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Abstract

Aim: Ascertain the impact of mandated use of early warning systems (EWSs) on the
development of registered nurses' higher-order thinking.

Design: A systematic literature review was conducted, following Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines and checklist
(Page et al., 2021).

Data Sources: CINAHL, Medline, Embase, Pyscinfo.

Review Methods: Eligible articles were quality appraised using the MMAT tool. Data
extraction was conducted independently by four reviewers. Three investigators the-
matically analysed the data.

Results: Our review found that EWSs can support or suppress the development of
nurses' higher-order thinking. EWS supports the development of higher-order think-
ing in two ways; by confirming nurses' subjective clinical assessment of patients and/
or by providing a rationale for the escalation of care. Of note, more experienced
nurses expressed their view that junior nurses are inhibited from developing effective
higher-order thinking due to reliance on the tool.

Conclusion: EWSs facilitate early identification of clinical deterioration in hospitalised
patients. The impact of EWSs on the development of nurses' higher-order thinking is
under-explored. We found that EWSs can support and suppress nurses' higher-order
thinking. EWS as a supportive factor reinforces the development of nurses' heuristics,
the mental shortcuts experienced clinicians call on when interpreting their subjective
clinical assessment of patients. Conversely, EWS as a suppressive factor inhibits the
development of nurses' higher-order thinking and heuristics, restricting the develop-

ment of muscle memory regarding similar presentations they may encounter in the
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safe, quality care.

KEYWORDS

1 | INTRODUCTION

Early warning systems (EWSs), used to detect and manage clinical
deterioration, have been widely implemented to support clinical
decision-making and enhance patient safety (Seibert et al., 2021).
These EWSs use patients' observed physiological data to detect
signs of deterioration. Depending on the level of deterioration
detected, clinicians are prompted to take action in line with pre-
determined protocols (Le Lagadec & Dwyer, 2017). Patient dete-
rioration detection tools have been mandated in many countries
globally, with Australian healthcare facilities implementing EWSs
over a decade ago (Australian Commission on Safety and Quality
in Health Care, 2021; Rihari-Thomas et al., 2019). As a result, EWS
tools have become an embedded component of contemporary nurs-
ing practice both nationally and internationally, with the first intro-
duction to such tools often occurring during undergraduate studies
(Butler, 2020; Saab et al., 2017). EWSs have become integrally em-
bedded in clinical practice and the efficacy of these tools to detect
patients' clinical deterioration has been well investigated (Kyriacos
etal., 2019; Le Lagadec et al., 2020; Pimentel et al., 2018). However,
the impact of the mandated use of EWSs on developing a nurse's

higher-order thinking is under-explored.

1.1 | Background

The increasing complexity of healthcare provision and the require-
ment to deliver safe, quality patient-centred nursing care necessi-
tates clinical competencies in higher cognitive skills, such as clinical
judgement and reasoning (van Graan et al., 2016). While nurses must
provide holistic, person-centred care (Delaney, 2018), there is emerg-
ing literature questioning the impact of EWS on nurses' critical think-
ing and the resulting impact on patient safety (Ansell et al., 2015;
Gao et al., 2007; Jensen et al., 2019). Some researchers suggest that
over-reliance on EWSs may impact the development of higher-order
thinking in early career nurses (McGaughey et al., 2017; van Graan
et al.,, 2016). Similarly, it has been suggested that EWS tools may
create a dependence on numerical values rather than understanding

future. Clinicians' ability to refine and expand on their catalogue of heuristics is im-
portant as it endorses the future provision of safe and effective care for patients who
present with similar physiological signs and symptoms.

Impact: This research impacts health services and education providers as EWS and

nurses' development of higher-order thinking skills are essential aspects of delivering

No Patient or Public Contribution: This is a systematic review, and therefore, com-

prises no contribution from patients or the public.

clinical reasoning, early warning systems, higher-order thinking, nurses, systematic review

What does this paper contribute to the wider
global community?

e This paper explores the relationship between the devel-
opment of registered nurses' higher-order thinking and
their use of early warning systems.

e The review uncovered a dichotomy within the literature,
whereby some nurses suggest EWSs supports higher-
order thinking, and others report the use of EWS sup-
presses the development of higher-order thinking in
junior nurses.

e Further research on the impact of the mandated use
of EWS is needed, particularly regarding the develop-
ment of higher-order thinking skills in less experienced

nurses.

