | Theme 2: Integrating conversational agents
into organizational safety culture

This theme shines a light on the importance of the benefits of using
chatbots like SafeBot for nurses and patients, which can lead to an
improvement in the quality of care delivered and patient safety and

also the relevance of the acceptance among nurses for its use.

3.3.1 | Subtheme 2.1: Technology acceptance and
implementation for health care institutions

Based on their placement experiences, some students pointed out the
significance of involving nurses at the bedside care in the develop-
ment and implementation of the chatbot because, as they outlined,
new implementations can be perceived by professionals as adding to
their workload. Furthermore, they also indicated that these innova-
tions are sometimes rejected due to professionals’ fear of the
unknown and a feeling of not being supported by their managers, as
well as some concerns related to data security management and other

privacy issues:

‘To be honest, | believe that the professionals’ acceptance
of this resource might be influenced by their fear of the
unknown rather than their age. In my placements, for
example, | see that it could not be related to the profes-
sionals’ age, but to their fear of change. | believe that if
you do not imply professionals in the development of the

chatbot, we will return to the same routine, the
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imposition of new instruments, equipment, etc., that
eventually, they consider a burden and a waste of time’
G9-P1

‘Mostly, it will depend on the support that professionals
receive from managers, sisters and administrative because
many things that they ask to be used are just being left in
there and they think that the professional should learn to
use it. It is necessary for these professionals to be trained
on how to use these resources as they can help profes-

sionals in providing a safer care’ G1-P4

3.3.2 | Subtheme 2.2: Usefulness of SafeBot for
delivering safe care

A large number of participants found the chatbot handy for their pro-
fessional work because of its availability and ability to resolve doubts
at any time, as well as a sense of self-confidence as a future novel
nurse where the chatbot can help them when facing complex situa-
tions and the security of finding evidence-based information. On the
other hand, they stated that the chatbot can be improved by develop-
ing a chatbot with voice recognition to be able to interact faster than
typing or selecting options:

‘| believe that SafeBot can be useful in terms of clinical
patient safety, not only in emergency situations like the
one used in the simulation, but also in primary care and
other hospitalisation units. | believe that these types of
resources, in particular, help us to organise our knowledge
and keep us up to date on the most recent evidence avail-
able’ G9-P2

‘This chatbot is convenient for nursing professionals for
several reasons. First, because it's available 24/7, it can
allow us to confirm some knowledge that we have some
doubts about, such as which is the scientific evidence
about the correct collocation of a nasogastric tube, or
even the ability to get information in the moments that
you need to get updated faster and without having to use
a database, create your research strategy, etc. | believe it
is a simple, quick, and useful resource’ G7-P4

4 | DISCUSSION

This study was aimed to explore the experiences and perceptions of
final-year nursing students on the acceptability and feasibility of using
a chatbot for clinical decision-making and patient safety. After ana-
lysing our results from the FGs, it was found that almost all partici-
pants reported positive feedback in terms of usability and
acceptability, inferring a qualitative improvement in clinical decision-

making and problem-solving abilities for patient safety in a simulated
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scenario. While the design and use of conversational agents for
patient-chatbot interaction in niche areas such as mental health and
long-term care have been widely discussed (Abd-Alrazaq et al., 2021;
Fitzpatrick et al., 2017; Schachner et al., 2020), this study yields some
interesting and relevant findings regarding the use of professional-
chatbot interaction in order to provide precise, evidence-based and
timely decisions in patient care and safety. Nursing knowledge-driven
and management processes are certainly gaining traction in order to
leverage the best information available to ensure the quality and
safety of care provided (Braithwaite et al., 2020; Shahmoradi
et al., 2017); however, to the best of our knowledge, this is the first
study to explore the use of task-based Al to promote patient safety
by incorporating the best evidence-based dataset into the clinical
decision-making process.

Our findings, like those of other studies (Abd-Alrazaq et al., 2021;
Dhinagaran et al., 2021), denoted that participants found the design
and performance to be engaging and motivating but also improvable.
Although most participant reported that the chatbot had a clean
design and user-friendly navigation system, other impressions were
more centred around the idea of usability and its current limitations.
Suggestions included highlighting not only the most essential informa-
tion or allowing users to select interface colours or colour schemes,
particularly for visually impaired professionals, but also other exten-
sions of use such as oral interaction with the conversational agent
(Koman et al., 2020). Others, on the other hand, suggested that a
button-based navigation system could be sufficient, if not preferred,
over free-text or voice interaction, which would be especially relevant
to broader accessibility and valuable for new professionals who may
not know the specific information they require during their clinical
decision-making process (Beilharz et al., 2021; Curran et al., 2019).

A number of studies are currently looking for new approaches to
integrate chatbots and Al-based conversational agents to support
health-related activities, albeit the quality of content still needs to be
improved (Park et al., 2019; To et al., 2021). While the information
was found to be adequate, accessible and useful, nearly all partici-
pants felt that the content output could be more concise, accurate
and employ appropriate length responses and also include other
options to motivate participants to explore other related content at
their own pace (Stal et al., 2021). One possible explanation for this
could be the need of different levels of chatbot personalization (intrin-
sic, extrinsic or a mix of both) in order to create user profiles or user
models and support personalized and adaptative features (Fang
et al., 2018; Kocaballi et al., 2019). Indeed, earlier research has shown
that adaptative conversational approaches such as determining level
of expertise or confirmation strategies can improve system perfor-
mance, usability and efficacy in clinical decision-making, resulting in
increased accuracy and patient safety (Abd-Alrazaq et al., 2021).

These technologies may support organizations, senior nurses and
other health managers in reducing biassed judgement and decision-
making at both the individual and group levels, which may have a neg-
ative impact on patient safety at all levels of the health system
(Mannion & Thompson, 2014). Based on our findings, however, there

are certain challenges to be considered when integrating
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conversational agents in real nursing practice. Whereas there appears
to be a positive mindset and self-efficacy toward adopting a chatbot,
adequate resources, time, training and knowledge are required to sup-
port acceptance and long-term use among nursing students and pro-
fessionals (Brandtzaeg & Fglstad, 2018; Fglstad et al., 2018). This
technology may support nurses and nursing students in making
informed decisions during the patient care by automating the data
process; however, the final clinical decision should rely on their clinical
judgement, considering current evidence and a view of appropriate
clinical practice (Akbar et al., 2021; Araujo et al., 2020). It should be
noted that there may be professional concerns and reservations about
using chatbots, including fear or uncertainty for the unknown, ethical
and privacy implications or the perception of additional workload
(Mokmin & lbrahim, 2021). For these reasons, recent research sug-
gests that front-line professionals should be involved in the design
and implementation of decision-making support systems, sharing their
perspectives and verbalizing their perceptions and underlying nursing
practice requirements, thereby promoting a better adoption of their
use for care quality and patient safety (Fritz & Dermody, 2019).
Despite these findings lend weight to the idea that the digital age and
the speed with which information is transmitted are transforming
communications and clinical practices, the research on the use of con-
versational agents in nursing practice for patient safety is still limited
(Curran et al., 2019; Rouleau et al., 2017). This could be explained by
the fact that the most current software available for implementing
conversational agents is fee-based and thus not cost-effective to
maintain in clinical practice (Barthelmas et al., 2021). Surely, some par-
ticipants mentioned the usefulness and beneficial effects that such
advances may have in promoting evidence-based clinical decision-
making at the bedside, regardless this technology is not currently pre-
sent in their actual clinical placements (Martinez-Garcia et al., 2021).
Emerging information and communication technologies, such as Al-
based conversational agents, may not only contribute in better patient
safety judgements and decisions but also introduce new avenues for
higher organizational safety culture values (Akbar et al., 2021). The
use of more transparent knowledge sharing among organizational
members through use of reliable resources may improve clinical
decision-making abilities of nurses and develop methods for using
common knowledge at an organizational level to promote trust and
organizational culture (Yoo et al., 2019).

Conversely, there are important limitations to consider when
interpreting our results. Given the exploratory nature of our study,
nursing students were chosen to avoid potential technological barriers
using a homogeneous sample within an uncommon clinical situation.
Nursing students were only expected to interact with the task-based
chatbot using a specified individual case scenario, a pesticide poison-
ing patient in primary care settings. This study also lacks a concrete
measure for evaluating the chatbot interaction. Although there are
considerable inventories for evaluating evidence-informed decision-
making competence in nursing practice and training interaction with
chatbot (Belita et al., 2021; Mokmin & Ibrahim, 2021), no studies have

been found to explore the use of a toolkit to assess nurses-chatbot

RIGHTS L

conversations pertaining patient safety. To the best of our knowledge,
no study has yet focused on the design of a chatbot for student or
professional-chatbot interaction in clinical decision-making and
patient safety, which has limited our discussion. Rather than conclud-
ing this topic, however, our findings warrant further discussion. Future
research should explore a gamut of clinical scenarios and may use our
preliminary findings to provide a more sophisticated chatbot design. A
future challenge for the chatbot should be to include professional
nurses and account for their needs in the design for accuracy, as well
as to include other advanced forms of chatbots such as Al-based con-

versational agents with deeper levels of extrinsic personalization.

5 | CONCLUSIONS

The findings of our study provide preliminary support for the accept-
ability and feasibility of adopting a chatbot for clinical decision-making
regarding nursing care and patient safety in certain situations,
although more research using diverse methodological approaches is
required. Our results revealed not just an overall positive response to
the design, performance and content output but also substantial rec-
ommendations for refining navigation, layout and content, as well as
useful insights to support its acceptance in real nursing practice.
SafeBot may constitute a down-to-earth resource to help cover gaps
in service delivery in terms of patient safety and to support clinical
decision-making with appealing and easily available evidence-based

information.

5.1 | Implications for Nursing Management

The rapidly changing digital era states the importance and urgency of
strategies to improve present and future care delivery, clinical
decision-making and patient safety. The use of chatbots by nursing
and health care professionals promotes the adoption of best available
evidence in practice, which might be particularly helpful for newly
graduated professionals and novice practitioners. Leaders and man-
agers may well see Al-based conversational agents like SafeBot as a
potential solution in modern nursing practice for effective problem-
solving resolution, innovative staffing and nursing care delivery
models at the bedside and criteria for measuring and ensure quality
and patient safety. While more research on the development and test-
ing of more sophisticated conversational Al is required, these findings
will contribute in driving new methods in the future landscape of

nursing practice and promoting organizational safety culture.
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Sustainable Development Goals—A clarion call for leadership in

nursing and midwifery

The UN call to action to reduce global inequities by 2030 and the
mantra where ‘no one is left behind’ is a compelling blueprint to end
poverty, improve the planet and improve the lives of all (UN, 2016).
The year 2020 was to be one of celebrations as the World Health
Organization (WHO) had declared it to be the international year of the
Nurse and Midwife; and the United Nations (UN) had just celebrated
the 75th anniversary of the formation of the UN and the fifth anniver-
sary of the commitment of 193 world leaders to the 17 Sustainable
Development Goals (SDG) (UN, 2020a; WHO, 2020). What emerged
in 2020 was not a year of celebrations but the beginning of a global
SARS-CoV-2 (COVID-19) pandemic. The pandemic has provided a lens
through which to view the depth of global inequity, acknowledged the
fundamental need to achieve SDGs and recognize the importance of
nurses’ and midwives' amplified voices as stakeholders at micro, meso
and macro levels influencing global policy and practice. At the time of
writing, approximately 611 million cases of COVID-19 were registered
globally, in excess of 6.5 million deaths reported, and over 12 million
vaccine doses administered (WHO, 2022).

The 17 Sustainable Development Goals (SDG) are the roadmap
for action to end global inequities and poverty and improve the health
and well-being of all: (1) No Poverty, (2) Zero Hunger, (3) Good
Health and Well-being, (4) Quality Education, (5) Gender Equality,
(6) Clean Water and Sanitation, (7) Affordable and Clean Energy,
(8) Decent Work and Economic Growth, (9) Industry, Innovation and
Infrastructure, (10) Reducing Inequality, (11) Sustainable Cities and
Communities, (12) Responsible Consumption and Production, (13)
Climate Action, (14) Life Below Water, (15) Life On Land, (16) Peace,
Justice and Strong Institutions and (17) Partnerships for the Goals
(UN, 2016). Despite the international commitment to the SDG
agenda, COVID-19 has demonstrated an unjust world, and the
mortality and morbidity experienced by those with the least resources
emphasize governments’ political, economic decision making and
social policies on health and well-being (Cannon, 2020). Khoo (2020)
describes those with the poorest outcomes during COVID-19,
including populations within a population. These included people with
disabilities and workers in low-paid, but essential service and personal
care sectors, the wvulnerability of institutionalized in care homes,
migrant and detention centres and prisons and those who lack secure
doors and shelter, including migrant workers and people experiencing
homelessness (p. 10).

At the same time, nurses’ and midwives’ roles have come to the

fore internationally, placing them front and centre in caring roles; also

acknowledging their heightened risk of contracting COVID-19
through deficiencies in the availability of personal protective equip-
ment (PPE) and the lack of safety equipment. Furthermore, additional
challenges encountered by nurses and midwives included working in
intense workplaces, managing quarantine, social discrimination and
the dual responsibility of caring for family (WHO, 2021), with
Mutambudzi et al. (2021) reporting a sevenfold increased risk of
severe COVID-19 (RR 7.43, 95% Cl 5.52 to 10.00) compared with
other essential workers.

The critical role of nurses and midwives in healthcare and
meeting SDGs was articulated (pre-pandemic) by the WHO (2020),
confirming a need for 9 million nurses and midwives to achieve
SDG 3 by 2030. The pandemic has reignited the strategic value of
nurses and midwives in planning, developing, delivering and
leading compassionate health systems fit for purpose. Thus,
achieving health for all depends on sufficient numbers of nurses
and midwives globally.

The 193 countries are at the midpoint in assessing their progress
in achieving the SDGs; the pandemic’s impact emphasizes the chasm.
Grant et al. (2022) describe a world that is unprepared to achieve the
169 SDG targets, with systems in shock due to the pandemic and the
realization of inadequate and siloed approaches to health, environ-
ment, education and economic sectors. Progress is critical, and nurses’
and midwives’ voices should intensify in shaping policy and practice
to reduce injustices.

Our call for this special issue provided an opportunity for nurses
and midwives to inform practice and policy conversations through
research accumulated during a global pandemic and framed in the
SDGs. Previously, we have individually written on the role of nurses
supporting the United Nations convention on Human Rights
(UN General Assembly, 1948) in navigating complex health systems to
reduce health inequity and improve health outcomes in society. Our
papers identified the role of public health and community nurses and
the importance of SDG Goal 5 explicitly addressing women'’s health
care (Davidson, 2016; Frazer et al., 2020). In this special issue, we pro-
vide a platform to make visible practitioners’ contributions during
global distress and economic instability. The reach of contributions
from China, Africa, Taiwan, South Korea, the United States, Albania
and ltaly is impressive and underscores the range where nurses are
influencing SDG targets. The positive association of degree nurses
and critical competency was highlighted by Wang et al. (2022) in

delivering maternal and neonatal health care. A review of evidence
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from Luque-Alcaraz et al. (2022) notes the lack of data and consulta-
tion with nurses regarding policy making for sustainable health care
systems and a need for more education, reinforcing Osingada and
Porta’s (2020) earlier paper highlighting nurses’ limited scholarship on
SDGs and observing a leadership opportunity. Hsieh et al. (2022)
described the reduction in stress among nurses associated with use of
gong meditation as a tool to improve mental well-being. Globally, the
prevalence of mental illness increased during COVID-19 and the
impact on society and health care workers specifically is accepted
(UN, 2020a). Systems supporting workforce planning are reported in
Shaffer et al. (2022) discussion on migration of nurses and the implica-
tions. Saralegui-Gainza et al. (2021) analyses identified the density of
nurses and midwives pre pandemic in the 50 counties of sub-Saharan
Africa increased in only seven. They note the macro level actions
required for workforce planning to achieve SDGs. While Han and
Lee’s (2021) study examined policy formation in Korea and the impor-
tance of learning from a previous pandemic and missed care in shap-
ing current workforce planning.

Nurses and midwives are trusted professionals (Anders, 2021),
and their collective voice is needed if we are to progress the SDG
agenda and reorient services. This includes shaping conversations for
ethical recruitment practices ensuring workforce stability worldwide,
and not focusing solely on high-income countries’ demands. Nursing
education can provide leadership in embedding SDGs in curricula
enabling the next generation of nurses and midwives to be positive
mediators in creating health and social-economic policy.

The pandemic has provided a clarion call, a burning platform, and
we need to take words from the page to action. Globally, nurses are
leading this critical work.
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Abstract

Aim: To analyse the current scientific knowledge and research lines focused on envi-
ronmentally sustainable health systems, including the role of nurses.

Background: There seem to be differences between creating interventions focused
on environmentally sustainable health systems, including nurses, and the scarcity of
research on this topic, framed on the Sustainable Development Goals.

Methods: A bibliometric analysis was carried out, via three databases (Web of Sci-
ence, Scopus and Pubmed), and the guideline recommendations were followed to
select bibliometric data.

Results: The search resulted in 159 publications, significantly increasing the trends
from 2017 to 2021 (p = .028). The most relevant countries in this area were the
United States, the United Kingdom and Sweden. Also, the top articles were from rel-
evant journals, indexed in Journal Citation Report, and the first and the second quar-
tiles linked to the nursing field and citations (p < .001).

Conclusion: Education is key to achieving environmentally sustainable health sys-
tems via institutions and policies.

Implications for Nursing Management: There is a lack of experimental data and poli-
cies on achieving or maintaining environmentally sustainable health care systems,
indicating that nurses have an important role and should be consulted and included

in decision-making policies regarding sustainability in the health care systems.

KEYWORDS
bibliometrics, environment, environmental research, global health, health research policy,
nursing
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1 | INTRODUCTION

The environment is a determining factor in the well-being and health
of the population, causing a negative impact when it is toxic or unbal-
anced (Kiang & Behne, 2021). Air and soil pollution, imminent climate
change, the destruction of healthy ecosystems and the creation of
ideal ecosystems for new microorganisms, such as the SARS-COVID-2
virus, among other factors, are reducing the quality of life and increas-
ing mortality (Fields et al., 2021). From Florence Nightingale to the
present, the environment makes it possible to improve the patient’s
disease process (Kiang & Behne, 2021). Still, if it is damaged or con-
taminated, it can even harm it in the short- and long-term health
(Fields et al., 2021).

Health systems are one of the more significant industries that
consume a tremendous amount of water, food, plastic materials and
energy (Fields et al., 2021). World Health Organization indicated in
2009 that the health sector might have one of the highest footprints
linked to energy and material consumption (World Health
Organization, 2009). Sustainable awareness and climate-friendly pro-
grammes can provide a high quality of care and reduce the production
of waste, plastic and emissions (Kiang & Behne, 2021). The World
Health Organization has promoted such programmes and interven-
tions since the beginning of 2010 (General Assembly, 2011), but it
was not until 2017 that a definition of environmentally sustainable
health systems was given. Environmentally sustainable health systems
are ‘health system that improves, maintains or restores health, while
minimizing negative impacts on the environment and leveraging
opportunities to restore and improve it, to the benefit of the health
and well-being of current and future generations’ (World Health
Organization, 2017). To achieve such a definition, the pillar is the inte-
gration of health care workers, especially nurses, since they are the
primary health care workforce (AIvarez—Nieto et al., 2022). Diverse
authors have highlighted the vital role of nursing in climate change,
their relevance in the Sustainable Development Goals, especially Goal
3, and the importance of nursing education in the environmental
awareness framed in Goal 4 (Anaker et al., 2015).

The education in sustainability and its awareness among nurses
have been described as pillars to mitigate the negative impact of
pollution on people’s health (Leffers et al., 2017), being entangled in
all 17 Sustainable Development Goals (Andker & EIf, 2014; Kearns &
Kearns, 2021; Kitt-Lewis et al., 2020). Therefore, nurses are engines
of change in the current health system regarding environmental
sustainability through research, and projects are integrated to
achieve it (Lilienfeld et al., 2018; Richardson et al., 2016). Recent
research indicated a scarcity of research focused on nurses and
(Osingada &
Porta, 2020). Additionally, this pandemic has increased hospital waste

environmentally  sustainable health  systems
and disposal and unsustainable options, limiting the sustainable
policies instituted (Sarkodie & Owusu, 2021). There seem to be
differences between creating interventions focused on environmen-
tally sustainable health systems, including nurses (Alvarez-Nieto
et al., 2022; Osingada & Porta, 2020) and the scarcity of research on

this topic (Sarkodie & Owusu, 2021).
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Based on these discrepancies, it is necessary and appropriate to
investigate how this revolution toward environmental sustainability is
going and what nurses’ role as agents is to create environmentally sus-
tainable health systems. The objective of this research was to analyse
the current scientific knowledge, and research lines focused on envi-
ronmentally sustainable health systems, including the role of nurses
during this last decade. Also, a secondary objective was to determine
the nursing education and interventions to improve the environmental

awareness among them.

2 | METHODOLOGY

21 | Research structure

Bibliometric analysis has been used in nursing to analyse meta-
approaches and data research (Kokol, 2021). Nonetheless, only one
bibliometric analysis includes some ideas about the sustainability in
the health sector and the role of nurses (White et al., 2014). There-
fore, the current research was structured to cover this topic following
the workflow described by Aria and Cuccurullo (2017): first, the
research design, which included the research questions (research
questions according to Zupic & Cater, 2015); second, the selection of
the bibliometric and visualization section (SPSS program and Vos-
viewer); and third, the compilation of the bibliometric data (via three
major databases in health: Scopus, Web of Sciences and PubMed),
analysis (bibliometric analysis and use of programmes), visualization

and interpretation.

2.2 | Data gathering

The research questions proposed were as follows:

Research Question 1. Which are the publication trend and
differences from the definitions of the World Health
Organization?

Research Question 2. Which countries and journals contribute
to this field, and what is their relationship?

Research Question 3. Which are the top publications and
authors focused on interventions to obtain environmentally sus-
tainable health systems and the inclusion of nurses?

Research Question 4. How did the research focus and major
topics evolve in the timeframe?

Research Question 5. What influence of nurses have as agents
and based on their workforce in the sustainability of health care

systems?

Based on these research questions, the research strategy followed
the population, intervention, comparison and outcome structure, which
led to selecting the keywords and medical subject heading.
The research strategy was formed by search strings: ‘Sustainability’,

‘Nursing’ and ‘Environment’ and a time limit of 10 years.
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The review's inclusion criteria were articles indexed in the data-
bases that contained some of the keywords from the thematic area of
nursing. The exclusion criteria were other thematic areas and docu-
ments focused on different systems and health care workers and not
framed in the World Health Organization’s definition.

An initial search carried out in September 2021 using ‘nurse’ and
‘sustainability’ identified 1112 from Scopus and Web of Science data-
bases. The results were reduced after the double peer revision from
researchers, leaving 87 articles that would provide information on the
topic. Based on the scarcity, the final research implemented in January
2022 was TITLE-ABS-KEY (nurs* AND environment* AND sustain-
able) in Scopus; TS = (nurs* AND environment®* AND sustainable) in
Web of Sciences and ((nurs*[Other Term]) AND (sustainable[Other
Term])) AND (environment[MeSH Terms]) in PubMed.

After applying the time limit, 852 documents were obtained in
Scopus, 677 papers in Web of Science, and 19 in PubMed, exported
in an excel and bibliographic format (.csv and .enw) to be reviewed in
the Endnote program (Clarivate Analytics, London, UK). The docu-
ments’ details included author(s), affiliation, type of publication, title,
abstract, keywords, year of publication, language and the number of
citations. Further searchers were implemented in other databases
(Google Scholar and Dialnet) using the exact search string. Finally,
grey literature relevant to the topic (conference papers) was included
(Figure 1).

The selection of the documents for the quantitative analysis fol-
lowed the PRISMA recommendations (Page et al, 2021). Two
researchers screened the documents’ titles, abstracts and keywords.
During the analysis, 468 documents were eliminated since they
focused on unrelated topics, such as fishing, biodegradation of waste
or microplastic in the oceans. Also, 450 documents were not included

since they focused on environmentally sustainable systems. Finally,
159 papers related to the nurses and sustainability in the health sys-

tem environment (Figure 1).

2.3 | Trend and association analysis

After obtaining all the data structured in the csv. format using the
Excel version 17 (Microsoft Corporation, Redmond, Washington,
USA), SPSS program version 28 (IBM Corporation, Armonk, NY, USA)
and VOSviewer version 1.6.15 (Ness Jan van Eck, Netherlands) were
used to determine significant differences, citation analysis and map-
ping and networking.

The data analysis was qualitative (mapping the items and checklist
of the publications) and quantitative (statistical analysis). The qualita-
tive analysis of the maps to identify the thematic and semantic struc-
ture of the scientific domain, visualizing its relationships with other
keywords, completed with a manual and critical selection for the final
filtering of the keywords, eliminating those that had to be with differ-
ent themes such as stressful work environments or burnout. The
checklist implemented was the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA), Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) and
Enhancing the Quality and Transparency Of health Research
(EQUATOR).

