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Summary

Background: The Paediatric Early Warning Score (PEWS) is a scoring tool that
was developed in the early 2000s in England and modi�ed for Norwegian
conditions in 2011. The tool quanti�es the severity of children’s clinical
condition, regardless of diagnosis, and identi�es children between 0 and 18
years of age who are at risk of clinical deterioration. PEWS is regarded as a
useful tool for recognising at-risk patients, but research on user experiences
with PEWS is limited.
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Purpose: To describe the experiences of nurses and doctors with PEWS. We
describe these experiences in terms of whether the tool contributes to a
systematic approach to monitoring and better communication, as well as
whether the tool is applicable to the user. In addition, we investigate whether
PEWS is used according to established guidelines and whether di�erent
hospitals or professional groups have di�erent experiences with the tool.

Method: We used a quantitative method with a descriptive cross-sectional
design. We developed our own questionnaire to survey the user experiences of
172 healthcare professionals at three Norwegian hospitals, and performed
descriptive analyses with non-parametric rank-sum tests (Kruskal-Wallis and
Mann-Whitney-Wilcoxon).

Results: There is general agreement among the healthcare professionals that
PEWS promotes a systematic approach to monitoring and better
communication and that PEWS is a user-friendly tool. The healthcare
professionals at one hospital agreed signi�cantly more often that they use
PEWS according to established guidelines, as compared with the other
hospitals.

Conclusion: The healthcare professionals report positive experiences with
PEWS, but the study shows that they use the guidelines in very di�erent ways.

It is the responsibility of paediatric nurses to ‘evaluate acute situations, set
priorities and implement measures that help to maintain or restore vital functions’
(1). This requires systematic monitoring of children who are hospitalised. To
prevent acute situations, nurses must quality assure the monitoring of sick children
so that any deterioration in the child’s clinical condition can be identi�ed at an
early stage.

The Paediatric Early Warning Score (PEWS) is a scoring tool that quanti�es the
severity of children’s clinical condition, regardless of diagnosis. Monaghan’s
version of PEWS, which was developed in the early 2000s in England, was
translated into Norwegian, modi�ed and validated in 2011 at Akershus University
Hospital.

Paediatric Early Warning Score (PEWS)



•

•

•

•

A growing number of paediatric departments in Norway have implemented the
tool, and a joint initiative to implement the tool nationally is currently underway.
The tool is based on normal values on clinical parameters according to the child’s
age (0–18 years) within three categories: respiration (AB), circulation (C) and
behaviour (D). Increasing deviation from normal values for the child’s age raises
the score. A total score indicates the patient’s risk of clinical deterioration (2).

Several validation studies of PEWS have been carried out (3–10). Individual studies
are summarised in review articles (11, 12), and reports discuss the implementation
of PEWS and evaluate the tool (4, 13, 14). Research shows that PEWS improves, to
varying degrees, the ability of healthcare professionals across professions to
identify early clinical deterioration in sick children.

A survey of employees’ experiences following the implementation of PEWS (13)
and a collection of nurses’ feedback on the use of PEWS show that PEWS gives
nurses more self-con�dence in their work with sick children. They are uncertain,
however, whether their own assessment skills are more e�ective than the tool (14).

Researchers are seeking more knowledge about users’ experiences of the tool’s
applicability. If healthcare professionals are to prevent and identify clinical
deterioration and improve the outcome of treatment by using PEWS, the
healthcare professionals group must focus on continuing to use the tool (15).

It is important to evaluate the tool in order to �nd out whether PEWS identi�es
symptoms of clinical deterioration in the child’s condition and that it works as
intended. One aspect of the evaluation will also be to elicit the experiences of
healthcare professionals and to identify areas for potential improvement (16).
However, we have not found studies that have investigated this topic in Norway.

Thus, the purpose of this study is to describe healthcare professionals’ experiences
with PEWS in three Norwegian hospitals.

We formulated three main research questions:

Does PEWS promote a systematic approach to the monitoring of sick children?

Does PEWS help to improve communication?

How do users perceive the applicability of PEWS?

Is the tool used according to established guidelines?

«PEWS gives nurses more self-con�dence in their work
with sick children.»