the entire clinical picture and the individual patient's needs (Ansell
etal., 2015; Jensen et al., 2019). Benner et al. (2008) articulated the
requirement for nurses to have multiple thinking strategies to be ef-
fective safe clinicians, including critical thinking, clinical judgement,
diagnostic reasoning, deliberative rationality, scientific reasoning,
dialogue and argument, along with creative thinking. Researchers
also argue that clinical judgement is applied as a reflective process,
where the nurse's reasoning, drawn from all available data, is rec-
onciled through the nurse's knowledge base, ultimately leading to
a clinical conclusion (Connor et al., 2023). While nurses exercise
clinical judgement and reasoning, the proficient nurse must prac-
tice forethought, understand the entire context within which the
patient presents and plan nursing interventions accordingly (Benner
et al., 2008). These thinking strategies, including clinical judgement
and reasoning, are collectively referred to as higher-order thinking
(Benner et al., 2008). Higher-order thinking skills encompass cogni-
tive processes that go beyond basic recall and comprehension. We
recognise that the term has roots in various disciplines, including
both the humanities and sciences, leading to distinct interpreta-
tions based on philosophical and psychological frameworks (Paul &
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Elder, 2006). In terms of our study, the emphasis is on the cogni-
tive abilities that nurses employ in clinical decision-making, critical
analysis and problem-solving within the healthcare setting. We do
not exclusively align with a single disciplinary perspective but rather
seek to capture the holistic nature of higher-order thinking as it ap-
plies to nursing practice (Benner et al., 2008).

Of concern, emerging literature suggests that reliance on tools,
like EWS, may facilitate the bypassing of higher-order thinking tech-
niques, where nurses rely only on the numerical score and associated
clinical protocols to recognise deterioration and escalate patient care
(Jensen et al., 2019). In fact, much of the research involving EWS
tools reports multiple points of tension between standardisation and
clinical judgement, rules and compliance and accountability and divi-
sions of labour (Downey et al., 2017; Flenady et al., 2020; Molgaard
et al., 2022; Nielsen et al., 2020). This has resulted in a conflicting
understanding of the use and benefits of such tools. Indeed, many
improvements in patient safety and the reduction of adverse events
have been attributed to EWS tools (Credland et al., 2021). However,
the impact of EWSs on the development of higher-order thinking
skills in nurses is not clear. Hence this study provides an important
opportunity to understand how nurses' higher-order thinking is im-

pacted through the mandatory use of tools like EWS.

2 | THE REVIEW
21 | Aim

The aim of this systematic review was to ascertain the impact of
mandated use of EWSs on the development of registered nurses'
higher-order thinking. In this context, registered nurses are defined
as nurses who have completed an approved program of nursing edu-
cation and are currently registered to practice as nurses. This study
isimportant when considering that the development and refinement
of nurses' higher-order thinking is integral for the provision of safe
and effective patient care. Findings from our study have the poten-
tial to be transferable to other industries that rely on clinical path-
ways, checklists or similar tools to guide decision-making, and may
also inform the pedagogy of tools such as EWSs in undergraduate

nursing curriculums.

2.2 | Design

A systematic mixed studies review (Pluye & Hong, 2014) was un-
dertaken to describe, critically appraise and synthesise the literature
on the impact of EWS on the development of nurses' higher-order
thinking skills. The updated Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) was used to report review
findings (Figure 1), and the study's reporting guidelines utilised the
PRISMA checklist (Data S1) (Page et al., 2021). This review was reg-
istered with PROSPERO—CRD42022372671.

3
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2.3 | Search methods

A comprehensive list of search terms (Appendix A), using a combina-
tion of keywords and subject headings/MeSH terms to reduce the
risks of bias from inconsistent terminology, was used to identify po-
tentially relevant articles in the Ovid Medline, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Elsevier Embase and
Ovid APA PsyclInfo databases. There were no date or geographical
limits set. The search strategy was developed in consultation with a
CQUniversity librarian. The search was completed between 17 July
and 15 August of 2022 and was updated on 11 August 2023.

2.4 | Eligibility criteria

For studies to be included in this review, they needed to pertain
to nurses who are university-trained or similar, excluding enrolled
nurses with diplomas or vocational certificates in nursing or unli-
censed healthcare workers (nursing assistants). This is because we
needed to assess the impact of EWSs on nurses in positions ex-
pected to employ higher-order thinking, as opposed to nurses in
task-oriented positions, such as enrolled nurses or assistants in nurs-
ing positions. When studies included mixed cohorts of healthcare
workers, for example, midwives, doctors and allied health workers,
only studies that separated the data analysis via population were in-
cluded because we were only interested in the impact on nurses.
Therefore, we only analysed and reported data that were related to
registered nurses. The studies needed to consider, and report on,
the effect of implementing or utilising EWS on higher-order thinking
skills such as clinical reasoning, critical thinking or clinical decision-
making. With no limit on publication date, articles were included if
the study was peer-reviewed, primary research, written in English
and the full text was available. All types of peer-reviewed papers,
including papers reporting results from primary research or quality
improvement projects, were eligible.