The quantitative analysis included metrics (Journal Citation
Report, quartile and Journal Citation Indicator of the year 2020 and
the year of publication) and details of the documents, such as the
count of cites according to PlumX Metrics. The research results were
analysed using descriptive analysis, such as the frequency of

[ Identification of studies via other methods }

Reports not retrieved
(n=16)

v

[ Identification of studies via databases and registers
—
. Records identified from (2011- ?:,gzgi ;:moved before
S 2021): £k Records identified from (2011-
£ Databases (n =1548): DUB"CatE records removed 2021):
;.5 -Pubmed:19 > ge:x%g)marked as ineligible Citation searching (n = 29)
t -Scopus:852 . _g Other databases (n=26)
= WOS:677 by:automation fools(n:=.0) Websites (n=6)
= Records removed for other
reasons (n = 42)
Records screened Records excluded
—
(n=1236) (n=417)
Reports sought for retrieval .| Reports not retrieved Reports sought for retrieval
2 (n=819) (n=0) (n=61)
£
3
: ! !
=3
n
s Reports excluded:
Reports assessed for eligibility |l pNot related to health systems Reports assessed for eligibility
(n=819) T (n=as1)
Not related to nursing
(n=115)
Not related to environment
but to work (n=68)
Not related to environmental
v sustainability, but in general
(n=41)

New studies included in review
(n =144

(n=45) »| Reports excluded:

Not related to environment
but to work (n = 16)

Final document not available
(n=14)

Reports of new included studies
(n=15)

[ Included ] [

FIGURE 1 PRISMA 2020 flow diagram for systematic reviews. WOS, Web of Science
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publications per country. The nonparametric tests (Kolmogorov-
Smirnov p < 0.001) were used according to the variable, such as the

Mann-Whitney test or Spearman’s correlation.

2.4 | Ethical considerations

This research is framed on PhD research called “The Nursing Respon-
sibility in the Environmental Sustainability” and framed on the Bio-
medicine Programme, receiving the ethical approval from the regional
hospital (no. 267, ref. 3605). This research did not use patient data,
with the information being available on databases. Nonetheless, the
research respects the principles of Bioethics of the Oviedo Conven-
tion, the Helsinki Declaration and the current Spanish Data Protection
Laws (5/12/2018).

3 | RESULTS

Table 1 shows the frequency of academic publications related to the
environmentally sustainable health sector, including the role of nurses.
The trend of publications indicated that the change occurred in 2017,
being the most prolific researchers in 2019 and 2020. Additionally,
the median of the year of publication was set in 2018, which matched
the more substantial number of publications. From 2011 to 2021, the
most published documents were articles (originals 81.10% and
reviews 5.69%) being no significant differences according to the year
of publication (p >.05). These documents were mainly from the
United States (32.08%), followed by the United Kingdom (10.69%).
They were most of them published in indexed journals (Table 1), being
independent of the year of publication (p > .05). This trend of publica-
tion seemed to be associated with the number of citations (p < .001),
being more relevant than the difference between the 2017-2021
(value = 44.49; p = .028) and the Journal Citation Report of the year
of publication (p = .046).

The countries with a higher number of publications and higher
number of citations were the United Kingdom (number of pub-
lications = 10.7% and 8.25 + 14.29 cites; IC at 95% 0.64-15.68), the
United States (number of publications = 32.1%; 5.92 + 6.98; IC at
95% 3.95-7.89), Australia (number of publications = 8.8%;
378 £3.31; IC at 95% 1.86-5.69), Spain (number of pub-
lications = 6.9%; 6.0 + 9.49; IC at 95% 0.38-12.38) and Sweden
(number of publications = 5.0%; 11.25 + 17.87; IC at 95% —3.69-
26.19). The co-currency of countries indicated that there were four
clusters formed by nine countries (Figure 2), with the first (red) consti-
tuted by the United States (48 documents and eight links) and
Sweden (nine documents and eight links). The second (green) was
constituted by Australia (20 documents and eight links) and Taiwan
(three documents and three links). Meanwhile, the third was formed
by the United Kingdom (23 documents and seven links) and Spain
(16 documents and seven links), and the fourth was formed only by
China. The comparison between the countries and associations
between these was related to the number of cites (p = .006), with the
differences being more significant between the countries with fewer
publications, such as France (2.5%), compared with the United States
(value = 36.34; p = .001), which was also associated with the Journal
Citation Indicator in 2020 (p = .021).

According to the cites, the relevance of these countries in this
topic is also reflected by the top 10 articles (Appendix S1). Appendix
S1 shows how the most relevant investigations (7/10) were published
in the top countries (Figure 2), which were also co-writing the results
(3/10). Most of the studies were reviews (6/10), from systematics and
scoping to scientometrics, followed by original studies, qualitative
(2/10) and observational (2/10). The quality of the studies based on
the checklists indicated that the qualitative analysis had higher meth-
odological quality than the observational studies (Anaker et al., 2015,
had 93.75% while Richardson et al.,, 2014, had 34.38%). The data
(Table 2) indicated that the most relevant articles were published in
2013 or 2014, being their thematic area focused on education, Sus-

tainable Development Goals and care. Only one of the top 10 articles

TABLE 1 The trend of publication on this topic and differences regarding the type of publication, the affiliation of the author, indexed in

Journal Citation Report and Quartile (Research Question 1)

Year of Type of Indexed at Journal
publication Frequency documents Country Citation Report Quartile
2011 1.3% Articles The United States of America (USA) Indexed Quartile (Q1-Q4)
2013 1.3% 86.8% 32.1% 61.0% 61.6%
014 3.8% p=.91 p=.28 p=.17 p=.28
2015 5.0%
2016 8.8%
2017 13.1%
2018 8.8%
2019 15.6%
2020 24.4%
2021 18.1%

RIGHTS L

85U017 SUOWILIOD BAIER.D 8|qedl[dde 8Ly Aq peusenob ae ssppiie YO ‘8sN Jo Sa|ni 1oy Aiq1]8UIIUO 3|1 UO (SUORIPUOD-PUR-SWBI W00 A8 |IM AeJq 1 BUI|UO//:SANY) SUORIPUOD PUe SWIe | 8U188S " [,202/TT/#0] uo Ariqi]auliuo A1 ‘Ariqi AIsBAIUN [BUI0D AQ 86/ET WUOITTTT OT/I0P/W00 A3 | 1M ARe.d 1 |puluo//:StNy WOy pepeojumod ‘g ‘2202 ‘E82S9ET


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjonm.13798&mode=

% | WILEY.

LUQUE-ALCARAZ ET AL.

unitedigihgdom

swegen
unite@ates

Car@dap il

china

ausggalia

taiwan

FIGURE 2 Co-currency of countries based on bibliographic coupling with a maximum of 25 documents and a minimum of five (Research

Question 2)

TABLE 2 Top 10 authors published in the topic, with h-index, citations and total publication

Publications on Total
Author the topic h-index citations
Rosa W.E. 11 12 511
Grose J. 4 11 394
Richardson J. 3 46 7094
Beck D.M. 3] 5 80
Cunha I.C.K.O. 3 9 323
EIf M. 3 16 699
Dossey B.M. 3 11 358
Anaker A. 2 7 173
Furukawa P.d.O. 2 3 37
Marck P.B. 2 16 738

Total First

publications publication Affiliation Author ID

123 2014 United States 56194379200
30 2012 United Kingdom 55226482400

200 1993 United Kingdom 35500478000
19 1998 Canada 15761985500
79 1995 Brazil 7003935865
59 2001 Sweden 23008276300
68 1993 United States 7004496398
12 2004 Sweden 56056321800

6 2010 Brazil 36463381900

62 1993 Canada 6701740195

was in sync with the definition of an environmentally sustainable care
system (Dossey et al., 2019). However, other authors indicated the
relevance of sustainability in health systems, including hospitals or
primary care.

The top five articles regarding the cites (Table 2) were carried out
in Sweden, International collaborations (the United Kingdom, Brazil,
Belgium, Ghana and Australia), the United Kingdom, and the
United States. These results were published from 2013 to 2019, most
of which were among the top 10 from 2014. Moreover, this table also
indicated how the top articles were from relevant journals, indexed in
Journal Citation Report, and the first and the second quartiles linked
to the nursing field and linked to the number of cites (p < .001).

A further analysis was carried out based on the dominant authors
on this topic (Research Question 4). The top five authors (Table 2)
who focused on this subject during the last decade were also from the
leading countries and collaborated among them (Figure 3). The mean
of the h-index of the top 10 authors was 13.6 & 12.1, the mean of
citation 1040.7, and a mean of 65.8 documents. The principal authors
were from the United States (Rosa W.E. and Dossey B.M.), the
United Kingdom (Grose J. and Richardson J.) and Sweden (EIf M. and
Andker A.), followed by Brazil (Cunha I.C.K.O. and Furukawa P.d.O.)
and Canada (Beck D.M. and Marck P.B.).
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Rosa W.E. tops this field with 11 documents during the last
decade, with 123 publications mainly in the area of Dental Practice;
Delivery of Health Care and Environmental Sustainability, followed by
Grose J., who also published in the same area as Rosa W.E.

Nonetheless, the author with the h-index is Richardson J. (h-index
of 46), EIf M. with an h-index of 16, Marck P. B with an h-index of
16 and the fourth Rosa W. E. with an h-index of 12 (Table 2). The top
published on this topic started to publish in 2012 and 2014, also con-
nected among the authors (Figure 3).

The connection of the authors, based on co-citations, indicated
that the top authors were cited between them (Figure 3). The
co-citation of the authors pointed out that there were clusters among
the authors, with the first (red) constituted by 14 authors, led by
Richardson J. (citations = 38, links = 25), Grose J. (citations = 26,
links = 25), Anaker A., (citations =24, links=24) and EIf
M. (citations = 23, links = 24). The second cluster (green) is formed by
11 authors, led by Rosa W.E. (citations = 34, links = 21) and Dossey
B.M. (citations = 34, links = 19). The last cluster is formed by three
authors, led by Haines A. (citations = 19, links = 26), whose h-index is
85, but mainly published on Climate Change; Rockefeller Foundation;
Malnutrition, including Gonzalez-Garcia S. from Spain (12 citations and

h-index of 41). These results indicated that most connections were
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FIGURE 3 Connections between authors based on co-citation with 25 documents and a minimum of 10 (Research Question 4)

established between researchers from United States, United Kingdom,
Sweden and Spain (Research Question 4).

Finally, the keyword analysis was carried out to determine the
current lines of research on this topic (Research Question 5). Four
clusters were identified that include 80 keywords represented by red
(first with 28 keywords, 1108 links and 271 occurrences), green
(second with 24 keywords, 875 links and 182 occurrences), blue
(third with 17 keywords, 687 links and 261 occurrences) and yellow
(11 keywords, 476 links and 110 occurrences) (Figure 4). The first
cluster was led by the keywords ‘organization and management’
(65 links and 20 occurrences) and ‘nursing education’ (59 links and
23 occurrences). This cluster represented one of the main topics
based on sustainable education, including the training, curricula and
competencies. The second, including the terms ‘nurses’ (71 links and
26 occurrences) and ‘waste management’ (45 links and nine occur-
rences), highlighted the subtopic of the nursing profession and nursing
discipline in environmental sustainability. The cluster focused on pri-
mary health care responsible for preventing this impact through
health promotion and prevention of diseases related to environmental
environments and pollutants. The third cluster had significant
terms ‘sustainable development’ (73 links and 52 occurrences) and
‘United Nations’ (40 links and 25 occurrences). This cluster is based
on environmental sustainability through protection and prevention of
its impact, for example, through the waste that is generated or the
essential elements of nature in the environmental sustainability of
Florence Nightingale. The last cluster, whose leading keywords were

‘environmental protection’ (61 links and 17 occurrences), ‘education’
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(51 links and 12 occurrences) and ‘organization’ (46 links and
10 occurrences), focused on health policy to maintain the environ-
ment. This cluster highlighted the relevance of education and policies
to preserving the ecosystem and achieving environmental health.

4 | DISCUSSION

This study aimed to determine the current scientific knowledge and
research lines focused on environmentally sustainable health systems,
including the role of nurses during this last decade, and to choose the
nursing education and interventions to improve the environmental
awareness among nurses.

The trend of publication, major countries and connections
between them, the most relevant authors and what are the topics
more analysed by the authors indicated associations between coun-
tries, the importance United Nations’ recommendations (General
Assembly, 2011) and the most relevant topics.

First, the trend analysis indicated that the period with a higher
number of publications is from 2017 to 2021, despite a slight
decrease during 2021. This trend matched the inclusion of nursing in
the sustainability (Benton & Shaffer, 2016) and environmentally sus-
tainable health systems’ definition (World Health Organization, 2017).
This tendency also matches previous bibliometric analyses that indi-
cated how nursing had grown exponentially during the last decade
(Kokol, 2021). There are more reviews on this topic (Lilienfeld
et al., 2018). Nonetheless, the Covid-19 has impacted this research
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FIGURE 4 Co-occurrence of most common index terms per document with a minimum of five connections. Note: Words unrelated to the
topic were eliminated (human/s, article, gender, adult and human experiments) (Research Question 5).

since there was a decrease from 2020 to 2021, which could be
explained by the findings of Osingada and Porta (2020). Their results
stated how the pandemic had impacted this field and even reduced
the number of available publications.

Besides, most of the publications were from Northern countries,
interconnected among themselves. These results are consistent since
these major countries are the geographical base of diverse interna-
tional organizations, such as the United Nations.

Analysis of the top 10 publications, mainly carried out in such
countries and by the 10 top authors like Anaker or Richardson,
focused on the role of nursing in diverse areas but was highly repeti-
tive about the relevance of the education and their role in Sustainable
Development Goals. Also, it reflected the lack of original studies
framed on the definition (World Health Organization, 2017) and the
role of nurses in obtaining it, which is understandable since the defini-
tion is recent. The articles introduce the idea of environmentally sus-
tainable health systems and the role of nursing in improving
awareness. However, empirical data were missing on how to achieve
such awareness and environmentally sustainable health systems. One
example of this lack of empirical data and the reviewing of the nursing
role is the article published by Dossey et al. (2019). This publication
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(Dossey et al., 2019) highlighted education in sustainability as critical,
especially for Goal 3, but the authors do not present a unified action
to achieve it.

In this sense, Yakusheva et al. (2022) highlighted the need for
value-informed decision-making to achieve environmentally sustain-
able health care systems. Only one of the articles, even published
after 2017 (Dossey et al., 2019), presented the idea, achieving it
through education (Lilienfeld et al., 2018; Rosa et al., 2019). Most of
the top ten articles indicated the high relevance of education nurses
as agents to integrate, framed the Sustainable Development Goals,
and create environmentally sustainable health systems.

Moreover, from the analysis of the keywords, it can be concluded
that the role of nursing in this topic is diverse but that it focuses on
education, organization and management, policies to maintain or cre-
ate an environmentally sustainable system. Also, the analysis indicated
that the organizations, mainly United Nations, and their reports or rec-
ommendations, mainly the Sustainable Development Goals, are essen-
tial to nurses as guides to incorporate actions and measures to be
effective agents, which were also patent in different works of the top
10 publications (Benton & Shaffer, 2016; Kurth, 2017; Pettigrew
etal, 2015).
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4.1 | Limitations

The study’s main limitation is the selection of the keywords,
which was tried to be mitigated by including three databases and
a follow-up of the PRISMA declaration carried out via a double
peer screening. Additionally, the analysis was focused on the
quantitative analysis, reducing the qualitative results to the top
10 articles.

5 | CONCLUSION

The bibliometric analysis indicated that research in environmentally
sustainable health care systems is currently more theoretical. The
research literature told how nurses are pivotal to the environment.
Still, there is a lack of publications that analyse on this topic.

Nursing education is key to achieving it, being relevant in organi-
zations, management and policies integrating high quality education
so nurses can be active and positive agents in creating and maintain-

ing environmentally sustainable health care systems.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

The current research presents a bibliometric analysis that explores
the role of nursing in environmentally sustainable health care
systems relevant to Sustainable Development Goals, highlighting
the importance of education and policies that include nurses.
Global collaborations were identified in the current research,
highlighting the role and connections between the major authors’
countries and how these countries have relevance in major
institutions. However, there is a lack of experimental data and
policies on achieving or maintaining environmentally sustainable
health care systems, indicating that nurses have an important role
and should be consulted and included in decision-making policies
regarding sustainability in the health care systems. Additionally, to
adequate management and policies, nursing education continues to
be vital in achieving sustainability and, therefore, the Sustainable
Development Goals. Therefore, continuous training should be
included for nurses.

The findings are exciting since this is the first bibliometrics anal-
ysis to identify the role of nursing in achieving environmentally sus-
tainable health care systems. The findings indicated that there is a
need for further original publications on this topic and this would
happen during the decade of Agenda 2030, and education is key
and should be included in the diverse institutions and policies

created.
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Abstract

Aim: To analyse the trends of density rates of nurses and midwives per population in
sub-Saharan Africa over the period from 2004 to 2016.

Background: Nursing, the largest health care workforce, is actively contributing to
the achievement of the Sustainable Development Goals. The African continent is one
of the most affected areas by the differences in the density of nurses and midwives
indicator.

Methods: Joinpoint regression analysis was applied to identify significant changes in
trends of the density of nurses and midwives from the 50 countries of sub-Saharan
Africa.

Results: From 2004 to 2013, the density of nurses and midwives in sub-Saharan
Africa increased significantly from 5.6 to 12.44 per 10,000 population, although it
exhibited a increasing trend of a magnitude of 8.3% until 2013 that does not con-
tinue from that year.

Conclusions: Only seven countries show an increasing trend, although in the case of
the rest, they do not present any trend that suggests a change in this indicator in the
short term.

Implications for Nursing Management: From a macrolevel nursing management
point of view, our study shows the importance of implementing actions that contrib-
ute to the increase of the nursing workforce in Africa, essential to achieve the
Sustainable Development Goals.
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joinpoint regression analysis, midwives, nurses, ratio, sub-Saharan Africa
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1 | BACKGROUND

Member states of the United Nations (UN) General Assembly adopted
in 2015, 17 Sustainable Development Goals (SDGs), calling on all
countries to end poverty, redress inequality, and undertake climate
change by 2030, with health as the common thread linking all SDGs
(UN, 2018). Nursing, the largest health care workforce, is actively
contributing to achievement of the SDGs through practice, research,
education and policy (Porta et al., 2019).

Nurses are distinguished for providing direct attention to the pop-
ulation and for leading health education strategies, contributing to
public health through the prevention of disease and the promotion of
community health and, therefore, improving the overall health of the
population (Guilamo-Ramos et al., 2021). Furthermore, nursing prac-
tice has a great influence on the SDG, which is considered social
determinants of health, as those related with education and poverty,
because of its impact on people’s health conditions and quality of life
(International Council of Nursing [ICN], 2017). In this regard, the
report ‘Triple Impact of Nursing’ (All-Party Parliamentary Group on
Global Health, 2016) stated that increasing the number of nurses will
have the wider triple impact of improving health, promoting gender
equality and supporting economic growth.

The number of nurses and midwives in each country is monitored
with the help of an indicator called ‘density of nurses and midwives’.
This indicator refers to the number of nurses and midwives per
10,000 population in a given national area (World Health Organization
[WHO], 2018a). Health worker density is one of the indicators
described in the WHO Global reference list of 100 core health indica-
tors and is designated as an indicator for the SDG 3 (WHO, 2018b).
Measuring and monitoring the density of health care workers are
crucial for understanding the available resources in a health system,
identifying the reality of each region in addition to determining the
potential improvement of health service conditions.

Despite there is no defined standard to establish an acceptable
level of density of nurses and midwives, the WHO reported that
“countries with less than 23 health care professionals per 10,000 pop-
ulation don't reach adequate coverage rates” (WHO, 2009, p. 95).
According to this report, the average worldwide is 28 nurses per
10,000 inhabitants, ranging from just 11 per 10,000 population in the
African Region to 79 in the Europe Region. The latest figures reported
by WHO show that more than 55% of the member countries have
less than 40 nurses per 10,000 population. However, about 23% of
these countries have less than 10 nurses per 10,000 population. Esti-
mates for 2030 rely on the decline in the shortage of nurses (from
9 to 7.6 million), except in African and Eastern Mediterranean Regions
where they will get worse (WHO, 2021).

The African continent is one of the most affected areas by the
decline of health care workforce and particularly of nurses
(Drennan & Ross, 2019). According to the latest available data, the
most predominant situation is countries with densities below 20. The
sub-Saharan Africa region encompasses, for the most part, countries
with densities below 10 nurses per 10,000 inhabitants. Today, numer-

ous countries in this region present values below five, and even
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countries with densities close to one nurse per 10,000 inhabitants can
be found, and that despite the national strategic plans for human
health resources approved in these countries (Afriyie et al., 2019).

Applying standardized methodologies to determine the density of
nurses and midwives in sub-Saharan Africa may offer data to analyse
this issue in greater depth. However, to date, no studies have exam-
ined this aspect using standardized methodologies. Therefore, the aim
of this study was to use official data to analyse the trends in density
rates of nurses and midwives per population ratio in sub-Saharan
Africa over the period from 2004 to 2016.

2 | METHODS

The data were extracted from the WHO statistical data which is
generated by African Health Statistics website (African Health
Stats, 2019). The data compilation was carried out from routine
administrative information systems, population censuses and health
facility assessments. The database was updated on 14 March 2019.

We used data from nurses and midwives per 10,000 population
(NPP) rates from the 50 countries of sub-Saharan Africa over the
period 2004-2016. The study of the trends included 12 countries of
this region, because we needed countries that had records for a
minimum of 7 years in order to estimate their trends. These countries
were Burkina Faso, Gambia, Mali, Nigeria, Ethiopia, Madagascar,
Mauritius, Seychelles, Kenya, Mozambique, Botswana and
South Africa. For each of these countries, available data included 7 or
more years for the period under analysis. For the other countries of
sub-Saharan Africa, we only presented data collected from WHO, but
we could not include them in the individual trend analysis.

Adhering to WHO methodology, NPP rate was defined as the
amount of the number of nurses and midwives during the year
expressed per 10,000 inhabitants. The median of nurses and midwives
per 10,000 population was calculated for all the data of each year and
each country and for all countries of Africa with the objective to
acquire a global idea of the trends during the study period of the
whole region.

Furthermore, additional analyses was conducted to examine NPP
trends dividing sub-Saharan Africa into four geographical regions:
West Africa (Benin, Burkina Faso, Cape Verde, Ivory Coast, Gambia,
Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Niger, Nigeria, Senegal,
Sierra Leone, Togo and Mauritania); Central Africa (Angola,
Cameroon, Central African Republic, Chad, Congo, Democratic
Republic of Congo, Equatorial Guinea, Gabon and Sao Tomé &
Principe); East Africa (Ethiopia, Eritrea, Djibuti, Somalia, Madagascar,
Mauritius, Comoros, Seychelles, Uganda, Kenya, Burundi, Tanzania,
Sudan, Mozambique, Malawi, Zambia and Zimbabwe); and Southern
Africa (Botswana, Lesotho, Namibia, Eswatini [previously Swaziland]
and South Africa). South Sudan, Eswatini and Rwanda were excluded
from these analyses due to the lack of data for these countries. We
did not impute or extrapolate missing data.

Joinpoint regression analysis was used as the statistical method

to analyse significant changes in NPP trends. These analyses identified
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inflection points (called ‘joinpoints’) at which there were significant
changes in the slope of the linear trend (Kim et al., 2000). To deter-
mine the number of joinpoints (from zero joinpoint, representing a
straight line, to a maximum of four joinpoints), a series of permutation
tests with Bonferroni adjustment were used to control the error prob-
ability of each of the multiple tests. In this analysis, the NPP rate was
the dependent variable, and the year was the independent variable.
On the other hand, to determine the annual percent change (APC),
which described the magnitude of the change for each of the identi-
fied trends, and the average annual percent changes (AAPCs), which
describe the average APC over the 2004-2016 interval, a log-lineal
model is used. For each APC and AAPC the corresponding 95% confi-
dence intervals (95% Cls) were calculated. Statistical significance was
defined as a p value smaller than .05 in all the analyses. All the ana-
lyses were carried out using Joinpoint regression software (version
4.6.0.0) developed by the National Cancer Institute, USA.

3 | RESULTS

Data of NPP in sub-Saharan Africa and the studied countries are
shown in Table 1.

The NPP rates were significantly higher in South Africa,
Seychelles, Mauritius, Botswana, and Namibia, with a ratio greater
than 24 nurses and midwives per 10,000 population in all included
years. As more unfortunate countries, those with lower ratios were
Somalia and Madagascar with less than three nurses and midwives

per 10,000 population in all included years.