Purpose of the study
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We also formulated the following secondary question:

Do the responses di�er across hospitals or professional groups?

We used a quantitative method with a descriptive design, and conducted a cross-
sectional study of paediatric departments in three Norwegian hospitals.

A validated questionnaire that surveys users’ experiences with PEWS was not
available, so we developed our own. The questionnaire contains statements about
PEWS that are divided into four main topics which we believed to be especially
important for quality-assured monitoring of sick children: a systematic approach,
communication, applicability and guidelines.

The statements are based on research �ndings (3–5, 9, 10, 13, 14) and relevant
professional literature. The questionnaire was adapted following a pilot study
conducted in autumn 2015 in two hospital departments that had recently
introduced PEWS. We also based it on feedback from the individuals who
promoted the introduction of PEWS in Norway.

The questionnaire begins with three demographic questions. These are followed by
37 di�erent statements about PEWS, which are divided into the aforementioned
topics. The response options are on a Likert Scale with the following options:
‘strongly disagree’, ‘slightly disagree’, ‘neither agree nor disagree’, ‘slightly agree’
and ‘strongly agree’. The respondents were asked to rank their perceptions of the
statements according to their experience with PEWS.

We used a non-probability sample recruited according to prede�ned criteria (17,
18). Our intention was to recruit nurses, doctors, auxiliary nurses and paediatric
nurse assistants who work in paediatric departments and use PEWS. To avoid
recruiting in an implementation phase and to ensure that the respondents had
clinical experience with children in hospital and PEWS, the inclusion criteria were
as follows:

PEWS implemented at least two years ago

Healthcare professionals must have a minimum of three months’ clinical
experience

Method
Design

Questionnaire

The sample



We contacted three hospitals in di�erent counties, and they agreed to participate.
One was a university hospital and two were regional hospitals. The three hospitals
together have four medical and surgical wards for children, as well as one
paediatric admission unit. We refer to the entire sample as healthcare
professionals. For reasons of personal privacy, we combined nine paediatric nurse
assistants and auxiliary nurses with the nursing group in the analysis.

Data were collected in spring 2016 over a three-week period. We sent information
to the management in advance, and we visited the various departments in person.
We provided thorough information about the project and established a cooperative
relationship with the contact persons, who assumed special responsibility for
recruitment and data collection.

The questionnaires were distributed in paper form to the nurses during their shift
change and at joint meetings of the doctors. Everyone who satis�ed the inclusion
criteria at that point in time received an invitation to participate. The respondents
gave their consent by answering the questionnaire. To ensure voluntary
participation, everyone received a questionnaire together with an envelope so that
they could also choose to return an unanswered form.

Altogether 177 of 220 potential respondents returned completed questionnaires,
which is a response rate of 80 per cent. The response rate at Hospital A is 86 per
cent, at Hospital B 92 per cent and Hospital C 70 per cent. Five questionnaires
were later withdrawn from the analysis because the respondents did not satisfy the
inclusion criteria.

We performed descriptive analyses of the data. We used non-parametric rank-sum
tests (Kruskal-Wallis and Mann-Whitney-Wilcoxon) to compare the hospitals and
professional groups.

To simplify the data processing, we consolidated the values ‘slightly disagree /
strongly disagree’ and ‘slightly agree / strongly agree’ into ‘disagree’ and ‘agree’,
respectively. We used IBM SPSS, version 23 for the statistical analyses, and the
signi�cance level was set at 5 per cent, corresponding to a p-value of < 0.05.

Under demographic data, three respondents (2 per cent) did not state their
profession, seven (4 per cent) did not report their experience with children, and
eleven (6 per cent) did not state their experience with PEWS. A maximum of 8 per
cent did not answer the other statements on the questionnaire.

Data collection

Analysis

Missing data



The study has been approved by internal research coordinators at the hospitals and
the data protection o�cial for research, the Norwegian Centre for Research Data
(NSD). The data have been treated con�dentially. We did not �nd it relevant to
seek approval from the Regional Committees for Medical and Health Research
Ethics (REC) (19).