All articles that met eligibility were imported into Covidence
software and independently reviewed by two authors (JC and DLL).
Where consensus on eligibility was not reached, a third author (TF)
reviewed the article and resolved the conflict. Meetings were held
with the entire research team to review the records and to ensure
consensus on the included articles was reached.

2.5 | Quality appraisal

The quality of the included studies was assessed using the Mixed
Methods Appraisal Tool (MMAT) (Hong et al., 2018). The MMAT
is explicitly designed for appraising the methodological quality of
quantitative, qualitative, and mixed methods studies and has dem-
onstrated established validity and reliability (Pluye & Hong, 2014).
None of the studies were found to be low quality, and no studies

were excluded at the quality appraisal stage.
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= Articles included in review
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2.6 | Search outcome of higher-order thinking in nurses. The data were collated for anal-
ysis and three authors (TF, AB, DLL) became familiar with the data
2.6.1 | Dataabstraction and synthesis through reading and re-reading, noting ideas and initial codes. Initial

A data extraction table was developed to enable the reviewers to
apply evidence to address the review aims systematically. Data ex-
traction occurred as an iterative process in which we continually
extracted data and updated the data extraction table to best encap-
sulate the available information. Four reviewers (TF, DLL, JC, DM)
undertook independent data extraction, with a random cross-check
of 25% of the extracted papers. Finally, TF undertook a further thor-
ough review and revision of all included studies to minimise the risk
of bias or oversight.

Synthesis of the literature was conducted via thematic analysis
using the work of Clarke and Braun (2017). Thematic analysis is a
method used to identify, analyse and report themes within a data
set, leading to a complete synthesis of the given topic (Clarke &
Braun, 2017). In this case, the impact of EWSs on the development

codes were generated, based on key features within the data, with
these data collated under themes designated by the team. Meetings
were held with all members of the team to discuss and expand on the
codes before themes were reviewed and collapsed into overarching
themes until consensus within the team was reached. Final themes
were named and defined, leading to the finalisation and presentation
of the thematic analysis against the defined aim of the article. A table

providing an overview of the theming is included as Appendix B.

3 | RESULTS

Once all retrieved articles were screened for eligibility, 11 stud-
ies were included for analysis, a summary of which is provided in
Table 1 (Burns et al., 2018; Cassidy et al., 2019; Dalton et al., 2018;
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Elliott et al., 2015; Foley & Dowling, 2019; Fox & Elliott, 2015;
Jensen et al.,, 2019; Langkjaer et al.,, 2021, 2023; Molgaard
et al., 2022; Stafseth et al., 2016). The aim of this systematic re-
view is to ascertain the impact of mandated use of EWSs on the de-
velopment of registered nurses' higher-order thinking. Along with
one study conducted in the UK, there were three from Denmark,
two from Norway and Ireland and one from Australia, Canada and
the United States of America. While all 11 studies involved reg-
istered nurses, the number of participants per study varied be-
tween 7 and 218. Our analysis of the 11 included studies revealed
that the use of EWSs can support or suppress the development
of nurses' higher-order thinking. We identified two overarching
themes that explain how nurses' use of EWSs can inform, rather
than override their decision-making and is helpful when escalating
care, and in contrast, is sometimes thought to suppress the devel-

opment of higher-order thinking.

3.1 | EWS supports the development of
higher-order thinking

Ten of the eleven included studies (Burns et al., 2018; Cassidy
et al.,, 2019; Dalton et al.,, 2018; Elliott et al., 2015; Foley &
Dowling, 2019; Fox & Elliott, 2015; Jensen et al., 2019; Langkjaer
et al., 2023; Molgaard et al., 2022; Stafseth et al., 2016) indicated
that the EWS was seen as a resource that supports the develop-
ment of nurses' higher-order thinking. Our data analysis revealed
that EWS' objective data has two main functions when supporting
nurses' development and actualisation of their higher-order think-
ing, (1) the EWS objective data confirm nurses' subjective clinical
assessment of patients, and (2) the EWS provides a rationale for the

escalation of care.