3.1 | Analysis of the density of nurses and
midwives in sub-Saharan Africa

During the study period, there was a statistically significant trend in
NPP in sub-Saharan Africa with one identifiable joinpoint (Figure 1).
From 2004 to 2013, the NPP ratio in sub-Saharan Africa increased
significantly from 5.6 to 12.44 per 10,000 population (APC = 8.3%;
95% Cl from 3.4% to 13%), although the APC exhibited a declining
trend not statistically significant from 2013 to 2016 (APC = —14.6%;
95% Cl from —33.5% to 9.8%).

3.2 | Analysis of the density of nurses and
midwives by region

Among the different regions, the highest nurses and midwives rate
per population was recorded in Southern Africa in every year under
study (mean = 37.62 nurses and midwives per 10,000 population),
peaking in 2015 (50.39 per 10,000) as shown in Table 1. In contrast,
the lowest rates were found in Central Africa (mean = 6.51 per
10,000) showing the lowest rate in 2012 (2.8 per 10,000).

As illustrated in Figure 2 and Table 2, in the period from 2004 to
2016, Southern Africa showed a significant increasing trend
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(AAPC = 4.7%; 95% CI from 2.8 to 6.7). On the other hand, East
Africa region presented an statistically significant joinpoint trend,
divided in two slopes, the first increasing one from 2004 to 2013
(APC = 12.0% 95% CI from 4.2 to 20.0) and the second, decreasing
one, from 2013 to 2016 (APC = —20.2%; 95% Cl from —45.1 to 16).
The Central Africa and the West Africa regions presented no statisti-
cally significant trends.

3.3 | Analysis of density of nurses and midwives
by country

According to the individual country analysis (Table 3), eight of the
12 countries showed significant trends: Gambia, Nigeria, Ethiopia,
Madagascar, Mauritius, Kenia, Botswana and South Africa. Data from
Gambia (AAPC = 11.0%; 95% Cl from 7.6 to 14.5), Kenya
(AAPC = 14.6%; 95% Cl from 3.2 to 27.6) and Botswana
(AAPC = 1.8%; 95% Cl from 0.6 to 3.0) in the 2004-2016 period rev-
ealed a no joinpoint increasing trend model but conversely,
Madagascar showed a decreasing trend for the same period
(AAPC = —6.0%; 95% Cl from —8.3 to —3.7).

Nigeria presented a significant joinpoint with a negative trend
from 2005 to 2009 period (APC = —5.0%; 95% Cl from —6.4 to —3.6)
and the second segment (2009-2013) with a positive trend
(APC = 2.9%; 95% Cl from 1.2 to 4.7). Ethiopia also presented a sig-
nificant joinpoint with a positive trend with an abrupt increase from
2008 to 2016 period (APC = 18.7%; 95% Cl from 13.3 to 24.3). In the
analysis made for Mauritius, a significant joinpoint included a first
decreasing period from 2004 to 2008 (APC = —8.3% 95% Cl from
—9.8 to —6.8) and a second increasing period from 2008 to 2015
(APC = 3.5%; 95% Cl from 2.8 to 4.2). Similarly, NPP in South Africa
fitted to one joinpoint model. The APC for the first period from 2004
to 2014 was 2.7% (95% CI from 2.6 to 2.8) and 1.7% (95% CI from
0.4 to 2.1) for the second period (2014-2016) (Figure 3).

The rest of the countries did not satisfy the significance level; that
is, there were no periods when the NPP rate changed significantly.

4 | DISCUSSION

This study shows that although the number of nurses and midwives in
sub-Saharan Africa has increased from 2004 to 2013, there is not a
trend that will continue from 2013. This absence of increase of recent
years is not in line with the need manifested at the international level
in relation to health care workforce in sub-Saharan Africa. Although
11% of the world’s population live in this region, its health spending is
less than 1% of the world’s financial resources on health and it only
counts on 3% of the global health workforce (Anyangwe &
Mtonga, 2007).

The Southern Africa region is undoubtedly the one with the
most advantageous situation within the continent, not only because
it has the highest ratios but also because it is the only one that

shows a growing trend, although moderate. The rest of the regions
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FIGURE 1 Global trend in NPP rate in sub-
Saharan Africa (2004-2016)
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FIGURE 2 NPP rate trend in Southern Africa, East Africa, Central Africa and West Africa (2004-2016)

either do not show clear trends and remain unchanged (as in the

case of Central Africa and West Africa) or show an increasing

trend followed by a very marked decreasing trend from 2013
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(East Africa). Therefore, these regions are in a situation of extreme
vulnerability in relation to the nurses and midwives per 10,000 pop-

ulation rates.

85U8017 SUOWILIOD BAIER.D 8|qed![dde 8Ly Aq peusenob ae seppie YO ‘85N Jo Sa|ni 1oy Ariq1]8UIUO AB|IA UO (SUORIPUOD-PUR-SWBI W00 A8 |IM AeJq Ul |UO//:SANY) SUORIPUOD PUe SWIe | 38Ul 88S " [,202/TT/#0] uo Ariqi]auliuo A1 ‘Ariqi AISBAIUN [BUI0D AQ Z/YET WUOTTTT OT/I0P/W00 A3 | 1M ARe.d 1 |puljuo//:Stny Wwoly pepeojumod ‘g ‘2202 ‘E82S9ET


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjonm.13472&mode=

% | WILEY.

SARALEGUI-GAINZA ET AL.

TABLE 2 Joinpoint analysis of NPP rate trend per region in Sub-Saharan Africa (2004-2016)

All study period Trend 1 Trend 2
Range of Years AAPC (95% ClI) Range of years APC (95% Cl) Range of years APC (95% ClI)
Africa 2004-2016 2.0(-4.0to 84) 2004-2013 8.3*(3.4t0 13.3) 2013-2016 —14.6 (—33.5 t0 9.8)
Southern Africa 2004-2016 4.74* (2.8 t0 6.7) — —
East Africa 2004-2016 29 (-6.1t0 12.8) 2004-2013 12.0* (4.2 to 20.4) 2013-2016 —20.2 (—45.1 to 16)
Central Africa 2004-2016 4.4 (-25t011.9) — —
West Africa 2004-2016 3.1(-24t089) — —
Abbreviations: APC, annual percent change; AAPC, average annual percent change; Cl, confidence interval.
*p < .05.
TABLE 3 Joinpoint Analysis of NPP rate trend per Country (2004-2016)
All study period Trend 1 Trend 2
Range of years AAPC (95% ClI) Range of years APC (95% ClI) Range of years APC (95% Cl)
Burkina Faso 2004-2016 1.31(-4.3t0 7.2) — —
Gambia 2004-2015 11.0% (7.6 to 14.5) = =
Mali 2004-2016 -5.3(-5.1t02.7) - -
Nigeria 2005-2013 —1.3(-5.1t0 6.8) 2005-2009 —5.0% (6.4 to —3.6) 2009-2013 2.9*(1.2t0 4.7)
Ethiopia 2004-2016 14.1% (10.5 t0 17.9) 2004-2008 -1.9(-16.5t0 15.2) 2008-2016 18.7% (13.3 to 24.3)
Madagascar 2004-2014 —6.0*(—8.3to —3.7) - —
Mauritius 2004-2015 -0.4(-28t02.1) 2004-2008 —8.3*(—9.8 to —6.8) 2008-2015 3.5%(2.8t04.2)
Seychelles 2004-2012 —5.2(-11.4t0 1.3) — —
Kenya 2004-2014 14.6* (3.2 to 27.3) - -
Mozambique 2004-2016 1.0(—3.2t0 5.3) — —
Botswana 2004-2016 1.8* (0.6 to 3.0) — —
South Africa 2004-2016 2.6*(2.5t02.7) 2004-2014 2.7* (2.6 to 2.8) 2014-2016 1.7%(0.4 to 2.1)

Abbreviations: APC, annual percent change; AAPC, average annual percent change; Cl, confidence interval.

*p < .05.

The WHO estimates the need for an increase of almost 140% to
meet the threshold (WHO, 2006). Thus, in global terms, the number
of nurses should go from 1 million to 1.5 million between 2013 and
2030, but the number required to meet the needs will increase from
1.8 to 2.8 million (WHO, 2016). That is, the shortage of nurses will
increase faster than their presence and this, aggravated by the
absence of trend in some cases or decreasing trend in others,
identified since 2013.

Furthermore, the data show that 45 of the 50 countries of sub-
Saharan Africa have NPP ratios lower than the worldwide average of
28 nurses per 10,000 inhabitants (WHO, 2009). Most countries are
far below the minimum accepted limit. Only the Seychelles,
South Africa, Mauritius, Namibia and Botswana have a density of
nurses and midwives above the average worldwide.

In addition to this negative finding, there are only seven countries
with an increasing trend (Gambia, Kenya, Botswana, Nigeria,
South Africa, Ethiopia and Mauritius), although in the rest, either the
trend is decreasing or does not present any trend that suggests a
change in this indicator in the short term. Consequently, some authors

suggest that despite the need expressed to focus efforts on policies
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to increase and consolidate health care workforce, there are problems
that make it difficult to achieve these objectives, such as ineffective
retention strategies, insufficient investment in human resources, lack
of incentives, lack of education reforms and inability to translate pol-
icy into action (WHO et al., 2011).

The highest nurses per population ratios still appear in the most
geographically privileged regions, like Southern Africa (Botswana,
Lesoto, Namibia and South Africa). Specifically, Botswana and
South Africa have some of the highest NPP ratios on the continent. In
addition, both presented significant increasing trends in the NPP ratio,
although moderate. South Africa has a constant upward trend, so it
seems that the results of the overall human resource development
strategy envisaged by the National Health Insurance since 2006 and
particularly the nursing strategy implemented in 2008 have been posi-
tive (Rispel & Barron, 2012). These strategies included training and
capacity building initiatives, community service for health profes-
sionals and the implementation of various financial incentives
(Rispel & Barron, 2012).

Nonetheless, South Africa suffers pronounced differences in rates

of morbidity and mortality and in access to the health system,
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FIGURE 3 NPP rate trend in South Africa, Ethiopia, Madagascar and Mauritius (2004-2016)

between races, between provinces and between men and women
(Coovadia et al., 2009). This leads to think that the analysis of the
NPP ratio should go beyond the global figure, because despite having
a high density, the reality of South Africa is that there is a maldistribu-
tion of staff, with an important migratory movement of nurses from
the public to the private sector (Coovadia et al., 2009). The same
occurs in Botswana, another of the countries with the highest NPP
ratio, where the density of nurses and midwives in rural districts are
significantly lower than in urban districts (26 vs. 77 per 10,000 popu-
lation in 2012) (Nkomazana et al., 2014).

Factors for the withdrawal of health workers in rural areas are
several, including the limited options for career progression and the
lack of amenities or incentives. On the other hand, due to the low sal-
aries perceived by health care workers in sub-Saharan Africa, in urban
areas, these professionals often develop unauthorized private practice
to complete their income (Anyangwe & Mtonga, 2007). In this line,
evidence suggests that in some countries of sub-Saharan Africa, the
areas with a higher level of staff shortages are the primary care sector,
the poorest regions or those with a low-level health facilities, in a
manner that the staffing is inversely related to poverty and level of
need (Willcox et al., 2015).

Two of the other countries with the best NPP ratios are
Mauritius and Seychelles, belonging to the East African region. In

Mauritius, a small island in the Indian Ocean, recruitment to nursing is
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facilitated by increased access to higher education for women in
recent years and by political and social changes with an increased
the health

(Hollup, 2012). In addition to this, nursing education in Mauritius is

competition for employment in public sector
considered a paid employment; thus, nursing students receive a salary
during their education and clinical practice, which has proven to be an
important factor for recruitment (Hollup, 2012). Nevertheless, in the
case of Mauritius, establishing a trend model is particularly difficult
due to the influence of the first value in 2004 followed by a 2-year
data gap. Consequently, the outlier record is influencing the overall
trend of the country, providing a two-slope trend with inverse direc-
tion, although it presents a clear increasing trend since 2008.
Seychelles, for its part, an archipelago in the Indian Ocean, has
experienced significant social and economic progress in recent
decades. The development of a comprehensive health care
infrastructure, with universal access to health, free primary care, and
good sanitation, water and hygiene supply has improved the
population’s health (Shamlaye et al., 2020; WHO, Regional Office for
Africa, 2016). Nurses are the main axis of the health system and lead
most of the health programmes. And even as it is an archipelago,
nurses are the only health personnel in the peripheral islands
(Agricole et al., 2014), aspects that can be related to the high NPPs.
However, this country did not present significant trends of the nurse-

population ratio.
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It is also in the East Africa region where we find three of the
countries with the most disadvantaged NPP ratios: Somalia,
Madagascar and Ethiopia. In the case of Somalia, with less than
1 nurse per 10,000 inhabitants, apart from being one of the poorest
countries on the planet, it suffered a civil war in the 80s and in the
90s, in which hospitals and health centres were devastated and many
health care professionals were killed or became refugees
(Ismail, 2011). The country still strives today to rebuild health facilities
and to increase the number of health care workers (Crichton, 2013).
On the other hand, Madagascar not only presents very low numbers
of nurses per 10,000 population, but it also shows a clear downward
trend. It seems that the advances produced in the last years in
nursing education and in the nursing profession, including the
establishment of professional bodies, are insufficient (Plager &
Razaonandrianina, 2009).

The case of Ethiopia is different, because there is a clear upward
trend between 2008 and 2016, going from 2 to 8.4 NPP ratio. In
recent years, the country has implemented policies to strengthen
motivation and retention of the diploma-level nursing workforce, such
as the implementation of nursing specialty training programmes at a
bachelors’ degree level (Ministry of Health [MoH], 2016). The aim
today is to meet the 2025 benchmark set by the WHO for Sub-
Saharan Africa: 2.3 per 1,000 population, as the minimum threshold of
health professionals to population ratio (MoH, 2015, 2016).

In this region, another of the countries presented a clearly posi-
tive trend: Kenya. This positive trend, which goes from three to four
nurses and midwives per 1,000 population to 15, seems to coincide
with the launch of the denominated emergency hiring plan. The aim
of this plan was to remediate acute nursing shortages in remote and
underserved areas, through the use of public-private partnerships to
fund and increase nursing worker deployment (Gross et al., 2010;
Reynolds et al., 2013).

In the case of the West Africa Region, Gambia and Nigeria are the
countries that showed positive trends. Gambia has gone from 7.6
nurses and midwives per 1,000 population in 2004 to 14.5 in 2016. In
2005, the government of this country launched a ‘health workforce
plan’ that detailed a 15-year strategy to ensure adequate, appropriate,
well-trained human resources at all levels of the health system in
accordance with National priorities, Poverty reduction strategy and
Millennium Development Goals (Omar Toure et al., 2005). With
regard to Nigeria, the positive trend, which started in 2009, should be
taken with caution, because it is based on the appearance, in that
year, of a figure below the data reported up to that moment, which
may be a consequence of some error in the logs. Nigeria has serious
problems retaining its nurses in the country; some of the reasons for
their emigration are the search for the improvement of their economic
possibilities, better work environments and career progress opportu-
nities (Salami et al., 2016).

One of the main problems in Africa is the tendency of health
workers to emigrate in search of better conditions (Kopolo-Munjanja
et al., 2005). Nurses not only seek alternatives outside of Africa but
also move to other countries within the continent, seeking better

working conditions. It is worthy of note that a good proportion of the
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health workforce in the Americas originates from sub-Saharan Africa
(Anyangwe & Mtonga, 2007).

In addition to the nursing emigration rate, other factors should be
taken into consideration to approach the shortage of human
resources for nursing, such as the places where nursing students are
trained (Griffiths et al., 2018). Indeed, according to Anyangwe and
Mtonga (2007), among the key problems contributing to the shortages
are the insufficient training opportunities. As WHO noted, the recom-
mendation for improving the health care needs is to manage and to
provide nursing colleges and schools with their own human resources
(Hayes-Bautista et al., 2016).

Finally, it should be noted that it is difficult to interpret the trends
due to the few records available in most of the countries. Moreover,
an additional factor to consider is the missing data from countries
such as South Sudan, Eswatini and Rwanda that did not have
published any information. Therefore, it is difficult to carry out an
exhaustive and reliable analysis. Further investigation is recommended
in order to overcome the incomplete datasets and the issues encoun-
tered in the study.

5 | CONCLUSIONS

The present study contributes to mapping the density of nurses and
midwives in sub-Saharan Africa, promoting a global view of the reality
and needs related to nursing human resources in this region. Our
study indicates that the distribution of nurses and midwives varies
among sub-Saharan African countries. Although a few countries
present ratios higher than the average worldwide (Seychelles,
South Africa, Mauritius, Namibia and Botswana), the majority of them
are far below the minimum accepted limit. Moreover, only seven
countries show an increasing trend, although in the case of the rest,
either the trend is decreasing or they do not present any trend that
suggests a change in this indicator in the short term. Certainly, the
most advantaged region is South Africa, with the best rates and trends
of growth.

In those countries with increasing trends, different factors might
have influenced the improvement of NPP ratios, such as training and
capacity building initiatives, and the implementation of various finan-
cial incentives policies to strengthen motivation and retention of the
nursing workforce. From a public health perspective, these findings
support the enhancement of strategies to address the current nursing
workforce in these countries.

5.1 | Implications for nursing management

This study contributes to nursing management science by presenting
an analysis about sub-Saharan African nurses per population ratio
trends. These findings suggest that the nursing workforce in Africa is
below the rest of the countries in the world. Even though until 2013
data showed an increasing trend, the reality demonstrates that this

trend has not been maintained from years 2013 to 2017. Therefore,
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from a macrolevel nursing management point of view, our study
shows the importance of implementing actions that contribute to the
increase of the nursing workforce in Africa, fundamentally considering
that nursing workforce is essential to achieve the SDGs. Indeed, the
attainment of the SDGs in these countries faces major impediments
on account of the health workforce crisis. For this reason, the influen-
tial leadership which nurse managers can and should exercise at high
levels of the health system, as well as a political leadership, seems
essential.

Success cases that show positive trends in the NPP ratio may
serve as inspiration for the management of other countries, when
implementing measures to improve the density of nurses and
midwives’ figures. Although each country is unique, there are some
possible solutions for addressing the overall shortage, the maldistribu-
tion and the low productivity of health workers in sub-Saharan Africa.
Some of these solutions are to increase investment in pre-service
training (workers with basic clinical skills), improve income and living
wage, extend retirement ages, recruit from abroad and achieve a more
appropriate mix of skills (Anyangwe & Mtonga, 2007). A similar effort
should also be observed among African governments towards a more
accountable approach to the implementation of health policy and

professional regulations for nurses and midwives.
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1 | AIM

contexts, mechanisms and outcomes whilst reflecting more standardized tools, that is,
the Critical Appraisal Skills Programme and the Authority, Accuracy, Coverage,
Objectivity and Date tool for reviewing grey literature to refine the search further.
Key issues: Six tentative theories of healthful leadership emerged from the literature
around leadership strategies, which are relational, being visible and present; being open
and engaging; caring for self and others; embodying values; being prepared and preparing
others; and using available information and support. Contextual factors that enable
healthful leadership practices are in the main, created by leaders’ values, attributes
and style. The literature suggests that leaders who embody values of compassion,
empathy, courage and authenticity create conditions for positive and healthful rela-
tions between leaders and others. Nurse and midwives' voices are however absent
from the literature in this review.

Conclusion: Current available literature would suggest healthful leadership practices
are not prioritized by nurse leaders. Perspectives of nurses’ and midwives’ about the
impact of such practices on their wellbeing is also missing. Tentative theories are
offered as a means of identifying healthful leadership strategies, the context that
enable these and potential outcomes for nurses and midwives. These will be explored
in phase two of this study.

Implications for Nursing Management: Nurse leaders must be adequately prepared
to create working environments that support nurses’ and midwives’ wellbeing, so
that they may be able to provide high-quality care. Ensuring a supportive organiza-
tional culture, which embodies the values of healthfulness, may help to mitigate the
impact of the COVID-19 pandemic on nurses’ and midwives' wellbeing in the imme-

diate aftermath and going forward.

KEYWORDS
nursing leadership, preparation, workforce

results from the study will inform future nursing leadership and lead-

ership preparation.

This rapid realist review (RRR) sought to answer the following
questions:

e What leadership strategies and interventions did nurses and
midwives find effective in the COVID-19 crisis?

e How do contextual factors facilitate or inhibit leadership strategies
and interventions?

e What are the outcomes for nurses and midwives from effective

leadership strategies?

This review forms the first phase of a realist evaluation, which
explored the differences in contexts that made the mechanisms (lead-
ership strategies and interventions) work and the outcomes during
the pandemic, generating tentative programme theories (Pawson
et al., 2004). These theories will be tested in the second phase of the
study by inviting nurses and midwives to share their experiences of
leadership practices that promote healthfulness during the COVID-19
pandemic. Following theory refinement, it is anticipated that the

RIGHTS L

2 | BACKGROUND

Health and care sectors across the gacknlobe, although shown to be
resilient and resourceful during the pandemic, are under tremendous
pressure. Across all four UK nations, this has impacted on the NHS
and care services ability to deliver safe and effective care (Bailey &
West, 2020). Health care professionals are rapidly adapting to popula-
tion health needs whilst addressing a host of urgent issues including
essential resource shortages, for example, personal protective equip-
ment (PPE). Authors (Hoernke et al., 2021; Jia et al., 2021) suggest
that when resources are stretched, health care professionals are left
to decide who receives treatment; resulting in the increasing provision
of unanticipated end-of-life care. UK nurses and midwives have, and
continue to, face changing practice considerations, including role
redeployment, increased work pressures and strained interdisciplinary

team working (Rossa et al., 2020). Due to prolonged physical contact
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with patients, nurse’s risk increased COVID-19 viral transmission,
leaving them bare to the emergent suffering of patients and families,
as stringent infection control and visiting policies have overhauled
communication and dynamics (Rossa et al., 2020; Royal College of
Nurses [RCN], 2020a). The intersection of these elements are causing
accumulative high stress; producing debilitating mental, emotional and
spiritual exhaustion; and increasing rates of burnout and moral dis-
tress (Rossa et al., 2020). In England and Wales, increasing rates of
absenteeism in doctors, nurses and midwives have been attributed to
psychiatric illness, for example, anxiety, stress and depression (just
include citation to statistics). In Scotland, latest stress and absentee-
ism rates were published via a freedom on information request in
2017. Although in Northern Ireland, no statistics were found. In 2020,
Public Health Wales (2020) surveyed 1642 nurses, midwives and
health care support workers, revealing 62.1% reported work-related
stress and 13.6% having difficulty in feeling relaxed. Therefore, Rossa
et al. (2020) suggest that nurses and midwives require distinct leader-
ship considerations to protect and sustain them throughout the
pandemic.

Unsurprisingly, pandemic aberrance has multiplied and intensified
the requirements of nurse leaders and created new complexity. Thus,
Bailey and West (2020) posit nurse leaders must sustain their own
motivation despite uncertainty, through ensuring their own mental
wellbeing, contending this will enable coping and focus, to meet core
nursing/midwifery needs. Contemporary leadership theories, for
example, compassionate leadership (West et al., 2020) emerging from
transformational leadership, focus on relationships, communicating a
vision and involving others and autonomy. However, these negate
leader wellbeing as a contextual factor. Cardiff et al. (2018) produced
a new model of leadership using the person-centred framework
(2017) as a theoretical lens, identifying authenticity of a leader, includ-
ing showing vulnerability, as highly valuable. Their model suggests
that the reciprocal leader/associate relationship enables mutual and
fundamental personal growth and development. Contrastingly, NHS
hierarchy amidst pandemic adopted an emergency, command and
control, style of leadership and management. Despite being effective
in teams where status quo exists, directive leadership is ineffectual
and unsustainable in times of change, risking increased emotional
fatigue, when compared with empowering leadership (RCN, 2020b;
Rudolph et al., 2022; Sanchez-Manzanares et al., 2020). Unsustainable
directive leadership, risks alienating the very staff who require
engagement and motivation during the COVID-19 pandemic, the lon-
gevity of which, is yet to be determined (Rosser et al., 2020).

Rosser et al. (2020) suggested the following core aspects of lead-
ership during the pandemic that need to be addressed: visibility, col-
laboration and advocacy for personhood. They suggested that in
order to meet the needs of and support nurses, it is crucial to identify
how to make leadership more visible. They contend that ensuring the
nursing voice is heard and recognizing nurse wellbeing is paramount
in all future decision-making (Rosser et al., 2020). The King's Fund
report ‘Courage of Compassion’ (West et al., 2020) highlighted the
ways in which nurse wellbeing must be supported. The longstanding

issues of chronic excessive work pressures and inadequate working

RIGHTS L

conditions have only been exacerbated by the COVID-19 pandemic.
They suggested that nurse leaders and management should focus on
meeting the three-core nurse needs of (l) autonomy—giving nurses
control over their work lives and enabling them to act consistently
with their values; (Il) belonging—the need to be connected, cared for
and caring of others around them at work, to feel valued, respected
and supported and; (lll) contribution—the need to experience effec-
tiveness in what they do and deliver valued outcomes. In response to
this report, the RCN Foundation has commissioned this realist evalua-
tion that explored nurses’ and midwives’ perspectives and experiences
of effective leadership strategies during the COVID-19 pandemic.