The distribution of nurses and doctors is relatively the same at the three hospitals.
In total, 75 per cent are nurses and the rest are doctors (Table 1). Over half of the
sample have more than �ve years of experience with hospitalised children. At
Hospitals A and B, over one-quarter of the respondents have more than 15 years of
experience. Only 12 percent of the total sample have less than one year of
experience with PEWS.

At all three hospitals, over 90 per cent generally agree with the statements that
PEWS promotes a systematic approach to the monitoring of sick children (Table
2). A total of 91 per cent agree that PEWS results in earlier identi�cation of clinical
deterioration (Figure 1). The results show no signi�cant di�erences between the
hospitals or among the professional groups regarding a systematic approach.

Approvals

Results

Systematic approach

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_1.png?itok=-_8m9_15


https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_2.png?itok=wojTL9Vy


Altogether 85–90 per cent of the sample agree that PEWS promotes more e�ective
communication (Figure 2) and a more shared understanding among the healthcare
professionals (Table 3). There is a signi�cant di�erence between Hospitals A and B
(p = 0.01) and Hospitals A and C (p = 0.047) regarding how much the respondents
agree that PEWS reduces misunderstandings among healthcare professionals.
Healthcare professionals at Hospital A agree more with this statement.

Communication

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_figure_1.png?itok=AMluDhAz
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Of all the respondents, 92 per cent agree that PEWS is useful (Figure 3). Altogether
80 per cent state that they have received training in PEWS, although fewer doctors
than nurses report this at all the hospitals (A: p = 0.01, B: p = 0.04, C: p = 0.03)
(Table 4). In addition, a total of 93 per cent state that they have con�dence in the
scoring.

Applicability

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_3.png?itok=3yfCWlFW


Fewer doctors than nurses state that they carry out PEWS scoring (p < 0.001).
More of the respondents at Hospital A compared with Hospital B (p = 0.01) agree
that PEWS measures whether there is a risk of clinical deterioration in the child’s
condition.

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_figure_3.png?itok=Z4hfQd8U
https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_4.png?itok=aZ1ixQ1Y


The responses are generally distributed among the response options (Table 5). At
Hospital A, more of the respondents agree that the children are scored during the
�rst hour than at Hospitals B and C (A and B: p = 0.01, A and C: p = 0.01). At
Hospital A, they also agree that the PEWS form is signed by a doctor during rounds
(A and B: p < 0.001. A and C: p < 0.001).

Regarding the question of whether doctors are actively involved with PEWS for
hospitalised patients and prescribe the frequency of scoring, more of the
respondents at Hospital A than at Hospital C agree with this (p = 0.01).

Guidelines

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_4.png?itok=aZ1ixQ1Y


More respondents at Hospital A than at Hospital B agree that a PEWS score ≥ 3
results in increased monitoring (p = 0.01). In addition, more respondents at
Hospital A than at Hospitals B and C agree that a worsening of PEWS by ≥ 2 or a
score of 3 leads them to inform a doctor (A and B: p < 0.001, A and C: p = 0.01).

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_5.png?itok=oX5iJdgN


It is positive that almost all respondents state that PEWS results in earlier
identi�cation of clinical deterioration in sick children and that the tool is easy to
use. These �ndings correspond with previous studies (3–5, 9, 10, 13). If using a
systematic tool helps healthcare professionals to recognise symptoms in sick
children at an earlier stage, it is an important means of improving the quality
assurance of monitoring (20).

Almost all the respondents agreed that PEWS results in a systematic monitoring of
clinical parameters. They also agreed that PEWS leads to a standardisation of the
parameters that are used and that the tool ensures continuity in monitoring. When
PEWS is used, systematic observations help to identify changes in the patient’s
clinical condition.

A systematic approach to changes in the child’s vital signs is crucial for assessing
how ill the child is (21). Experience shows that observations and assessments can
often be unsystematic and dependent on the individual doctor’s or nurse’s
experience and knowledge.

Discussion

Systematic approach

«When PEWS is used, systematic observations help to
identify changes in the patient’s clinical condition.»

https://sykepleien.no/sites/default/files/styles/lightbox/public/sonning_table_5.png?itok=oX5iJdgN


Studies have indicated that routine observations of hospitalised children were
carried out in an unsystematic manner and were dependent on the nurse’s
perceptions, the doctor’s preference and their clinical specialty. They conclude that
the lack of consistency in observing and registering vital signs must be improved
because it is critical that a thorough set of observations are recorded for sick
children (22). It is therefore useful to have a tool that systematises the monitoring
activity.