3.2 | Informs, rather than overrides,
decision-making

All but one study (Langkjaer et al., 2021) indicated that when used as
a supporting mechanism, the EWS was used to inform, rather than
override, nurses' clinical assessment of the patient. For example, a
study that sought to investigate the impact of EWSs on nursing prac-
tice found that nurses placed a high value on the tool and believe
the EWS helps them prioritise care, enhancing the care they deliver
(Burns et al., 2018). Burns et al. (2018) said that rather than hinder
critical thinking, as many EWS critics claim, nurses from their study
reported that the EWS increased their awareness of changes in a
patient's condition, resulting in earlier response and reassessment
times.

Importantly, participants from eight studies (Burns et al., 2018;
Elliott et al., 2015; Foley & Dowling, 2019; Fox & Elliott, 2015;
Jensen et al,, 2019; Langkjaer et al., 2023; Molgaard et al., 2022;
Stafseth et al., 2016), noted that EWSs did not override nurses'
decision-making on the delivery of treatment or escalation of

care actioned. To illustrate how the use of EWSs did not inhibit
nurses' decision to escalate care, participants from the Fox and
Elliott (2015) and Stafseth et al. (2016) studies, indicated that
when patients with specific medical conditions required assis-
tance and their EWS score did not indicate the need for escalation,
the nurses employed their clinical judgement to activate a review
regardless of the EWS score. This was also the case with nurses in
the Elliott et al. (2015) study, who indicated the tool's calculation
of physiological derangement was not always in sync with nurses'
clinical assessment of the patient.

More experienced nurses used their clinical judgement to esca-
late care in conjunction with the tool's data, rather than in isolation
(Elliott et al., 2015). Participants from the Langkjaer et al. (2023)
study went so far as to say that they do not always follow the
escalation protocol because sometimes it just does not make
sense to do so. Conversely, when the tool suggested escalation
was required, and nurses did not agree with the tool's escalation
guidelines, nurses employed their clinical judgement to man-
age the patient without escalating care (Foley & Dowling, 2019).
Nurses stressed the importance of incorporating objective data
to inform their clinical assessment of patients and felt reassured
when the objective data from the EWS supported their clinical
judgement (Jensen et al., 2019). An overall finding from a study
involving Danish nurses (Molgaard et al., 2022) sums up many of
our included studies when they reported that nurses used EWSs
to support their clinical judgement when the tool's score aligned
with their assessment, but when the score was lower than their
assessment, they gave more priority to their clinical judgement
than to the EWS.

3.3 | EWS helpful when escalating care

Participants in various studies (Burns et al., 2018; Dalton et al., 2018;
Fox & Elliott, 2015; Langkjaer et al., 2023) found EWSs especially
helpful when rationalising nurses' requests for support when they
were concerned about the declining health of patients. Nurses in
a regional hospital in Ireland found EWSs useful when calling for a
doctor to review a patient's condition because the tool provided ob-
jective data supporting their clinical assessment (Fox & Elliott, 2015).
Furthermore, a study assessing the impact of EWSs on nurses' prac-
tice (Burns et al., 2018) found that nurses used EWS's visual prompts
(colour codes and numerical values) as communication points when
summoning a physician to review the patient. These nurses felt that
the EWS was useful when involving doctors in the early stages of
care and that the tool provided the impetus they needed to support
their subjective clinical assessment of the patient. Nurses in the UK
study (Dalton et al., 2018) said that while the EWS was useful in au-
thenticating their decision to escalate care when the score was high,
when the patient's physiological response did not score high enough
to warrant a doctor review, they felt frustrated. When this occurred,
the nurses were still likely to escalate care, but said the EWS score
undoubtedly aided the process. It is noteworthy to report studies
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that claim the EWS objective data provides less experienced nurses
with the gravitas required to summon a doctor (Jensen et al., 2019).
Examples of this phenomenon were accompanied by statements
that using the EWS in this way supported the development of
nurses' confidence in their clinical assessment and decision-making
(Burns et al., 2018; Langkjaer et al., 2021; Stafseth et al., 2016).

3.4 | EWS suppresses the development of
higher-order thinking

While 10 of the included studies presented evidence that an EWS
supports the development of higher-order thinking in nurses, some
of these studies also reported findings that contradicted this. Eight
studies report that nurses believe EWSs suppress higher-order
thinking (Cassidy et al., 2019; Dalton et al., 2018; Elliott et al., 2015;
Foley & Dowling, 2019; Fox & Elliott, 2015; Jensen et al., 2019;
Langkjaer et al., 2021; Langkjaer et al., 2023). It is worth noting that
of these eight, all except Langkjaer et al. (2021) also reported posi-
tive outcomes.