The aim of this review brings healthful leadership practices to the
foreground to make recommendations for how these practices can be
incorporated into future leadership strategies within nursing and mid-
wifery beyond the pandemic. Healthful practices reflect nurses’ core
needs as highlighted in the King's Fund report (West et al., 2020).
McCormack and McCance (2021) describe healthful practices as col-
laborative, featuring shared decision-making. They suggest that when
leadership is transformational and innovative, staff feel supported and
able to maximize their potential in line with their values. They proffer
that establishing healthful practices has the potential to create health-
ful cultures where everyone is able to flourish. They argue that atten-
tion needs to be given to practice environments, which support
person-centred practices. Person-centred processes that enable
person-centred practice identified in the framework are working with
the person’s beliefs and values, engaging authentically, sharing decision-
making, being sympathetically present and working holistically
(McCormack & McCance, 2017). This paper reports on a rapid realist
review (RRR) of current evidence as part of a larger realist synthesis
study, exploring healthful leadership during the pandemic.

3 | EVALUATION

In this review, we aim to understand what is known in the literature
about healthful leadership practices, the intended outcomes of these
and different contexts that enable these practices to happen. The
review question was based on the definition of a healthful culture
developed by McCormack and McCance (2021, p. 29):

A healthful culture is one in which decision-making is
shared, staff relationships

are collaborative, leadership is transformational, inno-
vative practices are supported and

is the ultimate outcome for teams working to develop

a workplace that is person-centred.

This definition has emerged from McCormack and McCance's
(2017) ideas on personhood and person centredness, central con-
structs to the practice of nursing. Our method, RRR, which according
to Bulley et al. (2021), is an accelerated form of realist review or syn-
thesis. As a review methodology, ‘rapid review’, usually used to

inform policy, has different meanings in the literature. As rapid
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reviews follow systematic review guidance (usually Cochrane Collabo-
ration), decision-makers place value on the evidence reviewed and
quantify any bias to inform policy (Kelly et al., 2016). However, this is
not the intention of this review. Pawson and Tilley (2008) and Wong
et al. (2013) propose realist synthesis as an alternative systematic
method, as it can rapidly generate theories to explain why a particular
intervention is likely to work, how, for whom and in what circum-
stances. Recognizing complexity of interventions, Lavis et al. (2005)
concur citing this method as a means of informing health care man-
agement and policymaking. Using the expedited form of realist syn-
thesis as used by Bulley et al. (2021) therefore, we contend RRR is a
legitimate and innovative approach to conducting literature review.
To ensure a systematic approach, we have used the RAMESES | Qual-
ity Standards for Realist Synthesis https://www.ramesesproject.org/.

The RRR approach enabled the identification of the important
contextual factors (C) that facilitate or inhibit desired interventions
(M) (leadership) and the (healthful) outcomes achieved (O). Contingent
relationships expressed as C,M,0 configurations therefore show how
particular contexts or conditions trigger mechanisms to generate out-
comes (Rycroft-Malone et al, 2012). According to Hewitt et al.
(2012), mechanisms are the pathways from resource to reasoning and
response. Thus, identified healthful outcomes will depend on contex-
tual factors, for example, leader attributes and/or leadership styles, as
well as the oractice context. The research questions were jointly
agreed by the project commissioner and research team through an ini-
tial scoping of evidence and were then translated into a realist review
question (Figure 1). Initial scoping of the literature is required before
determining the area of focus (Kent & Ajjawi, 2022).

The systematic, iterative approach as directed by Wong et al.
(2013) involved collaboration with a panel of experts contributing to
each of the three phases undertaken (Figure 2). Preliminary screening

of the literature was conducted by two reviewers, C. Di. and C. Da., to

identify what literature existed surrounding this topic and to assist in
the development of the search strategy. Screening produced limited
research, and thus, scope was expanded to include specific interna-
tional and grey literature to increase results (Figure 2). The terms well-
being and resilience were also included as keywords as in initial
searches, it was noted that this terminology was used frequently in
articles of relevance to this review. The search strategy was refined,

keywords and inclusion/exclusion criteria identified (Figure 3).

3.1 | Appraisal
As suggested by the RAMESES | guideline (2013), realist reviews do
not lend themselves to a technical protocol but require unique consid-
eration during appraisal, and inclusion/exclusion cannot be based
solely on an assessment of document quality but more depends on
relevance and robustness of the evidence to answer the research
question. Thus, a unique critical appraisal tool was devised to capture
contexts, mechanisms and outcomes whilst reflecting more standard-
ized tools, that is, the Critical Appraisal Skills Programme (CASP) struc-
tures and the Authority, Accuracy, Coverage, Objectivity and Date
(AACOD) tool for reviewing grey literature. Wong et al. (2013) recog-
nize that this is challenging but necessary.

The search, conducted in July 2021 by C. Da., generated
52 papers, which on first reading met the inclusion criteria. Abstracts
were scrutinized by C. Di. and C. Da. independently. Following discus-
sion and debate, 19 papers were excluded as they did not meet the
inclusion criteria. Initially, a total of 36 papers meeting the inclusion
criteria were downloaded and collated into a shared Excel table via
MS Teams. Decisions about inclusion/exclusion were documented
with clear rationale in shared MS Teams literature repository. Areas of

contention or concern occurred for several reasons, for example,

Programme theory questions:

Realist review question:

1. What leadership strategies and interventions do nurses and midwives find effective in the COVID-19 crisis?
1. How do contextual factors facilitate or inhibit leadership strategies and interventions?
1. What are the outcomes for nurses and midwives from effective leadership strategies?

‘What works in leadership that promotes healthful outcomes in nurses and midwives in the current pandemic, in what circumstances and why?’

FIGURE 1 Research questions
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FIGURE 3 Inclusion/exclusion criteria

Inclusion/exclusion criteria Key words
Inclusion criteria Leader* OR

Full text available “leadership
English language interventions” OR
Published 2020—2921 o ) “leadership

Has focus on nursing/midwifery leadership strategy*”

Health and/or social care context identified
Set within the context of the Covid-19 pandemic

*
UK, Europe, USA, Canda, Australia and New Zealand AND nurs* OR

Research and commentaries from nurse leaders midwife* OR

Exclusion criteria “student nurs*” OR

Subjects focus on other healthcare professionals “student

Commentaries with no evidence-base midwife*” OR
“healthcare support
worker*”

IAND Covid-19 OR
pandemic

IAND person-centred*
OR personhood

OR healthful* OR well
being OR resilience OR|
wellness

papers not offering insight into leadership, lacking an evidence-base
and not addressing the review question. Leadership strategies and
interventions proposed were opinions from experts, often without
basis in current clinical practice, lacking supporting evidence or
explicit intended outcomes produced by interventions. As a result of
these discussions, a further three papers were excluded, leaving a
total of 33 papers included in the initial review.

Papers in this initial search (Figure 4) were mainly from the
United States (n = 16), the United Kingdom (n = 11), the European
Union (EU) (n = 2), Australia (n = 3) and one a review of the literature.
The majority of papers were written either for or from the perspective
of nurses in recognized leadership positions. This is with the exception
of Boykin et al. (2021) who emphasized the informal leadership dem-
onstrated by ‘frontline’ nurses using storytelling. There was also an
emphasis on situational management or the management of COVID-
19 disease and little evidence of nurses’ voices and even less of mid-
wives or other care workers. The missing narrative surrounding what
works for nurses and midwives and what has made a difference to
them, and their wellbeing amplifies the need for this programme of
research. This is further augmented by only three of the papers
reporting research, one mixed methods study, two qualitative and one
survey. The other papers were commentaries, opinion pieces and
editorials.

For completeness, a second-level search in December 2021 was
again conducted to identify leadership strategies and styles (mecha-
nisms) that impacted positively on nurses/midwives’ wellbeing and
the context within which the leadership was displayed (Figure 5). This
search included papers from June 2021 to December 2021, focusing
on research only to address the gap in the first search, that is, to bet-
ter understand the experiences and hear the voice of ‘frontline’
nurses. This updated search yielded a total of 45 articles which follow-

ing independent scrutiny by C. Di. and C. Da. revealed five articles
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meeting the inclusion criteria. Research was conducted in the EU
(hn=2), United Kingdom (n=1), New Zealand (h=1) and
United States (n = 1). Thus, the total number of papers included in

the review was 38. The literature table can be found in Table S1.

4 | DATAEXTRACTION

Each manuscript was coded for CMO configuration and for its poten-
tial to inform programme theory as per RAMESES | protocol. Six key
factors of healthful leadership emerged: being visible and present; being
open and engaging; caring for self and others; embodying values; being
prepared and preparing others; and using available information and sup-
port. Scrutiny of the chains of inference has led to the generation of
tentative theories within each of these domains by identifying the
chains of inferences (Table 1) and has given some insights into the
review questions posed. Further data synthesis in the following
section identifies from the literature, what leadership strategies work,

in what circumstances and why.

4.1 | Being visible and present

Throughout the literature, there was an increased emphasis on the
importance of having visible, available and present nurse leaders, who
listen and identify the challenges of the pandemic and needs of indi-
viduals or teams (Allen, 2020; Brodrick et al, 2020; Markey
et al, 2021; Quinn et al., 2021). Allen (2020) in his paper offering
advice from senior nurses on preparing and assisting depleted staff to
cope during the pandemic suggested the benefit of having an open-
door policy and being visible was to hear any concerns or problems.
This was supported by Quinn et al. (2021) and Brodrick et al. (2020).
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FIGURE 4 PRIMSA initial search

In the UK study by Quinn et al. (2021), focus groups were used to
interview the five UK final year student nurses. They described inef-
fectual leaders who were absent from the clinical environment during
the pandemic and effective nurse leaders as those who were available
and who were able to provide support and advice. Brodrick et al.
(2020) surveyed 106 nurses in New York. They found visibility
enabled nurse leaders to be supportive and able to communicate con-
sistently and meaningfully. In their small study, they found that this
ensured nurses felt supported and could work in collaborative part-
nerships. Fortgang (2021) and Rossa et al. (2020), scholars from the
United States, reviewed a range of evidence, which emphasized the
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importance of visibility of nurse leaders throughout organizations.
They found that being visible enabled connection with staff not only
enabling them to hear nurses’ voices and needs as suggested by other
authors (Allen, 2020; Brodrick et al. 2020; Quinn et al., 2021) but also
enabling them to relay these vertically up the organizational structure
to be heard by senior management. Rossa et al. (2020) suggested that
this allowed staff to be acknowledged, validated feelings and built
trust and engagement with the organization.

Both Quinn et al. (2021) and Rossa et al. (2020) described the
outcome of having open communication as the creation of supportive

environments where nurses felt heard and valued and that fostered
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wellbeing. This involved strategic advocacy, available mental health
services, availability of fora to discuss ethical decisions and dilemmas.
The review of evidence by Rossa et al. (2020) described such environ-
ments as one’s where staff are not readily redeployed, and there are
regular updates and an established feedback loop. However, Rader-
storf et al. ( 2020) in their guidance based on experience of leading
through previous crises argued that although maximizing their pres-
ence is crucial for nurse leaders, this is often made impossible by the
increase in formal leadership responsibilities in a crisis. They argued
that this does not have to mean a lack of connection with colleagues,
but availability and connectivity can be maintained through the intelli-
gent utilization of multiple horizontal communication methods. Simi-
larly, others (Abbu, 2021; Ernst, 2020; Yoder-Wise et al., 2021) have
reported on leaders, innovating in the pandemic by using social media
platforms, zoom meetings, team huddles and Schwartz Rounds to best

hear staff voices, provide support and encourage self-compassion as

RIGHTSE LI MN iy

well as compassion towards staff, colleagues and patients
(Allen, 2020; Dimino et al, 2020; Hofmeyer & Taylor, 2021;
Ernst, 2020).

4.2 | Being open and engaging

Leaders using openness, honesty, positivity and facilitative
approaches as a means of promoting collaboration and transforming
practices were themes found by Holge-Hazelton et al. (2021) in their
qualitative descriptive study. Data were collected from 13 ward man-
agers in one Danish hospital using surveys and follow-up interviews.
Using person centredness as a theoretical framework, they found that
the pandemic made best practice difficult for nurse leaders as they
had to adapt their leadership. Some thrived and innovated to new

ways of working, whereas others struggled with a crisis of leader
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identity. They concluded that nurse leaders required support them-
selves to be able to provide good leadership and hence quality care.
Markey et al. (2021) advocated similarly in their guidance drawn from
literature and using Lawton and Paez Gabriunas’ (2015) integrated
ethical leadership framework. Viewing evidence from previous pan-
demics through a lens of resilience and learning lessons from previous
pandemics, Duncan (2020) advocated mentoring relationships, which
she suggested develops individual’s resilience and builds positive, and
nurturing professional relationships. The intention of mentoring was
identified as practising healthy coping strategies to support their self-
efficacy; promote camaraderie and resilience; and develop emotional
awareness, autonomy and empowerment. The techniques mentors
used included positivity, writing reflective journals and debriefing.
Holge-Hazelton et al. (2021), Crooke (2020), Dimino et al. (2020) and
Hofmeyer and Taylor (2021), offering leadership advice during the
pandemic to promote wellbeing in their commentaries, suggested that
through positivity, nurses experienced an enhanced sense of well-
being, improved team working and increased commitment to organi-
zational goals. This would be achieved by leaders who have leadership
knowledge, are role models and resilient, through strategies such as
having clarity of values and beliefs, utilizing feedback from staff to
innovate and solve problems together, hope huddles and celebrating
successes. They posit that this would lead to higher quality patient
care and the involvement of staff in decision-making and codesign.
Dimino et al. (2020) reported that nurse leaders who can provide
supportive engagement cultivate a caring culture where high-quality
patient care is the norm. In their paper offering advice for leaders,
they suggested that leaders can promote psychological capital, by
being ‘emotionally available’. Interventions such as ‘hope huddles’,
providing teams with inspiring quotes, celebrating success and refram-
ing negative experiences as creating social persuasion (the conditions
for success), optimism, encouragement and a supportive environment
they claim are means to achieving this. Positive emotional environ-
ments were also highlighted by Harrington (2021) in her paper, exam-
ining leadership styles that she considered to be the most effective
during the pandemic. She suggested that such environments are com-
passionate and values based, where the team know each other. In
such environments, the connection between patient and nurse experi-
ences is kept visible, and the leadership is values based. She proffered
it as a means of transmuting negative emotions into positive ones by
providing an empathic response to distressed teams or individuals. In
their commentary, examining values-driven leadership in challenging
times, James et al. (2020) suggested that leaders can inspire others by
channelling passion, motivation and their emotions towards the
achievement of set goals. Duncan (2020) suggested that leaders can
develop emotional intelligence through sharing and reflecting on
experiences of vulnerability, which can enable the development of
personal resilience although resilience did not feature prominently in
the literature. James et al. (2020) described emotional intelligence as
exhibiting self-control and self-awareness. An aspect of emotional
intelligence identified by Quinn et al. (2021) in their study, exploring
final year students’ experiences of working during the COVID 19 pan-

demic, is being open to learning from others and in doing so, being
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perceived as more approachable and better equipped to connect with

and inspire teams.

4.3 | Caring for self to care for others

Authenticity is a recurring theme in the commentaries written by
nurse leaders from the United Kingdom and the United States.
Authenticity is viewed as vital to enable leaders to convey the realities
of the stressful nature of the pandemic. Yonder-Wise et al. (2021)
suggested that leaders who practise with agility and grace would be
calmer and more authentic during crises, whereas Ernst (2020) and
Quinn et al. (2021) reported that leaders able to express their own
vulnerability can build authentic relationships and connectedness with
their staff. In their commentary, Cathcart (2020) and Moore (2020),
both academics from the United States, offered advice to leaders,
suggesting calm or equanimous leaders, who control their emotions
during uncertainty, would be able to reduce fear, instil confidence in
others and create feelings of safety. Although authenticity and
equanimity must exist alongside ‘other-centred’ intentions to care,
compassion can be reciprocal (Dimino et al., 2020; Howell, 2021;
Moore, 2020). In their paper advocating means of supporting staff
during the pandemic, Vogel and Flint (2021) highlighted the self-care
feedback loop that exists, whereby nurse leaders who care for
themselves demonstrate the importance of self-care in the nurses.
They claimed this would lead to better recognition and value of
self-care generally within the clinical environment.

Both Duncan (2020) and Foster (2020) advocated for an environ-
ment of self-care, but they suggested it is reliant on nurse leaders, dis-
playing respect of personhood in their caring intentions However, in
their commentaries, Hofmeyer and Taylor (2021) and Croke (2020)
emphasized that resilience and self-care are the dual responsibility of
the individual nurse and the wider organization. The need for nurse
leaders to prioritize ‘self-’and self-nurturing is highlighted as a particu-
lar need during the pandemic (James et al., 2020; Yonder-Wise
et al, 2021). A self-nurturing leader is resilient and a role model
according to several opinion leaders (Croke, 2020; Dimino
et al., 2020; Duncan, 2020; Merchant, 2021; Raderstorf et al., 2020;
Yonder-Wise et al., 2021). They suggested this would promote resil-
ience in staff and foster wellbeing, whereas Hofmeyer and Taylor
(2021) and Raderstorf et al. (2020) specified outcomes of increased
morale, engagement and job satisfaction for nurses. Hofmeyer and
Taylor (2021) offered strategies and resources for nurse leaders to
use and lead with empathy and prudence through the COVID-19 pan-
demic. They suggested empathic conversations, specific clinical learn-
ing and resources, providing mental health resources, personalized

self-care plans, compassionate action and Schwartz Rounds.

44 | Embodying values

Leaders who embody their values were another contextual factor fea-

tured in the literature. Yonder-Wise et al. (2021), Hofmeyer and
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Taylor (2021) and Moore (2020) emphasized that leaders must know
themselves to be able to explicitly share their beliefs and values with
staff and that they must also be aligned to organizational values.
Moore (2020) highlighted the importance of vision and values in her
review of evidence to offer suggestions of leading during a crisis. She
advocated embodying values to give insight to others’ suffering. This
would enable them to offer decompression strategies such as ade-
quate breaks, flexible working, chats to keep in touch, as well as tria-
ging and allocating resources effectively. Hofmeyer and Taylor (2021)
also offering advice to avoid burnout specifically suggested offering
organizational interventions would promote engagement. These inter-
ventions are supported by others (Harrington, 2021; James et al,,
2020; Vogel & Flint 2021). They framed this as compassionate action
and suggested that it would not be possible without first hearing and
being ‘alive to the suffering of others’, linking the two concepts.

Other commentators highlighting values as contextual factors
enabling effective leadership were courage, openness and honesty
(Boykin et al., 2021) and advocacy, which emerged in Rossa’s (2020)
review of evidence of leadership during crises. Three commentators
(Holge-Hazelton et al, 2021; Merchant, 2021; Moore, 2020)
suggested that authentic nurse leaders would be able to share what
they know and what they did not know about the pandemic.
Openness and honesty would allow nurse leaders to demonstrate
their vulnerability, making it possible for others to share their own
vulnerability (Eldridge et al., 2020; Ernst, 2020; Holge-Hazelton
et al,, 2021; Kellish, 2020) and boosting their credibility as leader.
Duncan (2020) found communication principles have the potential to
relieve others’ stress in her review of evidence. Eldridge et al. (2020)
also promoted communication, that is, concise, consistent, timely and
open messaging, regular updates, which are research and evidenced
based; credibility, honesty and openness. They also highlighted
leaders who are respectful are valuable to nurses as they promote
calm and co-operation in times of increased stress and vulnerability.
Holge-Hazelton et al. (2021), Kellish (2020), Vogel and Flint (2021)
suggested respectfulness. They described healthful cultures being
built around recognizing the significance of human-to-human connec-
tion where all individuals are valued equally. In a culture such as this,
nurses would be able to contribute to discussions, learning, innovation
and shared decision-making (Allen, 2020; Holge-Hazelton et al., 2021;
Raderstorf et al., 2020). Hence, a healthful flourishing culture is one
dependent on an authentic leader who communicates well and
embodies their beliefs and values including openness, honesty, com-
passion and empathy.

45 | Being prepared and preparing others

Certain leadership styles, for example, authentic, compassionate and
transformational leadership, are widely referenced throughout the lit-
erature as means of maintaining morale and ensuring staff feel sup-
ported (Catania et al., 2021; Harrington, 2021; James et al., 2020).
During the pandemic, the supportive nature of these styles places an

emphasis on the wellbeing of nurses according to Rosser et al. (2020)
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and James et al. (2020). Preparedness of leaders was evident only in
two papers (Cook et al., 2021; Duncan, 2020) although others identi-
fied experience and knowledge of ‘self’ as important in being a pre-
pared leader. The role of propositional knowledge, developed through
role experience, was echoed by several authors (Ernst, 2020;
Harrington, 2021; Quinn et al., 2021). So too was recognizing the
value of inherent leadership characteristics and attributes in nurses.
Once again, the precursor is understanding themselves as leaders, as
well as propositional knowledge. Learning lessons from a qualitative
study exploring experiences of Italian frontline nurses (n = 23) during
the pandemic, Catania et al. (2021) particularly highlighted the need
for appropriate training opportunities for nurses particularly where
they found themselves in unfamiliar clinical environments after rede-
ployment. Drawing on a review of research conducted in previous
pandemics, Moore (2020) also advocated conducting formal manda-
tory training, during circumstances of high stress, although acknowl-
edged caution as this might increase nurse workload and therefore
stress.

The importance that prepared leaders in turn would ensure pre-
paredness of nurses who can in turn practise flexibly and foster trust
was reported by Holge-Hazelton et al. (2021), Hofmeyer and Taylor
(2021) and Fortgang (2021). Fortgang (2021) advocated joint provi-
sion of appropriate training and leader preparedness as well as the
formation of learning spaces may empower nurses to become
involved in decision-making. The importance of learning spaces,
despite no clear definition, was a recurring theme in the literature.
They are repeatedly referred to as informal spaces where nurses can
discuss and reflect on clinical challenges, increasing the pool of nurs-
ing knowledge and collaboration and creating opportunities for crea-
tivity and innovation (Fortgang, 2021; Howell, 2021; West et al,,
2020). However, in Hofmeyer and Taylor's (2021) commentary, they
expressed concern that these spaces may have been eroded by the
worsening conditions of the pandemic and mandated physical distanc-
ing, affecting the cultivation of a ‘community at work’. Leaders who
are themselves prepared are able to maintain an environment of learn-

ing appears to be integral to the development of a healthful culture.

4.6 | Using available information and support

It is widely reported in the literature, whether through research or
commentary that nurse experiences of caring during the COVID-19
pandemic, pose a serious risk to nurses’ psychological wellbeing and
there is a need for information and support because they are forced
to provide suboptimal care with limited knowledge and resources and
the prevalence of end-of-life care for patients with poor outcomes
(Abbu, 2021; Allen, 2020; Catania et al., 2021; Croke, 2020;
Hofmeyer & Taylor, 2021; Merchant, 2021). Moreover, the practical
implications of the COVID-19 pandemic and the associated stresses
may be compounded by financial instability through furlough, particu-
larly in the United States or issues with childcare (Abbu, 2021; Digby
et al., 2021; Hofmeyer & Taylor, 2021). Risks to psychological well-
being raised in the literature included an increased risk of burnout,
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moral injury, distress and other mental health disorders (Croke, 2020;
Duncan, 2020; Merchant, 2021; Rossa et al., 2020). To reduce stress,
the availability of relevant and reliable clinical information to ‘frontline
nurses’ should be disseminated in a timely manner (Brodrick
et al., 2020; Digby et al., 2021; Moore, 2020). Fortgang (2021) and
Abbu (2021), both offering advice as leaders in the United States to
clinical leaders, posit that in addition to reducing stress, it would build
trust between nurses and leaders. However, reporting conversations
with senior nurse leaders in the United Kingdom, Allen (2020) empha-
sized that rather than being the only form of emotional support avail-
able to nurses, leaders need to be able to signpost staff to available
institutional support services. They can implement supportive mea-
sures, for example, ensuring safe staffing and adequate breaks
(Allen, 2020; Catania et al., 2021; Croke, 2020) and are well-placed to
disseminate available support available within organizations. The
importance of resources, such as wobble rooms, open forums, emo-
tional hygiene programmes, counselling and mindfulness, was
highlighted throughout the literature as necessary to support nurses
transitioning from a prolonged state of crisis to a new normal
(Croke, 2020; Hofmeyer & Taylor, 2021; Markey et al., 2021; Rossa
et al., 2020). The reduction of nurse psychological harm has benefits
not only for individuals but also for the wider organization, as nurses
with negatively impacted mental wellbeing will be unproductive, burnt
out and unable to provide the best possible care (Croke, 2020;
Hofmeyer & Taylor, 2021; Merchant, 2021).