Almost all respondents agreed that PEWS is a supplement to their daily work
which ensures that a minimum of clinical observations are carried out, but that
PEWS does not replace their own professional assessments. These �ndings show
that PEWS does not replace either the professional knowledge or the experience
that serves as a basis for how healthcare professionals observe the sick child, but
that they regard PEWS as a useful aid (2). 

As in previous research (3, 4), healthcare professionals from the hospitals mostly
agree that PEWS results in more e�ective communication and a shared
understanding across professional groups, which is especially important when
working with sick children, most notably in acute situations (23, 24). It is a strength
that many of the respondents con�rm that PEWS contributes to this, and other
studies also mention improved collaboration and communication as positive
reasons to use PEWS (2, 10).

There are some divergent experiences as to whether PEWS reduces
misunderstandings among healthcare professionals. A signi�cantly higher
percentage of healthcare professionals at Hospital A agree with this statement,
compared with Hospitals B and C. More respondents from Hospitals B and C
answered ‘neither agree nor disagree’, so we cannot assume that they disagree. It
may be that the question is stated unclearly and does not distinguish between
‘whether they have experience with it’ or ‘whether they do not understand the
question’.

However, the fact that one-quarter of the entire sample agrees that PEWS reduces
misunderstandings is especially important as it pertains to monitoring of the child.
Other studies also suggest that misunderstandings related to the patient’s
condition are reduced when PEWS is used (10).

Communication

Applicability



The respondents con�rm that PEWS is easy to use. Many state that they received
training in the use of PEWS, but one weakness of the implementation is that not
everyone who uses PEWS has been trained in its use. Fewer doctors than nurses
have received training, and signi�cantly fewer doctors than nurses carry out the
scoring themselves. The explanation for this may be that the scoring has been
completed by the time the doctors come to check on the child, and as such it is
unnecessary to do the scoring again.

It is a strength that most respondents state that they have con�dence in how they
conduct the scoring. We assume that more doctors would also have done it
themselves if it were necessary. By the same token, it is a weakness that few of the
doctors have received PEWS training.

Previous studies suggest that healthcare professionals were concerned that PEWS
would be time-consuming and increase their paperwork (13). In our study, less than
one-�fth of the respondents believe that PEWS takes a lot of extra time. However,
we are surprised that so many still believe that it takes more time. In our view, the
observations included in the tool are no di�erent from the daily monitoring that
should be recorded.

The advantage of PEWS is that by systematising the monitoring, healthcare
professionals are better able to follow the patient’s clinical development over time.
In future improvement e�orts, it will be important to consider what makes some
professionals feel that PEWS is time consuming, even though it can simplify their
daily work and is intended to quality assure the monitoring of sick children.

Many of the respondents agree that PEWS is useful and that it increases their sense
of security about their assessment of sick children, boosts their self-con�dence and
supports their own medical assessment. At the same time, relatively few agree that
PEWS shows the degree of risk of clinical deterioration, and almost half agree that
they would have recognised the risk just as early without PEWS.

One explanation for these �ndings could be that the statements were not worded
clearly, especially because many responded ‘neither agree nor disagree’. However,
this may not be the entire explanation, as PEWS received varying feedback from
healthcare professionals when the scoring tool was introduced in other countries.

«One weakness of the implementation is that not
everyone who uses PEWS has been trained in its use.»



In addition, many believed that they were able to recognise the patient’s risk of
clinical deterioration without the tool (14). Despite this, we see both in this study
and in previous research that it is viewed as bene�cial to use the tool and that the
advantage of PEWS is that it gives healthcare professionals greater security, more
self-con�dence and better support when they assess sick children (2–4, 10, 13).

The �ndings show that the hospitals have di�erent experiences with the
established guidelines for the use of PEWS. Previous studies emphasise that it is
important to have a culture that supports the use of PEWS if the tool is to serve its
purpose (15). It is a weakness that there is not more agreement among healthcare
professionals that the established guidelines must be followed.