3.5 | Relying on objective data
An interesting observation is that whenever studies included find-
ings that the EWS inhibits the development of nurses' higher-order
thinking, the data presented were framed as ‘third party’ evidence.
For example, nurses did not claim that using the EWS inhibited their
own higher-order thinking, but stated their belief that the EWS was
breeding a culture whereby junior nurses were encouraged to re-
spond to objective EWS scores, rather than trust their subjective
clinical assessment of the patient. Participants from an Australian
study involving over 200 nurses felt the use of EWSs caused less
experienced nurses to second guess their assessment of patients
(Elliott et al., 2015). They believed that EWSs inhibited the develop-
ment of nurses' higher-order thinking by creating a dependency on
objective data. The Elliott et al. (2015) study explained that more
experienced nurses combined their clinical judgement and the EWS
protocols when escalating care but stated that less experienced
nurses were becoming reliant on the scoring system. Thus, EWSs
are responsible for deskilling the next generation of nurses.
Reinforcing this evaluation, nurses from the Elliott et al. (2015)
study advocated for junior staff to be supported in developing their
subjective clinical assessment skills rather than encouraging them to
rely solely on EWS objective data. This sentiment was shared by par-
ticipants from the Foley and Dowling (2019) study, who expressed
concerns that junior nurses could not interpret data due to their un-
derdeveloped clinical judgement and that their reliance on tools such
as EWSs inhibited their ability to develop their higher-order thinking.
Dalton et al. (2018)'s study, involving nurses from the UK, investi-
gated the factors influencing nurses' assessment of patients' clinical
acuity. The research identified that when the EWS was not show-
ing deterioration, but nurses were concerned, nurses had difficulty
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justifying their concerns when escalating care. This study also high-
lighted that nurses relied on the EWS numerical summation to iden-
tify clinical deterioration, rather than employ their own subjective
clinical assessment of the patient. Similarly, authors of a Danish
study (Langkjaer et al., 2021) involving 45 nurses cautioned that less
experienced nurses' over-reliance on EWSs has the potential to im-
pact the development of their clinical judgement. The authors of the
Langkjaer et al. (2021) study surmise junior nurses' over-reliance on
EWS was partly due to their fear of making mistakes as well as their
motivation to avoid potential legal consequences resulting from in-
accurate documentation and subsequent treatment.

3.6 | One-size-fits-all too rigid

Participants from a study that described how nurses use the EWS in
an acute medical ward (Foley & Dowling, 2019) felt that EWS proto-
cols were too rigid and did not facilitate the development of higher-
order thinking in junior nurses. The study accentuated the need for
more training with EWS tools accompanied by a behaviour change
and cultural shift concerning less experienced nurses' unwavering
reliance on EWS protocols. Regarding EWS rigidity, some nurses
expressed concern that the tool tries to provide a one-size-fits-all
solution. A Canadian study involving pre and post focus groups, ex-
amined the effect of implementing an EWS (Cassidy et al., 2019).
When the nurses were asked pre-implementation what they thought
of the EWS, they surmised that the EWS would enhance their criti-
cal thinking and lead to more confident decision-making. However,
when the same nurses participated in a post-implementation focus
group, they reported negative feelings, claiming that the one-size-
fits-all approach of EWS protocols hampered nurses' ability to em-
ploy their higher-order thinking and led to them second guessing
their decisions.

4 | DISCUSSION

Early warning systems are important quality and safety tools that
have been embraced by healthcare providers to improve recogni-
tion and response to patient deterioration (ACSQHC, 2017; Downey
etal., 2017). There is no doubt that EWS have made a significant and
important contribution to patient safety and are effective in promot-
ing recognition of patient deterioration (Credland et al., 2021; Gao
et al., 2007). However, concerns have been raised about their impact
on nurses' skills, knowledge, scope of practice and the ‘one-size-fits-
all' EWS (Jensen et al., 2019; Langkjaer et al., 2021, 2023).

The role and importance of nurses and how they use EWSs has
been recognised (Langkjaer et al., 2023; Massey et al., 2016; Wood
etal., 2019). The EWS provide the means to support recognition and
response to patient deterioration. However, without the addition of
nurses higher-order thinking to support the EWS, nurses' full poten-
tial may never be realised. Importantly, EWSs may also dilute or su-
press nurses higher-order thinking (Langkjaer et al., 2021) which may
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negatively impact patient safety. The impact EWSs have on nurses'
higher-order thinking is under-explored. Our study addresses this
gap in knowledge.