5 | KEYISSUES

The larger HeaLiN project will use qualitative and quantitative data to
synthesize and further refine the identified theories. Data synthesis
within the scope of this RRR has revealed mechanisms or interven-
tions; leaders are encouraged to use that contribute to healthful out-
comes are varied. They use multiple means of communicating with
nurses both in person and remotely. By being engaging, motivating
and using facilitative practices, they can be responsive to individuals
and teams’ needs. They ensure nurses are prepared for their role
through training and creating learning spaces and have the practical
support they need. According to the literature, these mechanisms
contribute to supportive environments that promotes autonomy, well-
being, learning and collaborative practices. The contexts that enable
leaders to employ these strategies are concerned with who they are
as leaders, their self-awareness and the attention they give to their
own wellbeing. The attributes of healthful leadership emerge as
authenticity, embodying values such as compassion, honesty, open-
ness, humility, respect, vulnerability and courage, and these are
aligned with organizational values.

Despite the call from prominent nurse leaders (Rosser
et al, 2020; West et al., 2020) at the beginning of the COVID-19
pandemic for nurse wellbeing to be at the centre of decision-mak-
ing, the literature suggests leaders appear not to have promotion of
healthfulness as a core intent, although it is implicit in the findings.

This may be due to the absence, in the main of any theoretical
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frameworks to guide interpretation of leadership strategies required
during the pandemic. There is also little acknowledgement of the
role of the macro culture and context that helps leaders to practise
in these ways, rather the emphasis is on leadership attributes.
According to Cardiff et al. (2018) and McCormack and McCance
(2021), this is only one level of context; supportive, learning
environments are also key. A new attribute, vulnerability is a new
finding, which may be linked to courage and of relevance during
crises. Although not explicit, Theory 2 suggests emotional intelli-
gence, demonstrated by equanimity.

Healthful strategies identified in the literature includes fostering
engagement. It also highlights being facilitative which leads to collabo-
rative practices. According to McCormack and McCance (2021), col-
laborative practices and shared-decision-making are healthful
strategies, rather than outcomes, although shared decision-making
may be embedded in facilitative practices as in Theory 2: Being open
and engaging, Cardiff et al. (2018) in their action research study iden-
tified practices of sensing (What is going on), presencing (authentic
attentiveness and responsiveness), balancing the needs of all persons
and contextualizing, concerned with understanding the others’ per-
sonhood. Presencing may be embedded in visibility (Theory 1), which
has the intention of understanding the team’s needs, resonating wba-
lancing. Theory 4: Embodying values resonates with the work of West
et al. (2020) who contended that key to healthfulness is nurses feeling
they have autonomy, which enables them to work consistently with
their values. This theory however also identifies being sympathetically
present and creating learning spaces as interventions consistent with
Cardiff et al.'s (2018) model but adds responsiveness as a leadership
strategy. Other leadership strategies such as advocacy at a strategic
level, finding different and multiple ways of communicating in timely
ways, innovative resources, for example, wobble rooms and signpost-
ing wellbeing service to nurses, are also new findings in this review.
Although healthful leadership strategies, reflecting relational leader-
ship, are identified in the literature, there was an emphasis on the
need for leaders to understand self and be adequately prepared. The-
ory 3 focusing on leaders only being able to care for others if they
care for themselves also resonates with West et al. (2020). They sug-
gest that this enables others to feel valued and that they are making a
valued contribution to their work, whereas the findings in this review
suggest this enables nurses to engage in wellbeing practices. Innova-
tion as an outcome of healthful leadership has emerged in the litera-
ture, but nurses being able to maximize their potential in line with
their values has not explicitly (McCormack & McCance, 2021). This
may reflect a more pragmatic approach advocated by nurse leaders at
the beginning of the pandemic, ensuring nurse preparation and learn-
ing, but this had less intention of enabling nurses to flourish, although
autonomy is a suggested outcome. The lack of nurse voice makes this
difficult to a certain: Healthful outcomes appear to be less focused on
nurses flourishing and more concerned with reducing psychological
harm, promoting resilience and boosting morale. We therefore
acknowledge a limitation of this review as the nature of current evi-
dence means that there is a degree of assumption about the impor-

tant mechanisms, which are enabled when contextual factors are at
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play and the range of outcomes this leads to. There is a paucity of
research evidence. Much of the literature is opinion based and promi-
nently from North America. However, convergence of findings in the
literature have provided indicators to develop tentative theories as to
the factors, which may promote nurses and midwives’ wellbeing and
healthfulness during and after a pandemic, and these will be explored
in phase two of this study.

6 | CONCLUSIONS

A gap in the literature are the perspectives of nurses’ and midwives’
regarding the influence of nurse leadership on their wellbeing and
healthfulness This review found leaders do not make healthful prac-
tices a specific leadership intent, nor do they give context full atten-
tion as an enabler of healthfulness. The literature does not address
the role of the macro context on healthful leadership practices, rather
relies on leaders’ attributes and attention to promoting wellbeing of
nurses and midwives. Healthful outcomes do consider context for
nurses and midwives as they aim to create supportive environments
that promotes autonomy, wellbeing, learning and collaborative prac-
tices. Leaders however need to adapt their leadership practices to

influence healthful outcomes.

7 | IMPLICATIONS FOR NURSING
MANAGEMENT

The findings from this review have highlighted several factors that
may promote nurses’ and midwives' wellbeing and healthfulness. In
addition to providing adequate resources, for example, in terms of
staffing levels and learning spaces, the literature suggests that nurse
leaders need to be adequately prepared to facilitate a healthful work-
ing environment to support nurses’ and midwives’ wellbeing, so that
they may be able to provide high-quality care. Ensuring a supportive
organizational culture, which embodies the values of healthfulness,
may help to mitigate the impact of the COVID-19 pandemic on
nurses’ and midwives’ wellbeing in the immediate aftermath and going

forward.
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Abstract

Aim: To explore the associations between coping strategies (social support,
avoidance strategies, positive attitude, problem orientation, and transcendent
orientation) and professional quality of life (compassion satisfaction, burnout, and
secondary traumatic stress) of nurses and physicians during COVID-19.

Background: Little is known about the association between the way health care
workers cope with stress and their professional quality of life during the unusual
circumstances that the COVID-19 pandemic imposed.

Methods: A single-centre cross-sectional observational study was conducted with
health care professionals (n = 143). The Professional Quality of Life scale Version
5 and the Italian Version of the Coping Orientations to the Problems Experienced
measured the professional quality of life and coping strategies, respectively.

Results: Avoidance, problem orientation and social support coping worsened
professional quality of life, whereas a positive attitude improved it.

Conclusions: This study on the relationship between coping strategies and the
professional quality of life during health emergencies like the COVID-19 pandemic
can inform interventions aiming to foster functional coping strategies in health care
personnel to sustain their professional quality of life.

Implications for Nursing Management: Identifying people at greater risk of burnout
and secondary traumatic stress can guide tailored interventions to improve health
care workers’ wellbeing. Increased professional quality of life might turn in improved

quality of care and reduced absenteeism and intention to leave.
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coping, COVID-19, nurses, physicians, professional quality of life
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1 | INTRODUCTION

The COVID-19 (Coronavirus disease) pandemic changed people’s lives
due to mass restrictions, social isolation and economic recession
(Xiong et al., 2020). This situation has led to an increase of mental and
psychological disorders in the global population, which developed
anxiety and depressive symptoms (Luo et al., 2020; Marvaldi
et al., 2021). The worst impact on mental health was found in health
care professionals who were exposed to additional potentially
traumatic or stressful factors due to COVID-19 psychosocial strain
(Buselli et al., 2020; Magnavita et al., 2022), post-traumatic stress
symptoms, witnessing numerous deaths and high workloads (Marvaldi
et al,, 2021).

Worse mental health negatively affects the professional quality of
life (An et al., 2020; Suryavanshi et al., 2020). The professional quality
of life is the quality of life perceived in relation to work and
investigates both the positive and negative aspects of helping others
(Kim et al., 2015). In literature, multiple tools are used to measure the
professional quality of life among health professionals (Kandula &
Wake, 2021). According to our chosen framework (Stamm, 2010), the
professional quality of life of health care professionals accounts for
the positive and negative aspects: compassion fatigue and compassion
satisfaction. Compassion fatigue has two components: burnout and
secondary traumatic stress. Burnout comprises emotional exhaustion,
depersonalization, a negative attitude, a lack of personal fulfilment
and frustration, whereas secondary traumatic stress is the negative
feeling driven by fear and work-related trauma (Hinderer et al., 2014;
Hooper et al., 2010; Hunsaker et al., 2015; Peters, 2018). Compassion
satisfaction is a protective mechanism that stems from the satisfaction
of helping others, from fulfilment and from reward because of caring
for patients (Hinderer et al., 2014; Hooper et al., 2010).

Compassion fatigue (secondary traumatic stress and burnout) was
found to be high in professionals who worked closely with COVID-19
patients (Buselli et al., 2020; Galanis et al., 2021; Orru et al., 2021;
Ortega-Galan et al., 2020; Ruiz-Fernandez et al., 2020; Trumello
et al, 2020). Nevertheless, compassion satisfaction of frontline
workers, who are directly responsible for COVID-19 patients, was
equal to or higher than that of those working in other wards or
contexts (Buselli et al, 2020; Ortega-Galan et al., 2020;
Trumello et al., 2020). To deal with the negative effects caused by
COVID-19, coping could play a key role to improve the professional
quality of life.

Coping is a complex and multidimensional process that has been
defined as thoughts and behaviours used to manage the internal and
external demands of situations that are appraised as stressful
(Folkman & Moskowitz, 2004), being one of the main defences to pro-
tect mental health (Dehghani et al., 2018; Huang et al., 2020). Coping,
according to our chosen conceptualization, includes five conceptual
domains: social support (seeking understanding, seeking information
and emotional release), avoidance strategies (denial, humour, use of
drug/alcohol, behavioural disengagement and mental detachment), a
positive attitude (acceptance, containment and positive reinterpreta-

tion), problem orientation (suppression, planning and activity) and
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transcendent orientation (spirituality and religion) (Foa et al., 2015;
Huang et al., 2020; Sica et al., 2008).

During the COVID-19 pandemic, a positive attitude in nurses and
physicians towards stressful situations was a strong protective factor
for stress, whereas seeking social support and avoidance-based strate-
gies were risk factors (Babore et al., 2020; Cai et al., 2020). However,
other studies have shown that avoidance strategies like emotional
disengagement significantly reduced psychological distress and post-
traumatic stress disorder (Labrague, 2021). The professional quality of
life was not assessed in these studies, and the association between
coping strategies and the professional quality of life in nurses and
physicians during COVID-19 is currently unknown. Some previous
studies, conducted before COVID-19, have investigated the associa-
tion between quality of life and coping using different tools to
measure the two concepts. They showed that coping strategies like
problem orientation and social support could enhance compassion
satisfaction, whereas avoidance-based strategies could increase
burnout (Al Barmawi et al., 2019; Portero de la Cruz et al., 2020).
However, knowing the relationship between coping and the profes-
sional quality of life during COVID-19 can inform and design specific
interventions to promote effective coping strategies among profes-
sionals during emergencies that extend over time. This could poten-
tially improve the professional quality of life of frontline nurses and
physicians and prevent burnout and damaging mental health effects.
Therefore, this study aimed to explore the associations between cop-
ing strategies (social support, avoidance strategies, positive attitude,
problem orientation and transcendent orientation) and the profes-
sional quality of life (compassion satisfaction, burnout and secondary
traumatic stress) in nurses and physicians during COVID-19.

2 | METHODS

This study uses a single-centre cross-sectional design. The study was
conducted in a general public hospital in a large metropolitan city in
the north of Italy. The hospital performs around 46,000 hospitaliza-
tions and 3 million outpatient services per year.

21 | Participants and procedures

Between April and May 2021, all the 185 health care professionals
working in the Emergency department, Pulmonology department, and
Haematology and Bone Marrow Transplant Centre were invited to
participate in a cross-sectional online survey by invitation on their
institutional email addresses. One author of the study (JGC) personally
contacted nurses and physician managers of the three selected wards.
The managers then sent all the nurses and physicians working in these
three wards (n = 185) the email containing the presentation of the
study and the survey. The managers also sent an email reminder every
15 days for a total of four emails. The three departments included
three different COVID-19 patient status conditions: only COVID-19
positive (Pulmonology department), only COVID-19 negative
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(Haematology and Bone Marrow Transplant Centre) and both
COVID-19 positive and COVID-19 negative (Emergency department).

Inclusion criteria were being a nurse or a physician and having
been working at the bedside for at least 6 months before the survey
administration. No exclusion criteria were applied. Formal consent
was obtained from each participant via the survey, and mandatory
screening questions at the beginning of the survey assessed
participants’ eligibility. The questionnaires were anonymous, and no

compensation for participation was provided.

2.2 | Measures
Participants’ sociodemographic characteristics were collected by a
self-report questionnaire, including gender, age, marital status,
children, professional seniority, unit and COVID-19 infection status.
The professional quality of life was measured with the Italian
version of the Professional Quality of Life scale Version 5 (ProQOL-5)
(Palestini et al., 2009; Stamm, 2010). The ProQOL-5 is a 30-item self-
report questionnaire measuring three aspects of the professional qual-
ity of life. The positive aspect of ProQOL-5 is compassion satisfaction
and represents the pleasure derived from helping others through
work. Burnout is the negative effect of caring that shows as exhaus-
tion, frustration, anger and depression related to work and usually has
a gradual onset. Secondary traumatic stress is the other negative
aspect of ProQOL and is about feeling fear in relation to work-related
primary or secondary trauma. The compassion satisfaction subscale
encompasses the positive aspects of helping others who have experi-
enced suffering, whereas the burnout and the secondary traumatic
stress subscales assess its negative consequences (compassion fatigue).
Each subscale is unique and counts 10 items asking to indicate how
frequently participants experienced a set of emotions or events in the
previous 30 days to be rated on a 5-point Likert scale ranging from
0 = never to 5 = very often. Higher scores on compassion satisfaction
indicate that respondents are experiencing better satisfaction with
their ability to provide care. Higher scores on burnout and secondary
traumatic stress indicate that the respondents are at higher risk of
experiencing symptoms of burnout and secondary traumatic stress,
respectively. Validity was calculated from data from over 200,000 par-
ticipants across the globe, and the ProQOL-5 was found to be valid
and reliable in several contexts and accounts for sociodemographic
differences (Stamm, 2010). In Stamm (2010), the Cronbach’s alpha
was .88 for compassion satisfaction, .75 for burnout and .81 for sec-
ondary traumatic stress. In this study, we confirmed good reliability
for each ProQOL-5 subscale: burnout (a = .779), secondary traumatic
stress (o = .819) and compassion satisfaction (« = .904) scales.
Participants’ trait coping strategies, that is, the usual way people
cope with stress, were assessed with the Italian Version of the Coping
Orientations to the Problems Experienced (COPE-NVI) (Carver
et al., 1989; Foa et al., 2015). COPE-NVI is a multidimensional inven-
tory comprising 60 items evaluating how often the subject uses a set
of particular coping processes in difficult or stressful situations and is

rated on a 4-point scale ranging from 1 = | usually do not do this at all
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to 4 = | usually do this a lot. The instrument includes five subscales
corresponding to five different coping styles: social support, avoidance
strategies, positive attitude, problem orientation and transcendent
orientation. Social support is about seeking moral support from friends
and relatives, trying to ask other advice on what to do, looking for the
understanding of someone and solidarity. Avoidance strategies
concern the abandonment of any attempt to act, the tendency to
distract with alcohol and substances and the refusal to believe what
happened. Positive attitude strategies involve learning to live with the
problem, accepting the reality of the facts and looking for the positive
side of events as something constructive. Problem orientation is about
focussing on the problem and avoiding what may interfere with
efforts to address the problem. Finally, transcendent orientation
concerns praying and placing one’s hope in God and trying to find
comfort in religion. A higher score on a particular subscale indicates
greater use of that specific coping strategy. COPE-NVI has shown
good psychometric properties (Babore et al., 2020), measuring reliably
social support (x =.91), avoidance (x =.70), a positive attitude
(o = .76), problem orientation (x = .83) and transcendent orientation
(o = .85) (Sica et al., 2008). The Cronbach’s alpha of factors in our
study ranged from .78 to .86.

2.3 | Statistical method

Sociodemographic characteristics were described by means, standard
deviations and frequency distribution in the overall sample and by
profession (physicians vs. nurses). Chi-square test, z-score test for
proportions and unpaired t test or Mann-Whitney U test, when
assumptions of normality were violated, were used to compare
subgroups and explore possible gender differences. Effect size was
measured by Cohen'’s d. Bivariate analyses were carried out to explore
the association between the investigated variables. A set of one-way
analyses of variance was used to explore differences in professional
quality of life dimensions between physicians and nurses working in
the three different settings described above (only COVID-19 positive,
only COVID-19 negative and both COVID-19 positive and negative
patients). Finally, multiple linear regression models were used to
assess associations between coping strategies and professional quality
of life dimensions. Model selection included major sociodemographic
and professional factors such as gender, professional role and senior-
ity, and those variables were found to have a significant relationship
(p <.1) in bivariate analysis. We then used an iterative backward
selection process examining p values to derive a parsimonious model
(statistical significance was set at p < .05). All data analyses were

performed using the statistical software package SPSS 27.0.

3 | RESULTS

A total of 143 health care professionals consented to participate
and completed the survey (response rate: 77.3%). Participants’

demographic  characteristics,  professional  information  and
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TABLE 1 Descriptive sociodemographic characteristics, professional quality of life, professional information and health-related features

Total (n = 143)

Gender

Female (%) 89 (62.2%)
Age

20-29 24 (16.8%)
30-39 83 (58%)
40-49 21 (14.7%)
50-59 15 (10.5%)
Marital status

Single 39 (27.3%)
Married 43 (30.1%)
De facto 54 (37.8%)
Divorced 2 (1.4%)
Engaged 4 (2.8%)
Widow(er) 1(.7%)
Children—yes 58 (40.6%)
Professional seniority

<10 79 (55.2%)
10-19 44 (30.8%)
20-29 14 (9.8%)
230 6 (4.2%)
Currently working in an unit that mainly manages patients:
Covid-19— 28 (19.6%)
Covid-19+ 34 (23.8%)
Both 81 (56.6%)
Ever resulted COVID-19 positive

Yes 53(37.1%)

Professional quality of life

Compassion satisfaction 361+7
Burnout 25+ 6.4
Secondary traumatic stress 214+ 6.8

Coping strategies

Social support 273+ 6.9
Avoidance strategies 229 +49
Positive attitude 315+ 54
Problem orientation 277 +£54
Transcendent orientation 20.1+£3.9

Abbreviation: Cl = confidence interval.
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Physicians (n = 48)

30 (62.5%)

3(6.3%)
34 (70.8%)
8(16.7%)
3(6.3%)

15 (31.3%)
14 (39.2%)
17 (35.4%)
1(2.1%)
1(2.1%)

17 (35.4%)

29 (60.4%)
17 (35.4%)
2 (4.2%)

12 (25%)
13(27.1%)
23 (47.9%)

13(27.1%)

35.6+6.3

26.6 +£5.7

22.6 £ 6.9

288+73

23.1+48

32.1+45

288 +4

194 +£44

Nurses (n = 95)

59 (62.1%)

21 (22.1%)
49 (51.6%)
13 (13.7%)
12 (12.6%)
24 (25.3%)
29 (30.5%)
37 (38.9%)
1(1.1%)

3(3.2%)

1(1.1%)

41 (43.2%)

50 (52.7%)
27 (28.4%)
12 (12.6%)
6 (6.3%)

16 (16.8%)
21 (22.1%)
58 (61.1%)

40 (42.1%)

364+74
243 + 6.5

202+ 6.6

265+ 6.7
228+ 4.9
31.2+59
272+ 6

205+ 3.6

p value

z=.046,ns
x2(3) =8.244 p = .041

x2(5)=1.423p = 922

z=-.890,ns

2 (3)=6.222p=.101

x*(2) = 2.388 p = .303

z=-1.756, ns

t(141) = —.620, p = .536
Cly5-3.25,1.69,d = —.11
t(141) = 2.194, p = .030
Clos .24,4.63,d = —.39
t(141) = 2.039, p = .043
Clys .07,4.75,d = —.361

t(141) = 1.854, p = .066
Clgs_.15,4.66,d = .33
t(141) = .351,p = .726
Clos-1.41,2.02,d = .06
t(141) = .938,p = .350
Clg5-1.0,2.81,d = .17
t(141) = 1.655, p = .100
Clgs_.31,3.471,d = .29
t(141) = —1.545,p = .125
Clg5-2.43,.29,d = —.27
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TABLE 2 Coping strategies and professional quality of life dimensions by gender

Total (n = 143) Female (n = 89) Male (n = 54) p value
Professional quality of life
Compassion satisfaction 361+7 355+ 7.1 371+ 68 t(141) = 1.319,p = .189
Clgs-3.25,1.69,d = .29
Burnout 25+ 6.4 252 4+ 6.5 248 + 6.1 t(141) = —.393,p = .695
Clgs-3.25,1.69,d = .29
Secondary traumatic stress 21+ 6.8 219+71 19.6 £ 5.9 t(141) = —1.966,p = .051

Clos-3.25, 1.69, d = .29

Coping strategies

Social support 27.3 £ 6.9 287 +7.1 249 +£5.9 t(141) = —3.285, p = .001
Clgs-5.73, -1.29,d = —.52
Avoidance strategies 229+ 49 226 +44 233 +55 t(141) = .897,p = .371
Clgs_.59,2.71,d = .21
Positive attitude 315+54 31.3+5.6 317 +5.1 t(141) = .377,p = .706
Clys-1.62,2.0,d = .03
Problem orientation 277 £ 54 273+ 5.5 284 +5.3 t(141) = 1.249,p = .214
Clgs_.41,3.14,d = .25
Transcendent orientation 20.1 £ 3.9 21.1+37 18.6 + 3.7 t(141) = —3.818, p < .001

Clg5-3.85, —1.32,d = —.68

Abbreviation: Cl, confidence interval.

TABLE 3 Multiple linear regression analyses exploring the influence of coping strategies on professional quality of life dimensions

95% Cl for B

B (SE) B LL uL p R? AR?
Professional quality of life—compassion satisfaction
Model .338 299
Constant 18.27 (5.04) 8.296 28.24 .000
Gender —2.19(1.18) -.151 -4.5 131 .064
Professional role 1994 (1.09) 067 —1.153 3.142 361
Professional seniority 1.371 (.64) 161 107 2.63 034
Social support .046 (.087) .045 —.126 218 599
Avoidance strategies —.224(.106) —.155 —.434 —.014 .037
Positive attitude .665 (.140) 514 .389 942 .000
Problem orientation .003 (.149) .003 —.291 298 982
Transcendent orientation 016 (.141) .009 —.264 296 .908

Professional quality of life—burnout

Model 295 .253
Constant 26.058 (4.692) 16.778 35.338 .000

Gender 2.142 (1.09) 164 —-.014 4.298 .052

Professional role —1.701 (1.01) -.127 -3.7 297 .095

Professional seniority —1.439 (.595) —.188 —-2.616 —.263 .017

Social support —.071(.081) —.078 -.231 .089 .381

Avoidance strategies 468 (.099) .360 272 663 .000

Positive attitude —.599 (.130) —-.513 —.857 —.342 .000

Problem orientation 472 (.139) 404 198 746 .001

Transcendent orientation —.115(.132) -.071 -.375 146 .384

(Continues)
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TABLE 3 (Continued)

B (SE) B
Professional quality of life—secondary traumatic stress

Model

Constant 178 (4.91)
Gender 2.136 (1.14) 154
Professional role —1.614 (1.057) —.113
Professional seniority —.461 (.622) —.056
Social support .171 (.085) 175
Avoidance strategies 591 (.103) 427
Positive attitude —.274 (.136) —.220
Problem orientation .307 (.145) 247
Transcendent orientation .137(.138) 079

Note: In bolds p values < .05.

95% Cl for B

LL uL p R? AR?

320 279
—9.526 9.882 971
—119 4391 063
—3.704 475 129
—~1.691 769 460
.003 339 046
386 795 .000
—.543 —.004 046
021 594 036
—.136 409 323

Abbreviations: B, beta; SE, standard error; Cl, confidence interval; LL, lower limit; UL, upper limit.

COVID-19-related information are presented in Table 1. Overall,
around 60% of participants were female, 40% had children and
slightly less than 70% were married or in a de facto relationship.
About 50% reported seniority up to 10 years, and nurses represented
66% of the study participants. Nurses were slightly older than physi-
cians (x2[3] = 8.244 p = .041). Less than 40% of participants reported
being COVID-19 positive at some point. Coping strategies’ and pro-
fessional quality of life dimensions’ values by professional role are
reported in Table 1. Nurses disclosed statistically significant lower
levels of burnout and secondary traumatic stress compared with
physicians.