Regarding the issue of guidelines, there is a generally signi�cantly higher
percentage of agreement among the respondents at Hospital A than at the other
hospitals. One possible explanation for the di�erences may be the length of time
that they have been using PEWS in practice. However, this assumption does not
correspond with the �ndings from our study in which Hospitals A and B have both
been using PEWS for two and a half years, while Hospital C has been using PEWS
for �ve years.

There is a higher percentage of paediatric nurses and doctors at Hospital A than at
the other hospitals, and the possibility that expertise has a bearing on how the
guidelines are followed cannot be ruled out. Research also shows that up to 70 per
cent of improvement e�orts do not maintain the results over time if one does not
maintain the focus and view the work as an ongoing process (16). Perhaps Hospital
A has been more successful in sustaining motivation within the healthcare
professionals group that supports the use of PEWS (15).

The �ndings also show that over one-third of the respondents have seen a high
PEWS score (> 4) be ignored. Altogether 19 per cent of these respondents agree
that this resulted in an undesirable outcome for the child, although no further
explanation was given.

Guidelines

«The possibility that expertise has a bearing on how the
guidelines are followed cannot be ruled out.»



The respondents at Hospitals B and C agree the least that PEWS is used according
to the tool’s established guidelines. At the same time, it is from these two hospitals
that most respondents state they have seen a high PEWS score be ignored and that
this resulted in an undesirable outcome for the child. The numbers are low, but the
�ndings are serious. Research shows that when clinical deterioration of the child’s
condition occurs, it is a major problem when healthcare professionals fail to react
appropriately and correctly (25). 

The response rate in our study is high, and the analysis shows that few of the
responses to the questionnaire lacked data. We chose hospitals where the tool was
well established, and we recruited from hospitals in di�erent geographic locations.
The participants in the study represent healthcare professionals who use PEWS in
their clinical work. The aforementioned measures strengthen the study’s external
validity and generalisability (17, 26, 27).

A limitation of the study is that we did not have a validated questionnaire to survey
healthcare professionals’ experiences with PEWS. There is a risk that the
respondents may have misunderstood the questions, which constitutes a validity
threat (17). Prior to this study, we launched measures to minimise this threat by
conducting a pilot study, gathering feedback from the driving forces behind PEWS
in Norway, and putting a great deal of e�ort into recruitment.

The fact that the analysis mostly shows similar results among di�erent hospitals is
a strength, but a large percentage responded ‘neither agree nor disagree’ to certain
statements. This may mean that those statements were not worded clearly, which
poses a threat to concept validity. We take this into account when we discuss the
results.

None of the authors is a�liated with the hospitals, and thus there are no validity
con�icts or bias in this regard (17).

The study shows that the respondents generally agreed that PEWS promotes a
systematic approach to monitoring and better communication and that healthcare
professionals �nd the tool to be applicable. The general experiences with the tool
seem to be positive.

It is worth noting that healthcare professionals have di�erent experiences with the
guidelines introduced for PEWS. The di�erences are greatest between Hospital A
and the other hospitals. The respondents at Hospital A have a considerably higher,
and in some cases a signi�cantly higher, level of agreement about the use of the
guidelines than the respondents at the other two hospitals.

Strengths and limitations

Conclusion



The �ndings provide important knowledge about healthcare professionals’
experiences with PEWS, and may thus be important for further quality e�orts, with
regard both to follow-up and to improvements. The �ndings indicate the
importance of keeping the spotlight on PEWS in the healthcare professionals group
and viewing the work with PEWS as an ongoing process in order for the tool to be
applicable.

The �ndings cannot be generalised as a matter of course, but they may nonetheless
be useful for everyone who has used or will use the tool in clinical practice since
the response rate is high and the sample is relatively large in terms of the number
of professionals in Norway who have experience with PEWS. The �ndings may lead
to better follow-up and utilisation of the tool at the hospitals that use PEWS and a
better planning phase for implementation of the tool at other health trusts.

In order to compare the study and evaluate its results, more research is needed on
users’ experiences with PEWS. Further research should investigate whether there
are reasons that can explain the di�erence in the use of guidelines. Qualitative
studies could help to increase our insight into these issues.
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