Our analysis of the 11 included studies revealed that using EWSs
can support or suppress the development of nurses' higher-order
thinking. In terms of supporting, the EWS has two main functions (1)
EWS objective data confirms nurses' subjective clinical assessment
of patients (Burns et al., 2018; Dalton et al., 2018; Fox & Elliott, 2015),
and (2) the EWS provides a rationale for the escalation of care (Fox
& Elliott, 2015; Jensen et al., 2019). Nurses have described the EWS
as an important adjunct to their clinical practice because it provides
clear instructions and directions when patients begin to deteriorate
(Langkjaer et al., 2023; Wood et al., 2019). These prompts are im-
portant in clinical practice, particularly with novice practitioners
(Benner et al., 2008; Levett-Jones et al., 2010). We argue that the
use of the EWS supports and reinforces the development of nurses'
heuristics. That is, they facilitate the development of a mental short-
cut for interpreting their subjective clinical assessment of a partic-
ular patient's clinical status, promoting the effective use of EWSs
(McGaughey et al., 2017).

We identified that although the EWS supports the development
of nurses' higher-order thinking, in some cases, it also has the po-
tential to dilute and suppress these important skills. Our analysis of
the literature identified that more experienced nurses feel junior
nurses may lack experience when interpreting EWS objective data in
the context of effective higher-order thinking (Cassidy et al., 2019;
Elliott etal.,2015; Langkjaer et al., 2023). Senior nurses believe junior
nurses are inhibited from developing effective higher-order thinking
because of their reliance on EWS (Elliott et al., 2015). Importantly, it
was perceived that junior nurses often hesitate in making decisions
that contradict the EWS score, and we believe that this practice in-
hibits the development of their heuristics, restricting the enhance-
ment of muscle memory regarding similar presentations they may
encounter in the future. This suppression of higher-order thinking
impacts on patient safety because nurses are not able to apply clin-
ical judgement to complex clinical situations (Connor et al., 2023;
Coulter Smith et al., 2014). Importantly, confidence and efficacy in
recognising and responding to patient deterioration may be reduced
in the presence of an EWS. Confidence is one of the most significant
influences supporting nurses to make accurate clinical judgements
(Schuster et al., 2016).

Other researchers also found that the EWS undermines profes-
sional competence, confidence and hamper nurses clinical reasoning
because they become conditioned to follow a standardised system.
This system uses guidelines that promote objective and rigid clini-
cal decisions (Langkjaer et al., 2023; Salt, 2013) rather than critical
thinking and judgement. This may lead to deskilling of nurses' higher-
order thinking (Downey et al., 2017; Jensen et al., 2019). Salt (2013)
identified that participants in her study reported feeling patronised
by being mandated to use an EWS to identify clinical deterioration
and preferred to use their clinical judgement. Despite this, many
nurses continue to justify their actions based on their use of an EWS,
not on their clinical judgements. However, it is also important to

reiterate that EWS were developed as an adjunct to nurses' clinical
decision-making and should not replace clinical judgement (Connor
et al., 2023). Although EWSs have been modified to suit different
clinical settings, for example, NEWS2-L developed for dyspnoeic
patients (Villanueva-Rabano et al., 2021), NEWS2-3 for prehospi-
tal emergency settings (Martin-Rodriguez et al., 2023) and MEWS
used in obstetric patients (Kern-Goldberger et al., 2022), they re-
main rigid tools which do not accommodate interpatient variations
(Grant, 2018). The one-size-fits-all belief about EWS (Langkjaer
et al., 2023) directly contradicts the patient-centred model of care
(Grover et al., 2022), and there remains an important opportunity to
develop an EWS that recognise the heterogeneity of patients who
deteriorate (Langkjaer et al., 2021; Nielsen et al., 2020, 2022).

We argue that using EWSs requires nurses to collect, inter-
pret and analyse a wealth of patient data and this complex pro-
cess requires pattern recognition (Benner et al., 2008; Langkjaer
et al., 2023; Tanner, 2006). This pattern recognition requires the
collection, understanding and interpreting of vital signs (Douglas
et al., 2016; Langkjaer et al., 2021, 2023) and an understanding of
the role and importance of other clinical indicators (technical and
non-technical) of clinical deterioration (Currey et al., 2018; Douw
et al., 2015). Nurses use their higher-order thinking to effectively
interpret these complex data sets, identifying subtle changes in
a patient's condition that may indicate early signs of deteriora-
tion and then use advance communication skills to disseminate
their findings (Douw et al., 2015; Romero-Brufau et al., 2019).
The nurses' development, consolidation and use of higher-order
thinking skills is imperative in promoting patient safety (Connor
et al., 2023; Levett-Jones et al., 2010; Williams et al., 2022). Our
findings also indicate the benefit of standardised responses to pa-
tient deterioration as well as the need for higher-order thinking.
By using their higher-order thinking skills nurses also develop their
professional identity. Clearly, there is an important opportunity
for researchers, educators and healthcare providers to explore
how EWS can be used in conjunction with supporting the devel-
opment of nurses higher-order thinking.