Further, Cohen'’s effect size values (d = .39 and d = .36, respec-
tively) suggested a small effect. The mean values for compassion
satisfaction were not significantly different for nurses compared with
physicians. Compared to their male counterpart, female health care
workers reported more often availing social support and turning to
religion to manage stressful situations. No gender differences
emerged in the dimensions (Table 2).

No statistically significant differences emerged between health
care workers caring for the three COVID-19 patient status condition
groups (only COVID-19 positive, only COVID-19 negative and both
COVID-19 positive and COVID-19 negative) for compassion satisfac-
tion F(2, 140) = .300 p = .741; burnout F(2, 140) = .133 p = .875;
and secondary traumatic stress F(2, 140) = .470 p = .626. The multi-
ple regression model statistically significantly predicted compassion
satisfaction, F(8, 134) = 8.57, p <.001, adj. R2 =.29. Professional
seniority, a positive attitude and avoidance coping strategies added
statistically significantly to the prediction, p < .05. Professional senior-
ity, a positive attitude, problem orientation and avoidance coping
strategies statistically significantly predict burnout F(8, 134) = 7.024,
p < .001, adj. R = .253. Secondary traumatic stress was significantly
associated with avoidance, problem orientation, social support and a
positive attitude F(8, 134) = 7.866, p < .001, adj. R? = .279. Regres-
sion coefficients and standard errors can be found in Table 3.
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4 | DISCUSSION

The study aimed to explore the associations between coping strate-
gies (social support, avoidance strategies, positive attitude, problem
orientation and transcendent orientation) and the professional quality
of life (compassion satisfaction, burnout and secondary traumatic
stress) among nurses and physicians during COVID-19. To the best of
our knowledge, this is the first study to do so. We found that coping
strategies used by health care professionals might affect compassion
satisfaction and compassion fatigue (burnout and secondary traumatic
stress) in the current pandemic. In particular, avoidance worsens the
professional quality of life increasing burnout and secondary traumatic
stress and reducing compassion satisfaction. Also using problem
orientation and social support lead to a similar result, increasing
burnout and secondary traumatic stress. Lastly, a positive attitude
improved the professional quality of life, reducing burnout and sec-
ondary traumatic stress and improving compassion satisfaction. This is
relevant because the professional quality of life could be improved by
interventions focussed on enhancing functional coping strategies.

A positive attitude and avoidance coping strategies were positive
and negative predictors of compassion satisfaction, respectively. This
is coherent with previous research conducted before the COVID-19
pandemic (El-Shafei et al., 2018; Hinderer et al., 2014). It is possible
that the positive reinterpretation of events and critical processing
fostered greater psychological wellbeing (Babore et al., 2020; Cai
et al., 2020; El-Shafei et al., 2018), whereas the use of denial, humour,
substance abuse and behavioural and mental disengagement affected
stress and anxiety (Babore et al., 2020; El-Shafei et al., 2018; Hinderer
et al., 2014; Labrague, 2021; Savitsky et al., 2020).

Avoidance and problem orientation were positive predictors of
compassion fatigue. Although the negative mechanism of avoidance
on the professional quality of life is coherent with previous literature
(Babore et al., 2020; El-Shafei et al., 2018; Hinderer et al., 2014;
Labrague, 2021; Savitsky et al, 2020), problem orientation has
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previously been positively associated with compassion satisfaction,
therefore reducing compassion fatigue (Al Barmawi et al., 2019;
El-Shafei et al., 2018). It is possible that the unpredictability of the
COVID-19 pandemic affected problem orientation, making health care
professionals feel inadequate to control the situation and their
perception of problem-solving abilities (Babore et al., 2020).

Social support was a positive predictor of secondary traumatic
stress, a dimension of compassion fatigue. This is in contrast with pre-
vious literature, in which social support significantly reduced stress
(Labrague, 2021; Luo et al., 2020; Sanghera et al., 2020; Spoorthy
et al.,, 2020) but partly coherent with a recent study conducted during
the pandemic that found an association between higher social support
and higher stress (Babore et al., 2020). This negative role of social
support could be explained by focussing on the definition of social
support by the COPE-NVI scale, which also includes information
seeking. In the current pandemic, information was often conflicting
and contradictory, there was fake and misleading news from various
sources, including institutional ones and exposure to social media and
COVID-19 news caused anxiety and stress, increasing fears and
producing cognitive overload from infodemic (Fan & Smith, 2021;
Mohammed et al., 2021; Savitsky et al., 2020). Furthermore, society’s
reaction towards health care professionals was not always positive.
After the first wave of support and recognition for the work and effort
of health care professionals (Portero de la Cruz et al., 2020), there was
a progressive decrease in this social recognition combined with the
increase of a pandemic and vaccine denier movement (Giordani
et al., 2021; Herrera-Peco et al., 2021), and health care professionals
were victims of insults and threats and were accused of propaganda,
which might justify the role of society in secondary traumatic stress
(Bagcchi, 2020; Chirico et al., 2022; Ford, 2021). Lastly, social distanc-
ing rules and fear of infecting loved ones might have increased work-
related fear and trauma (Babore et al., 2020).

Seniority was a positive predictor of compassion satisfaction and
a negative predictor of burnout. Staff with more experience probably
developed protective mechanisms to reduce stress and hence burnout
and to increase job satisfaction, whereas less experienced profes-
sionals are more vulnerable to facing difficult situations and tend to
develop more stress and anxiety in dealing with daily challenges in a
constantly unstable work environment, coherently with results from
previous studies (Galanis et al., 2021; Hunsaker et al., 2015; Kelly
et al,, 2015; Portero de la Cruz et al., 2020).

Burnout and compassion satisfaction overall values were moder-
ate, whereas secondary traumatic stress was low in our sample, in line
with the results identified in the pre-pandemic era (Kelly et al., 2015).
This is in contrast with previous studies that highlighted how health
care professionals have recorded higher levels of stress, anxiety and
depression as well as burnout and secondary traumatic stress during
the COVID-19 pandemic (Galanis et al., 2021; Li et al., 2021; Marvaldi
et al., 2021; Pappa et al, 2020; Sanghera et al, 2020; Varghese
et al, 2021; Vindegaard & Benros, 2020). This difference might be
explained by the time during which our study was conducted. We
collected data between April and May 2021, towards the end of the
third COVID-19 wave in Italy and in the middle of the first vaccination
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campaign. The protection against infection from SARS-CoV-2 by
vaccines, the decrease in mortality rates and the lower number of
hospitalizations may have helped in relieving stress and anxiety
symptoms in health professionals, leading to lower secondary
traumatic stress and burnout levels.

Finally, female health care professionals used significantly more
transcendent orientation and social support than males. This is
coherent with previous studies that have shown gender differences in
coping abilities (Cai et al., 2020). In fact, women are more likely to
develop social and personal mechanisms to cope with stress than
men, and they are likely to perform coping strategies that can release
emotional stress by searching for support from colleagues, family and
friends (Cai et al., 2020; Huang et al., 2020; Sica et al., 2008; Xiong
et al, 2020). Lastly, unlike what emerged from recent systematic
reviews (Danet Danet, 2021; Pappa et al., 2020), who found higher
levels of burnout, stress, anxiety and depression among nurses than
other health care professionals, within our study, physicians reported
more compassion fatigue than nurses. This result is surprising; it may
be linked to the ability to deal with powerlessness and uncertainty

and should be further investigated.

41 | Limitations and strengths
Due to the lack of consensus on the concepts of coping and the
professional quality of life, several instruments are used throughout
the literature for both concepts. This could hinder the comparison of
results among different theoretical conceptualizations. However, in
our study, we used the ProQOL-5 and COPE-NVI scales, which are
both widespread and validated instruments. The cross-sectional
nature of the study does not allow assuming causality, and it was a
monocentric study conducted on a sample of 143 nurses and
physicians. Furthermore, the level of coping and the professional
quality of life were not known in this population before the pandemic.
Mixed methods longitudinal studies with bigger and more diverse
samples are required to better understand the relationship between
coping and the professional quality of life. Furthermore, multiple
variables should be considered for their mediating of confounding
effects. Nevertheless, this is the first study that evaluated the
association between the COPE-NVI and ProQOL-5 scores in nurses
and physicians during the pandemic and that did so with a rigorous
methodology, so our findings can be considered robust and generaliz-
able to similar populations.

5 | CONCLUSIONS

Nurses and physicians reported moderate levels of burnout and
compassion satisfaction. Furthermore, coping strategies used by
health care professionals affected compassion satisfaction, burnout
and secondary traumatic stress in the current pandemic. Further
studies are needed to corroborate our data, also using a bigger and

more diverse sample with different health care professionals and with
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longitudinal mixed methods designs. Furthermore, future studies
should also consider the effect on the professional quality of life of
other occupational stressors, such as horizontal and vertical violence

against health care professionals, overworking and staffing.

6 | IMPLICATION FOR NURSING
MANAGEMENT

Knowing which coping strategies and sociodemographic characteris-
tics affect the professional quality of life can help managers identify
those people more at risk of burnout and secondary traumatic stress.
In particular, in our results, avoidance, problem orientation and social
support coping worsened the professional quality of life, whereas a
positive attitude improved it. These results could help management to
design specific interventions and proactive strategies to improve the
workers wellbeing and to minimize the level of compassion fatigue
and burnout. Future research should focus on understanding which

interventions are better at increasing the professional quality of life.
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Abstract

Aim(s): This study aims to investigate care unit managers’ perceptions of how the
COVID-19 pandemic influenced their ability to support the nurses.

Background: The COVID-19 pandemic placed extreme pressure on health care organi-
zations. More knowledge regarding how the pandemic influenced care unit managers’
ability to support nurses is central to ensuring high-quality health care in future crises.
Method(s): A mixed-methods study in Swedish hospitals with a survey (n = 128) and
interviews (n = 20) with care unit managers.

Results: Approximately half of the managers reported having spent more time avail-
able to and supporting the nurses. Availability was positively predicted by their per-
ceived organizational support while negatively by their job demands. These job
demands concerned meeting staff anxiety and managing organizational restructuring.
Full focus on direct patient care and strong professional and social support were
important job resources.

Conclusion(s): For care unit managers to effectively support the nurses during a cri-
sis, they need proficient job resources and moderate job demands. Managers’ per-
ceived organizational support positively affects the quality of their crisis leadership.
Creating arenas in which staff collegiality can form and develop is beneficial for the
ability to meet future crises.

Implications for Nursing Management: This study specifies important job resources
that should be acknowledged and reinforced to strengthen the ability of care unit

managers to actively support the nurses during a crisis.

KEYWORDS
managers’ resources, managers’ role stress, perceived organizational support
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1 | BACKGROUND

Effective and high-quality health care is a cornerstone of societal wel-
fare. Because health care work is staff-intensive, the health and well-
being of the health care professionals is essential for the ability of
health care organizations to provide high-quality care with optimal
resource utilization (Demerouti et al., 2001; EkIof et al, 2014;
Elarabi & Johari, 2014; Johnson et al., 2018). Registered nurses are
fundamental for the provision of high-quality health care at the care
units and their work is highly demanding. They participate in the
development of the care regimens and are vital for their implementa-
tion; they continuously monitor patients’ conditions and provide
essential information to physicians and other professionals in the care
team; and their work is often stressful, with high cognitive and emo-
tional demands (Chang et al., 2005; Douglas et al., 2017; Edwards &
Burnard, 2003; Happell et al., 2013; Jimmieson et al., 2017). There-
fore, ensuring working conditions that support nurses’ ability to per-
form their work is essential for efficient and high-quality health care.
Previous research has identified care unit managers as central to the
provision of such working conditions (Gadolin et al., 2021). As such,
nurses’ sound working conditions are largely dependent on their care
unit manager’s ability to be available at the care unit and support the
nurses. Further, care unit managers themselves have emphasized that
their own job demands and resources highly influence this ability,
implying that the working conditions of the care unit managers also
affect the working conditions of the nurses (Gadolin et al., 2022).

The COVID-19 pandemic immensely increased the demands on
health care organizations globally, affecting managers and staff at all
levels (e.g., Babore et al, 2020; Eriksson et al., 2021; Sheraton
et al., 2020). Nurses were at the care frontline during the COVID-19
pandemic, (Al Thobaity & Alshammari, 2020), and their psychological
burden and physical exhaustion was severe (Kishi et al., 2022). Many
adverse outcomes associated with poor mental health have been
identified among nurses caring for COVID-19 patients, such as high
levels of burnout (de Cordova et al., 2022), dysfunctional levels of
stress and anxiety (Mo et al., 2020), as well as depression, posttrau-
matic stress disorder and insomnia (Varghese et al., 2021). It has been
suggested that nurses who experienced high levels of organizational
and social support during the COVID-19 pandemic have been better
equipped to handle the increased demands (Labrague & De los
Santos, 2020). However, many nurses feel that such support is lacking
(Joo & Liu, 2021). The COVID-19 pandemic also imposed heavy
demands on care unit managers who were compelled to constantly
adapt to changes and manage uncertainty (Vazquez-Calatayud
et al., 2022) and balance the often contradictory needs of the nursing
staff and top management (Bianchi et al, 2021), often while
experiencing increased levels of stress and exhaustion (White, 2021).
Given that care unit managers are central actors to ensure nurses’
sound working conditions, both in general (Gadolin et al., 2021) and
during the COVID-19 pandemic (Cho et al, 2021; Qotimah
et al.,, 2022), understanding how such pressure influences care unit
managers’ ability to support the nurses, and organizational stressors
and resources that influence this ability, may provide health care orga-
nizations with valuable knowledge to meet future crises.
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The research aim of the present study was to investigate care
unit managers’ perceptions of how the COVID-19 pandemic influ-
enced their ability to support the nurses. We did this by addressing
the following research questions: (1) How did the COVID-19 pan-
demic influence care unit managers’ availability to support the
nurses? (2) How was such availability associated with the care unit
managers’ own job demands and resources? (3) What specific job
demands and resources did the care unit managers experience as
influential for their ability to support the nurses during the

pandemic?

2 | METHODS

This mixed-methods study comprised a questionnaire survey to all
234 care unit managers (n = 128, response rate 55%) at six secondary
and tertiary care hospitals in two regions in western Sweden and in-
depth interviews with 20 strategically selected care unit managers at
these hospitals. Mixed-methods research has a broader focus than
single method designs. The present study utilized both methods in
order to provide deeper insights regarding the complex and multiface-
ted effects of the COVID-19 pandemic. The quantitative data focused
on establishing descriptive statistics and investigating relationships
among study variables. The qualitative data aimed to openly explore
the lived experiences of the care unit managers and provide more in-
depth contextualized descriptions. Therefore, the mixed-methods
design in this study may be described as being convergent (Creswell &
Clark, 2017) and the methods as complementary (Greene et al., 1989),
compensating for shortcomings in each respective method
(cf. Giddings & Grant, 2006).

Interviews were conducted during the first wave of the COVID-
19 pandemic in Sweden (April 2020-October 2020), while question-
naire data were collected during the second wave (November 2020-
January 2021). Pen-and-paper questionnaires were sent out by mail
to the care unit managers’ workplaces and were returned directly to
the researchers. In the questionnaire, the care unit managers were
instructed to consider their work situation during the past 6 months
when responding (Figure 1).

Starting in March 2020, the COVID-19 virus spread rapidly in
Sweden and admissions to the intensive care units were extensive
(Public Health Agency of Sweden, 2022). All hospital care units
were affected by the pandemic in one way or another, whether by
a lack of staff, reorganization of care and staff, implementation of
infection control or development of care for the COVID-19

patients.

2.1 | Ethical considerations

Ethics approval of the study was obtained from the Regional Ethics
Committee in Gothenburg (no. 264-18). Informed consent was pro-
vided by all participants prior to inclusion in the study. The study was
conducted in accordance with the ethical standards set out in the
1964 Declaration of Helsinki and its later amendments.
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FIGURE 1 Data collection. An overview of the two data collection periods and the period considered by the care unit managers in their
statements and in the questionnaire, in relation to the first two waves of the COVID-19 pandemic in Sweden

2.2 | Questionnaire

221 | Participants

The study sample consisted of 128 care unit managers. Eighty-nine
per cent of these were female, with a median age of 51 years
(m = 50.9, SD = 7.8). Most respondents (80%) had been employed by
their present regional health care organization for at least 10 years.
Fifty-nine per cent of the respondents had held the care unit manager
position for more than 5 years. The number of direct subordinates per
care unit manager ranged from four to 85, with a median of
34 (m=32.7,5D = 16.1).

2.2.2 | Measures

Care unit managers’ perceived job demands and resources

Three different types of care unit managers’ perceived job demands
were measured using items from the Gothenburg Manager Stress
Inventory (GMSI) (EKI6f et al., 2010): organizational stressors (three
items, a = .63; sample item ‘insufficient resources to manage peak
CU loads’), role stressors (three items, a = .63; sample item ‘discord
between administrative work, organizational development tasks, and
subordinate contacts’) and stressors from the subordinates (six items,
a = .83; sample item ‘conflicts between subordinates’). All demand
items had five fixed response alternatives, ranging from ‘never/almost
never’ (1) to ‘always/almost always’ (5).

The care unit managers’ perceived job resources were measured
using two different instruments. Two types of resources were
included from the GMSI (EkI6f et al., 2010): superior managerial sup-
port (four items, a = .82; sample item ‘my superior manager shows

genuine interest in what | do and the problems | face as a manager’)

i,

and peer support (two items, r = .78; sample item ‘possibilities to dis-
cuss work with colleagues’). All of these resource items had five fixed
response alternatives, ranging from ‘corresponds very poorly’ (1) to
‘corresponds very well’ (5).

The care unit managers were instructed to consider their work
situation during the past 6 months when responding to all of the
above job demand and resource items.

The other instrument for measuring job resources was the short
version (eight items, a = .88) of the survey of perceived organizational
support (POS) (Eisenberger et al., 1986; Neves & Eisenberger, 2012).
Sample items included ‘the organization really cares about my well-
being’ and ‘the organization takes pride in my accomplishments at
work’. There were six fixed response alternatives, ranging from
‘completely disagree’ (1) to ‘completely agree’ (6). Four negatively
worded items were reversed in the analyses.

All demand and resource variables were constructed by deriv-
ing the mean values for the items within each factor, with high
values levels of demands and

indicating high resources,

respectively.

Care unit managers’ perceptions of the influence of the COVID-19
pandemic on their availability to support their staff

Care unit managers’ perceptions of the influence of the COVID-19
pandemic on their possibility to be available and supportive to their
staff was assessed using a single item developed within the present
study—‘Which of the following statements corresponds best with
your experience? The COVID-19 pandemic has ...’—with three fixed
response alternatives: ‘... caused me to spend more time being pre-
sent and supportive to my subordinates’, ‘... forced me to spend
less time on supporting my subordinates in their work’ and ‘... not
in any tangible way

influenced my work in relation to my

subordinates’.
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2.2.3 | Statistical analysis

The relationship between care unit managers’ job demands and
resources, and their availability to staff, was investigated by a binary
logistic regression. The outcome variable was dichotomized in order
to analyse why care unit managers felt that the COVID-19 pandemic
had caused them to spend more time on being available and support-
ive to their staff (as compared to it not influencing their work in rela-
tion to their staff, or forcing them to spend less time supporting their
subordinates). Univariate logistic regression analyses were conducted.
These analyses were based on 127 care unit managers with data for
the outcome variable. All statistical analyses were conducted using
SPSS version 28.0 (IBM Corp., Armonk, NY).

2.3 | Interviews

2.3.1 | Participants
Twenty care unit managers from 11 medical specialties were inter-
viewed in depth (Table 1).

To ensure diversity in the organizational situation and capture
diverse perspectives, the care unit managers were selected among
those rating their POS as high (n = 7), medium (n = 6) or low (n = 7)
in a previously performed questionnaire survey. The two researchers
conducting the interviews (CG and MSN) were blinded to this selec-
tion. Information regarding the study and its purpose was e-mailed to
the potential participants prior to each interview. Twenty participants
were considered sufficient in relation to the specificity of the aim and
interview questions, participants’ specific experience, interviewers’
experience and knowledge and the possibility to transfer the knowl-
edge to other contexts (cf. Malterud et al., 2016).

2.3.2 | Interviews and analysis

The interviews with the care unit managers were conducted as part of

a comprehensive research project that investigated the specific

preconditions of high POS among registered nurses in hospital care,
how care unit managers act and organize their work to provide such
conditions and the organizational preconditions that enable or hinder
such work. During these interviews, we explored how the COVID-19
pandemic had influenced the care unit managers’ ability to work sup-
portively. First, we asked the care unit managers to describe in as
much detail as possible the three most important aspects associated
with the COVID-19 pandemic that had influenced their availability
and support to the nurses. Second, we asked the care unit managers if
there were any other relevant aspects associated with the COVID-19
that had influenced their availability and support during this period.
To comply with the COVID-19 restrictions, all interviews were
performed remotely by phone or computer video conference software
(Zoom). The two interviewers (CG and MSN) had extensive experi-
ence in qualitative research. Each respective interview was recorded
and transcribed verbatim. The complete text material was analysed
through qualitative content analysis to systematize the material into
descriptive categories (Graneheim & Lundman, 2004). The analysis
was inductive, with the intent to capture the lived experiences of the
care unit managers supporting nurses during the COVID-19 pan-
demic. All text was read by three of the authors (CG, MSN and MT) to
create an overall understanding of the content. This reading revealed
a consistency in the care unit managers’ statements, indicating that
adequate information power of the data was achieved and affirming
that the sample size was sufficient (cf. Malterud et al., 2016). It
became apparent during the data analysis that care unit managers’
experiences of supporting nurses were deeply rooted and centred
around the job demands and job resources they perceived as salient
during this period. Through subsequent discussions within the
research group, preliminary categories defining these job demands
and job resources were identified. All statements that related to each
respective job demand and resource were sorted into these catego-
ries. The final step of the qualitative analysis was to describe in depth
how each specific job demand and job resource had influenced the
care unit managers’ ability to support the nurses. The analysis was
iteratively discussed among the researchers until consensus was
reached regarding categorization, content and interpretation and con-

sistency was ensured.

TABLE 1 Characteristics of the participants in the interview study (n = 20)

Characteristics n (%)

Region X 11 (55%)

Region Y 9 (45%)

Age

Gender Female: 18 (90%)

Male: 2 (10%)
Experience as a CU manager (years)

Manager of care unit,
medical specialty

Mean (standard Range

deviation) (min/max)
53(9.8) 40-66
9.4(9.4) 2-40

Psychiatric acute care 1 (5%); cardiology 1 (5%);
oncology 1 (5%); surgery 3 (15%); ambulance 3

(15%); geriatrics/neurology 1 (5%); psychiatric care
4 (20%); forensic psychiatry 2 (10%); internal
medicine 2 (10%); acute surgery 1 (5%); urology 1 (5%)

RIGHTS L
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3 | RESULTS

3.1 | The COVID-19 pandemic’s influence on care
unit managers’ support and availability to nurses

Fifty-nine per cent of the care unit managers indicated that the
COVID-19 pandemic had caused them to be more present and sup-
portive towards their staff, while 26% stated less time present and
supportive. Fifteen per cent indicated that the pandemic had not

influenced their work in relation to their staff.

3.1.1 | Therelationship between job demands and
stressors and care unit managers’ support and
availability to nurses

Table 2 presents the results from the univariate binary logistic regres-
sion analyses. These results indicated that the outcome ‘COVID-19
pandemic leading to care unit managers being more present and sup-
portive to their staff’ was significantly and positively associated with
the care unit managers’ POS (OR = 1.70, 95% Cl 1.02, 2.81) and nega-
tively associated with their organizational stressors (OR = 0.54, 95% ClI
0.32, 0.91) and role stressors (OR = 0.44, 95% CI 0.26, 0.75). Thus, the
chances of spending more time present and supportive were higher for
care unit managers perceiving high POS and lower for those perceiving
high organizational stressors and/or high role stressors. In these ana-
lyses, stressors from the subordinates, number of direct subordinates,
seniority as care unit manager, superior managerial support and peer

support were not significantly associated with the outcome variable.

3.2 | Care unit managers’ perceptions of how job
demands and job resources had influenced their
support and availability to nurses

All of the interviews showed that the COVID-19 pandemic had placed
new and heavy demands on the care unit managers, but that it had

also released work resources that enabled crisis management.