41 | Limitations

This review was limited to studies involving registered nurses, early
warning tools and the development of higher-order thinking, and
as such, more nuanced articles pertaining to the development of
higher-order thinking may have been inadvertently excluded.

The search was limited to published academic literature; hence
practice protocols, procedures or policies were excluded for anal-
ysis. However, an analysis of higher-order thinking was unlikely to
occur with such grey literature.

From the 11 included studies, only one uses quantitative meth-
odology. We acknowledge the observed skew and recognise the po-
tential influence of the philosophical orientation of nursing research.
The complex and context-dependent nature of nursing practice
often lends itself to qualitative methodologies, allowing for a deeper
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exploration of experiences, perceptions and contextual factors that

contribute to higher-order thinking.

4.2 | Implications for practice

EWSs are useful tools which enhance patient safety by helping
nurses recognise and manage clinical deterioration. Their on-going
implementation in healthcare should be encouraged. However,
EWSs should not be viewed as an alternative to critical thinking but
as an adjunct to good nursing assessment. Given junior nurses' lack
of experience in recognising patient deterioration, they may have
difficulty making decisions that contradict the EWS protocol. Blindly
following the EWS escalation protocol inhibits the development
of their heuristics, restricting the enhancement of muscle memory
regarding similar presentations they may encounter in the future.
Junior nurses should be given additional support to encourage the
development of their higher-order thinking.

4.3 | Implications for undergraduate
nursing education

Findings from this systematic review provide an important oppor-
tunity for higher education providers to ensure their curricula pro-
motes strategies to develop nurses' higher-order thinking. Prioritising
the integration of training, development and practice of higher-order
thinking skills, including clinical judgement and reasoning as essen-
tial components of the curriculum, cannot be understated. Educators
should carefully consider the role of EWS tools in the education of
nursing students. While these tools can support higher-order think-
ing, educators should be mindful of potential drawbacks and work

to strike a balance that encourages critical thinking development.

4.4 | Implications for future research

Future quantitative research on this topic is crucial to complement
the existing predominantly qualitative evidence. While qualitative
methodologies provide valuable insights into the nuanced aspects of
nursing practice, a balanced research approach incorporating quan-
titative methods is essential for establishing broader generalisations
and statistically significant associations. Quantitative studies can
contribute to a more comprehensive understanding of the relation-
ships between variables, providing a foundation for evidence-based
interventions and policy decisions in the context of nursing educa-
tion and practice.

5 | CONCLUSION

The training, development, and practice of higher-order think-
ing, including clinical judgement and reasoning, is essential to
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delivering safe, quality nursing care. This review has found that
EWS tools can be viewed dichotomously—at times supporting
nurses' higher-order thinking and at other times, suppressing the
development of critical thinking skills. The EWS as a support-
ive factor reinforces the development of nurses' heuristics, the
mental shortcuts experienced clinicians call on when interpret-
ing their subjective clinical assessment of patients' clinical status.
Conversely, EWSs as a suppressive factor inhibits the develop-
ment of nurses' heuristics, restricting the development of muscle
memory to inform similar presentations they may encounter in the
future. Clinicians' ability to refine and build on their catalogue of
heuristics is important as it expands on their ability to provide safe
and effective treatment to patients who present with the same, or
similar, physiological signs and symptoms in subsequent episodes
of care. This in turn contributes to the on-going development of
their higher-order thinking. Our study has found that while stand-
ardised approaches to the detection, management and escalation
of deterioration are important for patient care, careful considera-
tion of the development of higher-order thinking in the context
of EWS tools should be a priority to health services, education

providers and policy makers alike.
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Scientific reasoning
creative thinking
nurse performance
nursing intuition
Clinical Competence
Thinking

Cognition

Context

exp Clinical Reasoning/

exp Clinical Decision-Making/
exp Decision Making/

exp Clinical Competence/
Mental Processes/
*Thinking/

or exp Cognition

(MM “Diagnostic Reasoning”)
(MM “Clinical Reasoning”)

(MH “Decision Making, Clinical+")
(MH “Decision Making+")

(MM “Critical Thinking”)

(MH “Mental Processes+")

(MH “Clinical Competence+")
(MM “Thinking”)

(MH “Cognition+")
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APPENDIX B

Population

‘staff nurse’/exp OR ‘staff nurse’

‘registered nurses’

‘licensed practical nurse’

‘nurse practitioner’/de

registered AND general AND
‘nurse’/de

nursing AND staff

Staff Nurse.mp

Registered Nurse.mp
licensed practical nurse.mp
nurse practitioner.mp
registered general nurse.mp
Staff nurse.mp

Intervention

‘early warning system’

‘early warning’

‘early warning score’

‘clinical’/de AND ‘assessment’/de
AND tools

‘Clinical assessment tools’

‘early warning tool’

‘national early warning score’

‘Rapid Response team’

‘Hospital Rapid Response team’

early warning system.mp

early warning.mp

early warning score.mp

early warning tool.mp

Clinical Assessment Tools.mp
national early warning score.mp
EWS.mp

Rapid Response.mp
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Context

higher-order thinking
mental Processes
critical thinking
clinical decision making
Decision Making
clinical reasoning
clinical judgement
diagnostic reasoning
Scientific reasoning
creative thinking
nurse performance
nursing intuition
Clinical Competence
Thinking

Cognition

Higher-order thinking.mp
mental Processes.mp
clinical decision making.mp
clinical reasoning.mp
diagnostic reasoning.mp
Scientific reasoning.mp
creative thinking.mp

nurse performance.mp

EWS HOT THEMING OVERVIEW

Phase

Familiarisation with the
data

Generation of initial codes

Searching for themes

Description of the process

Three members of the team read
and re-read included studies to
become familiar with what the
data entailed, paying specific
attention to occurring patterns

One team member then consolidated
the notes that had been written
thus far, generating initial codes.
This involved data reduction
where the researcher collapsed
data into labels to create
categories for more efficient
analysis. This phase also involved
data compilation, where the
researcher made inferences
about what the codes mean and
how they answer the research
question

The research team collated all codes
into themes that accounted for
ALL data

nursing intuition.mp
Clinical Competence.mp

Supporting evidence from the data

Researcher notes from this phase:

The author using the term, EWS
supports a proactive, investigative
approach—those are very
supportive terms

One of the themes from this study
was nurse intuitions, they found it
difficult to defend but they tended
towards their intuition

These are examples of data that
informed early codes:

Around 70% of nurses in this study
agreed that NEWS support their
clinical decision making (Fox &
Elliott, 2015).

Nurses often used the tools to validate
their own judgements. More junior
nurses could not interpret data due
to insufficient clinical judgement
(Foley & Dowling, 2019)

Some early themes included:

EWS as a supportive measure

EWS builds confidence when
escalating care

EWS validates subjective assessment

Outcome

Detailed notes about emerging
patterns were generated

Some example codes generated
at this stage include:

Nurses use of EWS

e Supports clinical decision
making

e Validates clinical judgement
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Phase Description of the process

Team members then re-read
the included study's results,
confirming that the resulting
themes accounted for ALL the
coded extracts and data corpus

Reviewing themes

Defining and naming
categories

Across several team meetings, we
generated clear definitions for
both themes

Producing final report One team member then wrote up the
first draft of the results section
and all researchers contributed to

refinement of same
Note: Adapted from Braun and Clarke (2006).

Supporting evidence from the data

NEWS were used in a way to support
the nurses clinical judgement, or
given a lower priority when they did
not support the judgement of the
nurse. (Molgaard et al., 2022)

Nurses said that when less experienced
nurses had concerns for a patient
but the EWS did not warrant
escalation, the junior nurse
had challenges justifying their
concerns due to their reliance on
the numerical escalation system
and the lack of developed clinical
judgement (Dalton)

1. EWS Supports higher-order thinking

EWS scaffold nurses' higher-
order thinking—nurses' clinical
assessment/judgement is the
primary influencer on the care/
treatment/escalation delivered or
actioned

2. EWS Suppresses higher order
thinking

EWS Restricts (discourage/
supresses) nurses' higher-order
thinking - the tool is the primary
influencer of the care/treatment
delivered or actioned. Inhibiting
the development of higher-order
thinking in junior nurses and
deskilling experienced nurses

Outcome

Two main themes:

EWS Supports higher-order
thinking

EWS Suppresses higher-order
thinking

Two clearly defined themes

The results section of this
manuscript
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