TABLE 2 Results from univariate binary logistic regression
analyses

Odds ratio (95% Cl) p
Perceived organizational support 1.70(1.02, 2.81) .041
Organizational stressors 0.54 (0.32,0.91) .021
Role stress 0.44 (0.26, 0.75) .002
Stressors from subordinates 0.84 (0.47, 1.51) .558
Number of direct subordinates 0.99 (0.96, 1.01) 235
Seniority 1.01 (0.96, 1.06) .804
Superior managerial support 1.13(0.74, 1.74) 572
Peer support 1.39 (0.93, 2.08) 113

Note: Odds ratios with 95% confidence intervals (Cl) for univariate binary
logistic regression analyses predicting the outcome variable CU managers’
being more present and supportive to subordinates as a consequence of
the COVID-19 pandemic.
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3.21 | Work demands related to restructuring and
organizing work

The COVID-19 pandemic changed the working conditions and placed
new and increased demands on all managers and staff in the health
care organization. It increased the demands on the care unit managers
to participate in administrative meetings, which absorbed a lot of time.
During the early stages of the pandemic, guidelines changed continu-
ously, which created insecurity and frustration among the staff. At the
same time, many local workplace meetings were cancelled. This
deprived the workplace of a forum for discussing and solving emerg-
ing problems. The care unit managers also described that the authority
to make certain types of decisions was moved from them to higher
hierarchical levels in the organization, which complicated decision-
making and implementation processes for the care unit managers.
Patients cancelling their appointments due to the risk of being
infected at the hospital also required administration. The pandemic
also introduced a new, heavy task of infection tracing at the work-
place, which added to the care unit managers’ workload.

The sudden and significant increase in acute care assignments
induced by the COVID-19 pandemic required staff to be moved
within and between care specialties and units. New working proce-
dures for infection protection of patients and staff must also be devel-
oped. The nurses were required to manage new patient groups, be
transferred to other care units within or beyond their specific compe-
tence, work longer and more shifts, work more weekends and post-
pone planned leave. Also, previously planned improvements, such as
increased staffing or improved work schedules, had to be postponed.
The care unit managers described how this restructuring work
required presence, decision-making skills and sensitivity to the impact
on the individual nurses. The care unit managers spent a lot of time
preparing staff to feel role secure in the relocation to other depart-
ments, through supportive dialogue, information and training.
Thoughtful consideration was also necessary to determine which of
the staff could be moved to another unit and care for acutely ill
COVID-19 patients or manage intensive care.

Personally, | feel bad about having to pick out six nurse
anesthetists and tell them that they had to work at the
intensive care unit. It wasn’t a question of it being vol-
untary. | had to order them to go there. It wasn't fun.
One of them [a nurse] is not doing well, and we have
already sent him to a crisis team. It doesn't feel good.
They're not accusing me, but | really feel like I'm the
one who's put him in that situation. (Participant
5, Region X)

The COVID-19 pandemic required the care unit managers to
promptly make decisions to solve acute disturbances and dilemmas in
the workplace, where the information was changeable and uncertain.
One manager described the situation as ‘leading in limbo’. These situ-
ations required swift decisions regarding measures to reduce the
spread of infection at the unit, making changes in the staffing, isolat-

ing COVID-19 infected patients, reorganizing patient flows due to sick
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staff, implementing new guidelines and disseminating information
about COVID-19 to the staff.

3.22 | Workdemands related to the staff

The care unit managers described continuous and swift provision of
information as a significant measure for reducing staff anxiety. The
staff must be kept informed about the present situation through daily
briefings. The care unit managers spent a lot of time sorting through
the flow of information, compiling and disseminating the most impor-
tant parts. They also described that the expectations to provide valid
information as challenging: ‘The staff wants information and expects
you as a manager to be able to give answers’. The less experienced
care unit managers perceived this situation to be particularly
challenging.

The COVID-19 pandemic made it even more important than usual
for the care unit managers to be present at the care unit and enable
the staff to express and process insecurity and anxiety related to fac-
tual issues regarding the disease and implementation of guidelines
and routines for the care it required. Nurses' insecurity was also
related to working in new units and specialties with unfamiliar work
tasks and personal anxiety regarding the risk of becoming infected.
The care unit managers described an anxious climate in the workplace,
where a variety of factors escalated staff concerns, such as discus-
sions in the media, limited access to personal protective equipment
and a lack of clarity regarding the use of such equipment. These needs
must be addressed by acquiring facts, expressing individual concerns,
sharing experiences and implementing guidelines. The care unit man-
agers described how they spent much time each day supporting such
a process by being present, listening and discussing, acknowledging
feelings and following-up on the staff’s well-being. Caring for COVID-
19 patients was also highlighted as challenging for the nurses. The
care unit managers emphasized the importance of being observant
and sensitive to the capacity of each individual to manage the
situation.

| check in on their feelings, thoughts, and the concerns
they have all the time. You have to be able to talk
about feeling uneasy, and that the situation is unpleas-
ant and difficult. You must allow yourself to acknowl-
edge that it is a hard time. | don’t think this need is
special for this specific workplace, rather it is the
expression of the broader human need of being able to
express one’s feelings and anxieties without being
belittled. | think that is really important for them [the

nurses]. (Participant 3, Region Y)

The care unit managers explained that the nurses needed support
to solve urgent problems for which answers or solutions were not
always available. These problems sometimes arose as dilemmas and
therefore required discussion and reflection to be resolved in a

thoughtful and supportive way. The cancellation of physical workplace
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meetings, due to the risk of infection among staff, affected the ability
to discuss and solve such problems in the work group. To compensate
for this, the care unit managers tried to be present at the unit as much
as possible and communicate with the staff. They also described how
they provided hands-on support to nurses who felt insecure in their
basic competence or specifically in relation to their new responsibili-
ties. This support could entail guiding the work or taking over specific
tasks.

The care unit managers also described how they tried to ‘protect’
their staff and ensure acceptable working conditions, where uncer-
tainty would be high for a long time. They did this through such
means as scheduling staff summer vacations despite the uncertainty
surrounding the evolution of the pandemic that determined the possi-

bility for vacations.

3.23 | Workresources related to work tasks or
organization

The care unit managers described a health care organization that
focused fully on direct patient care and prevention of the spread of
the COVID-19. They were relieved of many heavy administrative
tasks and numerous development projects were paused, making the
nurses who were previously engaged in these projects available to the
care unit managers for direct patient care. The care unit managers
experienced this concentrating on what they perceived as the core of
health care, direct patient care, as highly meaningful.

The COVID-19 pandemic required the care unit managers to
spend considerable time acquiring and disseminating information to
their staff, but several of the informants stated that the access to
updated information from the superior management had been very
good. They also experienced extensive and good support from the
chief physicians and infection control experts. They reported that
although the COVID-19 pandemic disrupted previous routines and
initially introduced much insecurity, the work relatively quickly found
its new and functional forms.

While the COVID-19 pandemic stopped ongoing long-term orga-
nizational development, it also initiated organizational development.
This required restructuring, which demanded time from the care unit
managers for implementation and support to the nurses, but it also
opened a window of opportunity for innovative thinking and develop-
ment. For instance, the implementation of stringent procedures and
routines for care hygiene had previously required effort and time from
the care unit managers, but through the COVID-19 pandemic, these
routines were fully and swiftly implemented, saving care unit man-
agers’ time and effort. The pandemic also gave rise to new solutions
that were stated to be likely to continue after the pandemic. Examples
of this included reallocation of work tasks between professional
groups and the introduction of short and highly frequent digital work-
place meetings. The pandemic also encouraged better coordination
between care units, which resulted in more flexible cooperation
between units. The managers felt this was likely to be maintained

after the pandemic and to have long-term positive effects.
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It [the COVID-pandemic] has actually opened up for
more flexibility and the idea that we [the care unit] are
a part of the bigger organization [the hospital]. | think
that has been a win. Or it will be a win in the long run.
A larger organization with a common goal. This new
understanding will increase the flexibility of, and coop-
eration within, the whole hospital. (Participant

2, Region Y)

3.24 | Workresources related to the staff

The care unit managers stated that the clear focus on patient care uni-
fied the staff around what was perceived as the core of health care
work. They also described considerable social support between mem-
bers of the work group through caring and looking out for each other
and having informal debriefing talks.

The managers also stated that the deteriorations in the nurses’
work situation regarding schedules, which involved imposing more
shifts and suspended leave, called for considerable understanding and
solidarity within the work group. The care unit managers appealed for
such solidarity, and many testified that the staff had demonstrated a
deep understanding of the situation, shown flexibility and voluntarily
stepped up to take on a broad social responsibility. They also shared
examples of how this had unified the work group during the COVID-
19 outbreak.

My manager came in to me, and said, ‘Now you will
get an impossible assignment’. ‘Oh, shit’, | thought,
‘What is it?” ‘You must staff the infection clinic with
several nurses.” So, | wrote a mass text message to all
my nurses: ‘Now it's serious, who can help out and
work this weekend?’ | staffed 27 shifts in two hours,
or they [the nurses] did! | was about to start crying, it
was just amazing. It may not tell you much, but it's
extremely good! It is usually very difficult to solve
staffing shortages. (Participant 10, Region X)

4 | DISCUSSION

Previous research has indicated that care unit managers’ presence and
availability to the nurses at the care unit is an essential prerequisite
for their ability to support their staff (Gadolin et al., 2021). In the pre-
sent study, 59% of the care unit managers stated that the COVID-19
pandemic had caused them to spend more time present at the care
unit to support their staff. A higher presence at the care unit was
more common among care unit managers who themselves perceived
high POS. This indicates the importance, for the health care organiza-
tion’s ability to manage future crises, of providing care unit managers
with robust organizational support. Moreover, because previous
research has convincingly shown that POS is associated with less

stress and burnout and better work performance (Kurtessis
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et al., 2017), managers’ POS is an important resource to ensure high
quality and efficiency of care, also under more normal conditions. The
notion that POS is an important job resource for care unit managers
to tackle the challenges ensuing the COVID-19 pandemic has also
previously gained support (Gab Allah, 2021).

Our results also showed that care unit managers who experienced
high organizational stressors or high role stressors spent less time
being present and available to their staff during the pandemic. These
results suggest that health care organizations should aim to reduce
such stressors to make the health care organization better equipped
to face and manage future crises.

The results of the qualitative interviews described in more detail
how the COVID-19 pandemic influenced the managers’ own job
demands and resources for supporting the nurses. Other studies have
highlighted similar experiences by care unit managers (e.g., Vazquez-
Calatayud et al., 2022; White, 2021). The demands related to restruc-
turing and organizing work emanated from the rapidly changing envi-
ronment ensuing the COVID-19 pandemic. The care unit managers
had to spend time reorganizing their own work and make swift deci-
sions, despite uncertainty, which also influenced the organization of
the nurses’ work. Consequently, to provide the nurses with adequate
support and handle staff anxiety, the care unit managers perceived
that their demands related to the staff increased. These demands on
the care unit managers are reflected in other research, focusing
nurses’ challenges and needs for managerial support during the
COVID-19 pandemic (Moradi et al., 2021).

The care unit managers stated that although the COVID-19 pan-
demic initially ruptured present work structures and introduced a high
degree of uncertainty, organizational structures and procedures found
new functional forms fairly quickly. This was supported by resources
related to work task and organization that were made available to the
care unit managers during the pandemic, in terms of highly accessible
and updated information from the superior management, and continu-
ous support from chief physicians and infection specialists. The pan-
demic halted many ongoing, long-term development projects related
to the health care administration and focused all activities in the orga-
nization on managing direct patient care. This released time for the
care unit manager to be more directly involved in the patient care,
which benefitted their sense of meaningfulness in their work. It also
facilitated their ability to be available to the nurses, which is also
closely related to the direct care. These results indicate that the ability
to pursue professional fulfilment, and hence be able to perform tasks
perceived as close to one’s ‘professional core’ (Gadolin et al., 2020), is
an important resource for care unit managers not least when the orga-
nization is under heavy stress. Similar results have been highlighted
regarding the nursing staff, whose ability to focus on providing patient
care during the COVID-19 pandemic allowed them to rediscover the
values and meaning of being a nurse (Shin & Yoo, 2022).

The qualitative results also revealed important resources emanat-
ing from the staff for managing the pandemic that emerged during the
crisis. The new, critical and acute situation initiated and encouraged
innovative thinking and solidified good work group relations. The care

unit managers testified about a high level of collegiality between the
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nurses, who assumed a broad social responsibility for each other and
for the work performed. This finding highlights the importance of cre-
ating arenas where collegiality can form and develop, to be well
equipped to meet future crises. Similarly, Ke et al. (2021) identified a
high willingness among nurses to work during the pandemic and
found that professional commitment and patriotism were two impor-
tant factors influencing this willingness.

4.1 | Limitations

There are certain limitations to the quantitative data. The results
are based on cross-sectional analyses, which means that conclusions
about causality must be drawn with caution. Reversed and/or recip-
rocal effects are also possible. Another limitation is the relatively
small number of respondents in the quantitative study, which
makes it difficult to estimate more complex models, including inter-
action effects. Nonetheless, when considering both quantitative and
qualitative data, the results highlight that providing care unit
managers with organizational support and decreasing their organiza-
tional stressors benefit their ability to support their staff in times of
crisis.

All data were collected within a Swedish context. However,
despite national idiosyncrasies, we argue that the findings of this
paper are also relevant outside the context of the Swedish health care
system due to the similar nature of the problems (cf. Morse, 1999)
that the global spread of the COVID-19 virus caused in various
national health care systems (e.g., Babore et al., 2020; Eriksson
et al., 2021; Sheraton et al., 2020).

5 | CONCLUSION

The present study underscored the centrality of care unit managers’
sound working conditions for their ability to act effectively as leaders
during a crisis. The study indicated that care unit managers' POS was
a resource for their ability to be available and supportive to the staff
during the COVID-19 pandemic, while a high level of organizational
stressors and role stress were counterproductive to this goal. High
access to well-updated information and continuous knowledge sup-
port from chief physicians and specialists on infectious diseases were
other important sources of support to lead during the pandemic.
Another important resource for managing the COVID-19 crisis was a

high level of collegial and social support among the nurses.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

A severe crisis, like the COVID-19 pandemic, not only implies
immense challenges for health care organizations but also reveals
resources that should be acknowledged and reinforced in order to

better prepare for future crises. During a severe crisis, the care unit
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managers need acute, active and ample support from their superior
managers and medical experts in terms of continuously updated infor-
mation and professional expert advice, to relieve pressure, uncertainty
and unpredictability, and support swift, adjustable and innovative
thinking and action. Superior management can also proactively make
the organization better prepared to manage a severe crisis by sus-
tained work to moderate organizational demands on the care unit
managers and provide them with solid organizational support. The
results also indicate the importance of a well-established shared pro-
fessional ideology, focusing on patient needs and the caring mission,
because this was highly motivational for care unit managers and
nurses alike for taking on the extreme demands required to manage
and ensure a high level of care during the crisis. Providing arenas in
everyday work where health care professionals’ collegiality can form
and develop appears as essential for the social responsibility among
the professionals that was manifest during the COVID-19 pandemic.
Last but not least, the extraordinary efforts during the crisis from the
care unit managers and the health care professionals should be
acknowledged and the opportunity to recover, both mentally and

physically, should be provided.
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Abstract

Aim: We aim to investigate burnout and resilience among hospital based nurse
managers post COVID-19 in order to suggest appropriate person-centred leadership
support.

Background: Nurse leaders are central to establishing safe and caring environments
for patients and staff. Therefore, their own wellbeing is crucial, particular in times of
crisis where they must provide support and guidance.

Methods: Cross-sectional questionnaire included ward managers. Data collected
were burnout inventory, brief resilience score and demographic data. To analyse
data, we used descriptive statistics.

Results: 51.2% answered the questionnaire. Of those, 32.3% displayed symptoms of
high personal burnout and 29% of work-related burnout. 6.5% showed signs of high
employee-related burnout. As a group, ward managers showed moderate to high
resilience.

Conclusion: Personal and work-related burnout was highly prevalent among ward
managers. Results suggest that the cause of their burnout symptoms cannot be
attributed to low individual resilience. We thus suggest a shift in focus from strength-
ening individual leadership resilience to the establishment of healthful and resilient
cultures in accordance with person-centred leadership.

Implications for Nursing Management: Person-centred leadership has the potential
to shift the focus from the resilience of individual leaders to that of collective respon-

sibility for creating a healthful and resilient culture.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.
© 2022 The Authors. Journal of Nursing Management published by John Wiley & Sons Ltd.
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1 | INTRODUCTION AND RATIONALE FOR
THE STUDY

Around the world, health care systems are faced with enormous staff
shortage challenges, particularly a shortage of nurses (World Health
Organization, 2020). This challenge precedes the outbreak of the
COVID-19 pandemic in 2020; however, the strain placed on health
care staff by the pandemic has exacerbated the problem
(Valdez, 2022), as staff are faced with further cause for exhaustion
and burnout (Sheather & Slattery, 2021). Burnout is defined as
ongoing and unmitigated stress that results in symptoms of emotional
exhaustion, depersonalization and a decreased sense of personal
accomplishment (World Health Organization, 2019). Among health
care professionals, burnout is associated with negative patient
outcomes and reduced quality of care (Aiken et al., 2002; McHugh
et al., 2011; Melnyk et al., 2018).

In many countries, the increased prevalence of burnout in the
wake of the COVID-19 pandemic has led to a surge of programmes
and interventions intended to promote the resilience among health
care professionals (e.g., Giordano et al., 2022; Kelly et al., 2021). Resil-
ience, the ability to bounce back from adverse or unpleasant experi-
ences, has been suggested as a personality trait that may act as
protective mechanism against burnout (Jamebozorgi et al., 2022). In
relation to nursing, Rees et al. (2015) proposed a theoretically and
empirically derived International Collaboration on Workforce Resil-
ience - 1 (ICWR-1) model of individual psychological resilience based
on large-scale, multi-site surveys of the nursing workforce. This model
includes several key constructs that are predicted to have significant
relationships with psychological adjustment via the mediating influ-
ence of resilience. The trait negative affect is known to be a relatively
stable temperamental factor associated with various negative psycho-
logical outcomes such as depression, anxiety, stress, burnout and
compassion fatigue (Craigie et al, 2016; Drury et al, 2014; Lu
et al., 2014; Sarubin et al., 2015). As such, it might be a tempting solu-
tion to an increasingly burnt out health care work force to offer ‘resil-
ience training’ to nurses and other health care staff and managers to
enable them to cope better with a challenging work environment
(Kelly et al., 2021; Udod et al., 2021). However, critical voices are
highly apprehensive of the term ‘resilience’ and believe that it is being
used to individualize the responsibility for political and systemic
failures (Dall'Ora, 2021; Traynor, 2018). If the work environment is
fundamentally lacking in adequate resources, communication, collabo-
ration, shared decision-making, support systems and recognition, it is
difficult to have resilient employees (Raso, 2020), and these organiza-
tional factors cannot be addressed through resilience training targeted
at individuals, but rather, they require a systemic approach.

In the current climate, nursing managers are, perhaps more than

ever, expected to be able to establish a person-centred, safe and
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caring environment for both patients and staff (Trepanier
et al, 2022). The task is a challenging one at the best of times:
Every day ward managers face the responsibility of overseeing staff,
ensuring a high unit level quality of care and acting as intermedi-
aries who communicate with both staff and senior management
(Membrive-Jiménez et al., 2020). As managers, they play an essen-
tial role in promoting a positive work climate that may serve as a
protective factor for burnout among their employees (Kester &
Wei, 2018). The criticality of this function has even more evident
during the COVID 19 pandemic, in which frontline workers reported
a ‘pendulum swing’ between a meaningful experience and one of
mental overload, which required supportive, appreciative and
person-centred leadership to prevent feelings of overload from
developing into burnout (Rosted et al, 2021). By person-centred
leadership we understand a complex, dynamic, relational and
contextualized practice that aims to enable associates and leaders
to achieve self-actualisation, empowerment and well-being (Cardiff
et al,, 2018).

Therefore, the nurse managers’ own occupational wellbeing and
psychological safety are crucial, particularly in time of crisis when they
are expected to provide support and guidance under extraordinary
circumstances (Brown & McCormack, 2011). A systematic review
finds a high prevalence of burnout among nurse managers even prior
to the breakout of the COVID-19 pandemic (Membrive-Jiménez
et al., 2020). The review suggests that work overload, the need to
mediate personnel conflicts, lack of time and lack of support from
superior staff all contribute to the development of burnout among
nursing managers. These are challenges that have been present—if
not exacerbated—during the COVID-19 pandemic, where frontline
ward managers furthermore reported lack of recognition for their
work, experiencing that their values were challenged and that they
sometimes lacked confidence in their own abilities (Hglge-Hazelton,
Kjerholt, et al., 2021b).

These factors, combined with the experience of not being able
to authentically facilitate the leadership one desires, may lead to
lack of engagement, which in a time of crisis may have serious con-
sequences for patient safety, staff wellbeing and turnover and for
the wellbeing and mental health of the nurse managers themselves
(Hglge-Hazelton, Kjerholt, et al., 2021b). Further knowledge of occu-
pational wellbeing among nurse managers is key to providing appro-
priate and adequate managerial support to prevent burnout,
improve the work environment for all staff and improve quality
of care.

At the time of data collection, Danish hospitals were seeing a
new increase in numbers of patients hospitalized with COVID-19 due
to the Omicron variant. With widespread community transmission,
significant numbers of hospital acquired cases (Statens Serum

Institut, 2021a) and a forecast indicating that numbers would rise
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even further over Christmas (Statens Serum Institut, 2021b), man-
agers were faced with enormous difficulties due to overcrowding and

challenging shift planning.

1.1 | Aim

The overall purpose of the study was to investigate the level of burn-
out and resilience among hospital based nurse managers post Covid-
19 in order to suggest appropriate person-centred leadership support.

The research questions were as follows:

e How common is burnout among ward managers in Zealand Univer-
sity Hospital in the wake of the COVID-19 pandemic, and which
types of burnout (if any) are particularly prevalent?

o What characterizes ward managers who develop burnout in terms

of age, experience, span of management and resilience?

1.2 | Setting

Zealand University Hospital is the main hospital of the Zealand
Region in Denmark. As Denmark’s newest University Hospital,
Zealand University Hospital is the centre of both specialized and

educational treatments. The hospital has approximately 750 beds

and approximately 2000 employees across two different locations
as well as a number of satellite functions in the Zealand Region.
The hospital offers both inpatient and outpatient services across a
range of medical specialties. In the hospitals’ vision and strategy
for nursing and allied health, it is underlined that treatment and
care should be person-centred (McCormack & McCance, 2006)
and adjusted to the specific context (Zealand University
Hospital, 2020).

The nursing hierarchy in Zealand University Hospital is similar to
that of other Danish hospitals. The executive management level con-
sists of the CEO and three hospital directors, including one director of
nursing. The next management level consists of the heads of the
24 individual departments. The departments consists of one or several
units, each led by a ward manager. Currently, the number of ward
managers in the hospital is 59. Figure 1 gives a simplified picture of

the nursing leadership structure.

2 | METHODS
2.1 | Design
This cross-sectional study draws on data from a larger study titled

‘Frontline’. Frontline is a study investigating the experiences of

health care professionals, managers and hospital employed

Hospital
Director
of Nursing

¥

Head nurse
of department

e ¥

¥

FIGURE 1 A simplified illustration of the registered nursing hierarchy in Zealand University Hospital. Source: from Hglge-Hazelton, Kjerholt,

et al. (2021b)
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manager at manager at manager at manager at
unit unit unit unit
Staff nurses Staff nurses Staff nurses Staff nurses
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researchers during the COVID-19 pandemic in order to generate rec-
ommendations on how to improve communication, cooperation and
management in a future health care crisis (Berthelsen et al., 2021;
Hglge-Hazelton, Kjerholt, et al., 2021a; Hglge-Hazelton, Kjerholt,
et al., 2021b; Hglge-Hazelton, Rosted, et al., 2021; Hglge-Hazelton,
Zacho Borre, et al., 2021). This study is a sub-study of Frontline that
looked specifically at ward managers’ burnout symptoms, resilience
and experiences with the supportive measures the hospital
management launched in the wake of the second national lockdown
(winter 2020-2021) at three time points during 2021. Only the last
round of data collection is used in this study, collected in November-
December 2021.

2.2 | Ethical approval and informed consent
Permission to conduct the study was received from the hospital man-
agement, and the Danish Data Protection Agency (REG-026-2020)
and The National Committee on Health Research Ethics approved the
study (J.nr. 20-000013). This study was conducted in accordance with
the principles of the Declaration of Helsinki (WMA Declaration of
Helsinki—Ethical Principles for Medical Research Involving Human Sub-
jects, 2020).

2.3 | Data collection and participants
Contact information and human resource (HR) data were obtained
through the head office of the hospital on all ward managers
employed on 11 January 2021. An online survey was distributed to all
ward managers (n = 59) via their work email using SurveyXact
(SurveyXact by Ramboll, 2018), a web-based tool for creating and dis-
tributing questionnaire-based surveys. The email included a participa-
tion information sheet including information about the study and the
right not to participate. Consent was provided in the first question of
the questionnaire being ‘do you still wish to participate in the survey’
Yes/No. The survey was open between 25th of November and 10th
of December 2021.

The questionnaire comprised two sections: a section on back-
ground information and a section consisting of validated surveys on

burnout and resilience; see Section 2.4 for further details.

24 | Measurements
The following instruments were used for data collection, all freely
available:

Copenhagen Burnout Inventory (CBI) consists of a 19-item survey
assessing three sub-dimensions of burnout: personal, work-related,
and client-related burnout (Kristensen et al., 2005). Personal burnout
(six questions) refers to the degree of prolonged psychological and
physical exhaustion, work-related burnout (seven questions) refers to

the degree of prolonged psychological and physical exhaustion
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directly related to the work a person does and client-related burnout
(six questions) refers to prolonged psychological and physical exhaus-
tion related to the work with clients. The term ‘client’ is used as a
broad term to cover patients, inmates, students, etc. as appropriate
for the specific group of respondents. For the purpose of this study,
the word ‘client” was replaced with the word ‘employee’ throughout
the questionnaire.

Each sub-question is assessed on a Likert-scale with five levels
ranging 0-100 in increments of 25. The total scale score consists of
the average score of the items in each subscale. In line with the
approaches of Madsen et al. (2015) and Jagrgensen et al. (2021), the
scores within each subscale were divided into low burnout (<50) or
high burnout (250).

Brief Resilience Scale (BRS) was created to assess the individual's
ability to bounce back or recover from stress (Smith et al., 2008). It is
a six item survey consisting of both positively and negatively worded
questions, and respondents answer using a 5-point Likert-scale
(1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and
5 = strongly agree). The BRS is scored by reverse coding the nega-
tively worded items and finding the average of the six items. A score
of 1.00-2.99 corresponds to low resilience, 3.00-4.30 to normal resil-

ience and 4.31-5.00 to high resilience.

2.5 | Analysis

We used descriptive statistics to summarize and organize characteris-
tics of the data with regards to frequency, central tendencies and vari-
ability. All descriptive analyses were conducted in IBM® SPSS®
version 21.

Demographic data (age, gender, years of experience and number
of employees) and BRS and CBI scores were summarized using mean
values and either range (min-max) or standard deviation as
appropriate.

Groups who scored high or low on burnout were compared in
relation to demographic characteristics to see if groups differed on
any characteristic. As the study is descriptive in nature, and due to the

limited sample size, no hypothesis tests were carried out.

3 | RESULTS

Of the 59 ward managers, who received the questionnaire,
31 responded, giving a response rate of 52.5%.

Table 1 shows the demographic data for the 31 ward managers
(52.5%) who completed the survey.

The ward managers who responded to the survey are predomi-
nantly female with a wide span in terms of age and numbers of
employees. Just over half of the ward managers have some formal
education in management, and most have more than 5 years of expe-
rience as managers.

Table 2 shows average CBI scores for personal, work-related and

employee-related burnout and BRS scores, as well as the proportion

85U8017 SUOWILIOD BAIER.D 8|qed![dde 8Ly Aq peusenob ae seppiie YO ‘8sn Jo Sa|ni 1oy Aiq1]8UlIUO 43I UO (SUORIPUOD-PUR-SWBI W00 A8 |IM AeJq Ul |UO//:SANY) SUORIPUOD PuUe SWIe | 8U188S " [,202/TT/#0] uo Ariqi]auliuo A1 ‘Ariqi AIsBAIUN [BUI0D A 898ET WUOTTTT OT/I0P/W00 A3 | 1M ARe.d 1 |puluo//:Stny WOy pepeojumod ‘g ‘2202 ‘E82S9ET


https://onlinelibrary.wiley.com/action/rightsLink?doi=10.1111%2Fjonm.13868&mode=

PALLESEN ET AL.

WILEYL“:

TABLE 1 Demographic data for ward managers (n = 31) who

completed the survey

n (%) Mean (min-max)
Gender
Male 1(3)
Female 30(97)

Age (years)
Formal education in management

Yes

47.6 (30.6-66.6)

17 (55)

No 14 (45)

Years of experience as a manager

0-2 years 9 (29)
3-5 years 6(19)
>5 years 16 (52)

Number of employees

30.7 (5-59)

TABLE 2 Ward managers' scores on Copenhagen Burnout
Inventory (CBI) in the subcategories personal, work-related and
employee-related burnout and Brief Resilience Scale (BRS) as well as
proportion of ward managers with high burnout (CBI score 250) in

each subcategory

Number of employees with

CBI/BRS score high burnout (score 250)
Mean (SD) n (%)
CBI personal 42.9 (18.6) 10 (32.3)
CBI work-related 39.1(19.5) 9 (29)
CBI employee- 25.7 (18.7) 2 (6.5)
related
BRS 4.02 (0.5) Not applicable

of ward managers who displayed high burnout (CBI score 250) in each
subcategory.

The highest average score (42.9) and the highest proportion of
employees with a high burnout score (32.3%) are found in the subca-
tegory personal burnout followed by work-related burnout and lowest
on employee-related burnout. Only two ward managers (6.5%) had
scores indicating high employee-related burnout.

Demographic data and BRS scores are presented in Table 3 for
the group displaying low and high personal burnout. The groups do
not differ in terms of years of experience and number of employees.
Both groups had an average resilience score in the high range of nor-
mal (4.02). The group with high personal burnout was, on average,
6.6 years younger than the group with low personal burnout, and a
slightly lower proportion of the group with high personal burnout had
received formal education in management (50% compared with 57.1%

of the group with low personal burnout).

4 | DISCUSSION

The findings of this study add to an established body of knowledge in
nursing and health care focusing on how leaders cope in times of
uncertainty and complexity. Whilst the sample size prohibits the gen-
eralization of these findings, the results do raise important issues that
require reflection and consideration in relation to issues of burnout
among leaders and factors that contribute to that.

The findings reveal that leaders experienced high levels of per-
sonal and work-related burnout but not employee-related burnout.
Leadership development programmes are commonplace in health sys-
tems and in that context, there has been a particular focus on nursing
leadership development, recognizing the significant role that nurses

play in leading health care services. A dominant focus in these

TABLE 3 Characteristics of ward managers scoring high and low personal burnout on Copenhagen Burnout Inventory (CBI)

Gender

Male

Female

Age (years)

Formal education in management
Yes

No

Years of experience as a manager
0-2 years

3-5 years

>5 years

Number of employees

BRS

Low personal burnout (score <49, n = 21)

High personal burnout (score 250, n = 10)

n (%) Mean (SD)
1(4.8)
20(95.2)
49.7 (7.6)
12 (57.1)
9(42.9)
6(28.6)
4(19.0)
11 (52.4)
27.1(18.2)
4.02 (0.6)

n (%) Mean (SD)
0(0)
10 (100)
43.1(8.3)
5 (50)
5 (50)
3(30)
2 (20)
5 (50)
28.4(10.3)
4.02 (0.4)

Abbreviation: BRS, Brief Resilience Scale.
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programmes is that of ‘leading others’/people management (Ullrich
et al., 2021); however, our data suggests that this is not the area of
practice that is most challenging to leaders. We do not know the rela-
tion between the 57.1% who attended a formal education in manage-
ment and their experienced burnout. Examining this further could be
relevant.

The issue of individual wellbeing has only recently been given
attention in leadership development and in the support of health care
staff more generally, especially since the pandemic. Recognizing that
health care workers, including leaders, are influenced by a variety of
societal factors that impact on their ability to do their job has not
always been prioritized in health care systems. The COVID-19 pan-
demic challenged health care organizations to reconsider this, as per-
sonal and professional boundaries became blurred. The personal
challenges that nursing leaders dealt with (in terms of the safety of
themselves and their families) whilst also needing to provide an effec-
tive service in their role resulted in high levels of stress, mental ill-
being and burnout (Hglge-Hazelton, Kjerholt, et al., 2021b). We would
suggest that personal burnout is a symptom of larger organizational
factors that fail to recognize the significance of ill-being on the
leaders’ abilities to do an effective job.

Kitwood (1993, 1997) described ill-being as being typically char-
acterized by signs of agitation, anxiety, depression, despair, sadness,
grief, tension and fear. Similar symptoms were described by nursing
leaders in our research during the pandemic (Hglge-Hazelton,
Kjerholt, et al., 2021b; Hglge-Hazelton, Rosted, et al., 2021; Hglge-
Hazelton, Zacho Borre, et al., 2021). These characteristics of ill-
being are not confined to individual experience nor to individual
experiences during the COVID-19 pandemic, as they have been pre-
viously identified as common characteristics of psychologically
unsafe work settings (Brown & McCormack, 2011). Brown and
McCormack (2011) highlighted the lack of psychological safety as
one of the key characteristics of care environments that lead to
poor outcomes for patients and for staff. Psychologically safe envi-
ronments are characterized by trust, team engagement and person-
centred leadership (Brown & McCormack, 2011). McCormack and
McCance (2006) argue that psychologically safe health care environ-
ments are characterized as ‘healthful cultures’. Such cultures are
energy enhancing and enable all persons to flourish as human
beings because they foster explicit values of respect, compassion,
kindness, engagement and mutual respect. If we are to help leaders
balance personal wellbeing with work-related demands, then there
is a need to extend the wellbeing focus in organizations beyond
that of individual support to culture change work that creates psy-
chologically safe wards, units and departments. Given that it was
the younger leaders with fewer years of leadership practice that
experienced greater levels of personal burnout, then the need for
organizations to develop psychologically safe care settings seems
critical.

Indeed, moving away from an individual focus on increasing indi-
vidual resilience to prevent burnout will also demand a reconsidera-
tion of how the concept of resilience is used. This is also suggested by
Udod et al. (2021) who describe individual resilience as a superficial
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response to the retention of nurses post-Covid. The literature on the
need for resilience in the health care workforce has tended to focus
on individual resilience, that is, the ability of a person to recover
quickly from stress and difficulties. Emphasis is placed on an individ-
ual's capacity for self-awareness of own coping mechanisms and how
these impact on relationships with others (Robertson et al., 2016).
Similar resilient leaders ‘... have the ability to sustain their energy level
under pressure, to cope with disruptive changes and adapt. They
bounce back from setbacks. They also overcome major difficulties
without engaging in dysfunctional behavior or harming others’
(Kohlrieser, 2014). Whilst Kohlrieser recognizes the importance of
context, like many leadership commentators, the responsibility lies
firmly with the individual leader to develop resilience and engage in
practices that sustain it over time. However, given the work-related
burnout experienced by leaders in our research, we would contend
that health systems need to shift their gaze to that of ‘community
resilience’ as suggested by Patel et al. (2017). In the context of a ward
or department being characterized as a community, a resilient commu-
nity is one that can withstand, adapt to, and recover from adversity
(Patel et al., 2017). A resilient community is socially connected and
has systems and processes in place that can withstand significant
challenges and foster community recovery. Resilient communities pro-
mote both individual and community wellbeing and cohesiveness to
strengthen their communities for everyday, as well as extreme, chal-
lenges (Patel et al., 2017).

The need for such community resilience has also been highlighted
in other health professions. A recent study by Mgller et al. (2022)
found significantly high levels of burnout among Danish vascular sur-
geons. The authors concluded that ‘The strong association with the
psychosocial work environment, and the significant differences
between departments, suggest that burnout is modifiable through
changes in the work environment’ (Mgller et al., 2022, p. 1750). We
would argue that health systems need to focus on implementing pro-
grammes that develop psychologically safe work environments and
that this demand is more critical given the experience of the COVID-
19 pandemic.

4.1 | Limitations

This study has limitations. Namely, the small sample size prevents
hypothesis testing and does not allow for the generalization of the
findings. Due to the single site nature of this cross-sectional study, it
was impossible to reach sufficient statistical power, as the hospital
employs a limited number of ward managers. Higher numbers would
have allowed for a comparison between groups with high and low
burnout with regards to age, experience, numbers of employees, for-
mal management education and brief resilience score to investigate if
any differences between groups were of statistical significance.
Future studies are required to examine what characterizes nurse man-
agers who do and do not develop high burnout in response to health
care crises in order to better be able to provide person-centred lead-

ership support in future.
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The respondents were predominantly female with results includ-
ing the response from only one male ward manager. However, out of
59 ward managers employed by Zealand University Hospital at the
time of the study, only one was male. Accurate gender representation

could therefore not be achieved.

5 | CONCLUSION

Our study suggests that personal and work-related burnout was
highly prevalent among ward managers in late 2021. The groups
who displayed high and low personal burnout did not differ in terms
of resilience, suggesting that the cause of their burnout symptoms
can not be attributed to low individual resilience. With this back-
ground in mind, we suggest the need for senior managers to influ-
ence and strengthen community resilience in their health care

environments.

6 | IMPLICATIONS FOR NURSING
MANAGEMENT

In our research, although we did not find a significant relationship
between years of experience as a nurse manager and degree of burn-
out, we did find some suggestion of a relationship between prepara-
tion for a management role and burnout. Person-centred leadership
contends that leadership is a culture and not a role, based on the for-
mation of effective relationships among all team members (Cardiff
et al., 2018). Such a focus does not depend on years of experience as
a formal leader for effectiveness in leadership behaviours and prac-
tices. Instead person-centred leadership focus on creating a culture of
engagement where everyone considers themselves to be leaders in
shaping the quality of the care environment. A shift in focus to this
kind of leadership has the potential to shift the focus from the resil-
ience of individual leaders to that of collective responsibility for creat-
ing a culture that is healthful and resilient.
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Abstract

Aim: The purpose is to identify and synthesize the challenges of first-line nurse
managers in home care concerning their managerial and leadership role, as described
in current qualitative research literature.

Background: Increased responsibilities and shifting tasks in home care lead to
challenges for first-line nurse managers. These challenges must be identified and
evaluated to ensure quality care provision.

Evaluation: A scoping review mapped current qualitative research on first-line nurse
managers in home care, focusing on their managerial and leadership role. A system-
atic search was conducted in CINAHL, Medline, EMBASE, and SweMed-+. A thematic
analysis was conducted on the four included studies.

Key issue(s): First-line nurse managers’ role in home care involves multiple

2

responsibilities. Four themes emerged: “professional responsibilities,” “relational
responsibilities,” “economic and organizational responsibilities,” and “juggling
responsibilities—a demanding balance.”

Conclusion(s): Findings provide new knowledge on how first-line nurse managers
balance responsibilities in their role in the home care context—a complex context dif-
ferent from institutional settings like hospitals and long-term care. A focus on first-
line nurse managers’ support needs is necessary. Furthermore, an extensive research
gap concerning first-line nurse managers’ leadership and management role in home
care indicates a need to increase knowledge from a range of perspectives.
Implications for Nursing Management: To develop sustainable and robust nursing
leadership and management in home care, there is a need to (a) clarify first-line nurse
managers’ role and set boundaries around their responsibilities and (b) strengthen
support from superiors, which will help empower first-line nurse managers in their

daily work.
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1 | INTRODUCTION

In welfare states, municipal health care organizations are characterized
by a shift from institution to home care and a decentralization of
responsibilities to first-line personnel (Vike, 2018). These changes entail
major implications for the role of first-line nurse managers (FLNMs) in
home care (Solbakken et al., 2020). This qualitative scoping review
maps current knowledge on how FLNMs in home care experience their
leadership and managerial role. The purpose is to identify challenges

they may experience and areas for further research.

2 | BACKGROUND

Although there is extensive literature concerning theories and
research in nursing leadership and management, there is no clear dis-
tinction between “leadership” and “management,” nor definition of
either term (Marquis & Huston, 2015; Stanley, 2017). A common
approach to the concept of leadership is to distinguish between man-
agement and leadership (Kotter, 1990; Yukl & Gardner, 2020); how-
ever, recent literature has departed from this distinction and uses the
term “leadership,” which includes both (Blom & Alvesson, 2015;
Crosby & Bryson, 2018). Leadership can be defined as achieving
objectives through other persons (Yukl, 2013), and nursing research
emphasizes (a) the importance of developing competent nurse man-
agers as key for the success of health care organizations (Gonzalez-
Garcia et al.,, 2021) and (b) improving nursing leadership as key for the
future sustainability of the nursing workforce (Cummings et al., 2018).

In health care organizations, nursing leadership and management
is performed at first-line, middle, and executive/senior levels (Engle
et al., 2017; Scoble & Russell, 2003). FLNMs are generally described
as responsible for first-level nursing services: They plan, organize,
deliver, and evaluate nursing and interdisciplinary care for patients
and manage their unit's human and material resources (Chase, 2010;
Gunawan & Aungsuroch, 2017; Scoble & Russell, 2003). The FLNM's
role is described as complex (Gunawan & Aungsuroch, 2017), as it
now entails considerable and multiple responsibilities (Gunawan
et al., 2018) and is performed in an environment characterized by
instability with regard to patient demands and staffing (Duffield
et al.,, 2015). To meet the vast variety of expectations in this multifac-
torial role, a wide range of competencies is needed (Gonzalez-Garcia
et al., 2021; Gunawan et al., 2018). Unsurprisingly, then, research indi-
cates an ongoing tension between clinical leadership responsibilities
and management functions for nurses in leadership and management
positions (Stanley, 2017)—this is also evident for FLNMs (Duffield
et al., 2019; Galura, 2020). In home care, FLNMs are subjected to var-
ied pressures, as they are expected to provide quality patient care,
ensure patient safety, and be responsible for other health personnel
and budgets (Holm & Severinsson, 2014; Solbakken et al., 2020). A
study among FLNMs in nursing homes and home care describes how
they experience being “stuck between a rock and a hard place,”
navigating their performance while feeling squeezed between supe-

riors, subordinates, and peers (Nilsen et al., 2016). An increase in
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unpredictable, complex, and paradoxical elements like those described
above can cloud the reference points leaders use in their decision
making, thus challenging their exercise of discretion (Cronin &
Genovese, 2012).

Nursing leadership and management is largely studied in institu-
tional settings, such as hospitals and nursing homes. A comprehensive
review from 2010 (updated in 2018) contains 129 articles focusing on
the impact of different nursing leadership styles; it included hospital
and other settings, but none specified the home care setting
(Cummings et al., 2010, 2018). Another review by Solbakken et al.
(2018), aiming to explore views on caring in nursing leadership/
management roles in any health care setting, ultimately included only
studies from hospital settings. This indicates that the research base
focusing on the challenges FLNMs in home care face in their leadership
and management role needs to be further identified and synthesized.

One might assume that the challenges FLNMs face in institutional
settings is likely to be similar in the home care setting. However,
acknowledging that leadership is both situational and context depen-
dent, recent research on leadership has shifted to a more system- and
relationship-oriented focus. As Yukl and Gardner (2020) state, “The
situational approach emphasizes the importance of contextual factors
that influence leader behavior and how it influences outcomes such
as subordinate satisfaction and performance. Major situational vari-
ables include characteristics of followers, the nature of the work per-
formed by the leader’s unit, the type of organization, and the nature
of the external environment” (p. 33). Home care is a distinctively dif-
ferent setting than an institutional ward; it is characterized by limited
face-to-face interaction between staff, as they practice in diverse set-
tings and move from home to home, with shifting schedules. Other
characteristics that make a difference are the staff’s skill mix and the
comprehensive responsibility they have when working alone, facing
shifting and unpredictable patient demands. Research from the home
care setting illuminates how nurses encounter increased pressure to
work efficiently to meet the escalating number and complexity of
home care patients (Holm & Severinsson, 2014). Quality of patient
care and patient safety is a major concern, as studies indicate missed,
unfinished, and negligent care when nurses must prioritize between
patients and tasks (Suhonen et al., 2018). The tension between
patients’ needs and budget constraints is described as an ethical chal-
lenge (Tgnnessen, 2011), as is meeting the expectations of informal
caregivers (Tgnnessen, 2011). The need to focus on the nursing role
and leadership development in home care is evident—as is the need to
map current knowledge, to further develop the competence of
FLNMs and support them in the challenges they encounter as leaders
in home care (Jarrin et al., 2019; Solbakken et al., 2020).

3 | REVIEW METHODS
3.1 | Aim and objectives

The aim of this qualitative scoping review was to map existing knowl-

edge on how FLNMs in home care experience their management and
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leadership role with an objective to identify and synthesize the

challenges they encounter.

3.2 | Design
A qualitative scoping review method was selected to identify the nature
and extent of the available research literature (Grant & Booth, 2009).
A qualitative approach was deemed best—suited to investigate the
challenges and dilemmas FLNMs experience in their role in home care.
To be included in this review, studies had to concern FLNMs'
experiences as leaders in a home health care setting. The search date
was set to 2005 to capture the ongoing shift from hospital to home
care and the decentralization of responsibility to first-line workers in
the municipal health care organizations (Vike, 2018). In this paper, we
use the term “first-line nurse managers” to refer to all types of nurses

in any managerial position.

3.3 | Search strategy
A systematic search strategy was developed by two search experts,
with an emphasis on roles in combination with different terms for
“manager” and “nursing in home care environments.” No limits were
set on language, document type, or study design in the search strat-
egy, so as to not miss any relevant studies. Searches were limited to
peer-reviewed papers only: We surmised that grey literature would
yield a large number of studies on nurse management in general, but
little on qualitative experiences with roles in home care, which was
our focus. The searches were conducted in February 2021 in four
databases: MEDLINE (Ovid), Embase (Ovid), CINAHL (EBSCO), and
SweMed+. A search was initially performed in Business Source Elite,
to better cover management literature, but as the only relevant hits
were from a journal already indexed in CINAHL, the database was
excluded in the final search. The search was updated in January 2022.
The search strategy was adapted to each database and their the-
sauruses. The full search strategy is presented in Appendix 1 and is
available at 10.23642/usn.17040575 (Saltveit et al., 2021). The search
strategy was peer reviewed by two librarians using the PRESS state-
ment (McGowan et al., 2016). The reference lists of included studies
were reviewed to further identify relevant studies, resulting in no new
relevant studies. After a rigorous prescreening and duplication check,
149 references were screened.

3.4 | Study selection
In Figure 1, a detailed account of the steps are presented in a PRISMA
flow chart (Page et al., 2021).

Two reviewers independently screened each of the 149 titles and
abstracts from the systematic search against the inclusion criteria.
Rayyan software was used in the screening process, and the publica-

tions were screened into three categories (“excluded,” “included,” and
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“maybe”). This was first done by the reviewers individually, and then
together. The few discrepancies that arose were resolved by discus-
sion. This first screening excluded 112 studies. Twenty-nine studies
were categorized as “maybe,” and eight studies were preliminarily
included. The next step of the process was to examine the “maybe”
and “included” studies in full text. This full-text reading was under-
taken both individually and together by the reviewers. After this step
of the review process, all 29 “maybe” studies and four of the prelimi-
narily included studies were excluded.

In summary, of the 149 publications, 145 were excluded from the
study (Table 1).

Nineteen articles were excluded as they employed a quantitative
design. Furthermore, the quantitative studies focused on different
themes not relevant for the focus of this study, such as routines for
assessing nutrition status, attitudes toward dying patients, staff burn-
out, coordination between general practitioners and other profes-
sionals, and the effect of preceptorship in home care. Thirty-five were
excluded as they were conducted in hospitals, nursing homes, or pri-
vate health agencies, organizations, and medical centres. Five were
excluded due to language. As 19 publications did not report empirical
research, they were also excluded. Another 43 publications were
excluded as the focus of the research was not on FLNMs' experiences
of leadership or management. Although these studies had been con-
ducted in a home health care setting and included FLNMs, their focus
was on the administration of treatment and medication to a variety of
patient groups. Furthermore, some related to working life research,
the nurse-patient relationship, and the development of mentorship
models for leaders. Another 25 studies were excluded as their focus
was not explicitly on FLNMs (Table 2).

3.5 | Analytical reflections and work

Thematic analysis was conducted on the four included studies
(Braun & Clarke, 2006, 2020; Brinkmann & Kvale, 2015; Levac
et al., 2010), inspired by Braun and Clarke (2006). This approach is
suitable for scoping reviews because it is flexible and unconstrained
by a specific theoretical perspective (Braun & Clarke, 2006, 2020)—
though Braun and Clarke (2020) emphasize that analysis is never con-
ducted in a theoretical vacuum. As the four included studies are all
based on a qualitative tradition, we leaned on theoretical assumptions
related to qualitative perspectives in our analysis and reflections
(Braun & Clarke, 2020; Creswell & Poth, 2018).

Braun and Clarke describe six analytical phases: (1) Familiarizing
oneself with the data; (2) generating initial codes; (3) searching for
themes; (4) reviewing themes; (5) defining and naming themes; and
(6) producing the report (Braun & Clarke, 2006). They emphasize that
these should be approached with flexibility and do not have to be under-
taken sequentially (Braun & Clarke, 2006, 2020). Consequently, and due
to the limited amount of data in this study, phases 3, 4, and 5 were
merged into one analytical step (which we term “step 3”) in the analysis.

In step one of the analytical process, we conducted a repeated,
thorough reading of the four included studies (Braun & Clarke, 2006).
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