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Report summary

This report presents key findings from the evaluation of the national paediatric early warning
system (PEWS) implementation test in five hospitals across three district health boards’
(DHBs).

Background

The Health Quality & Safety Commission (the Commission) and the Paediatric Society of
New Zealand | Te Kahui Matai Arotamariki o Aotearoa developed four nationally consistent,
paediatric vital signs charts (PVSCs) during 2020/21 as part of a PEWS. This system is
made up of clinical, measurement, education and governance components.

The evaluation

Between August 2021 and June 2022, the Commission worked with Starship Children’s
Health at Auckland DHB, Bay of Plenty DHB and Nelson Marlborough Health to test the
components of the system. The formative evaluation aimed to understand whether a national
system meets the needs of deteriorating tamariki, is fit for purpose and operates effectively
in a selection of settings.

The evaluation drew on qualitative data collected throughout the testing period, a survey of
the test site project teams, PVSC audit data and an analysis of the impact of shifting to a
national paediatric early warning score (PEW score) using historical observations from
Canterbury DHB.

Findings and conclusion

Overall, the test sites found the national system fit for purpose in that it supported
recognising deterioration and guiding appropriate escalation. All sites supported having a
national system that used four age-banded PVSCs, with minor changes made to several
parameters on the PVSCs to improve clarity.

Overall, sites considered that a national PEWS offers opportunities for reducing inequity. It
was suggested that when fully implemented, the system should promote more equitable
outcomes for tamariki in hospital because their care is tailored in response to their individual
clinical need. PEWS would also contribute to reducing inequities because it acknowledged
whanau concern as a priority. However, given the short period of time, we cannot yet draw
conclusions about the contribution of PEWS to more equitable outcomes for tamariki. The
PEWS worked effectively in the range of hospital settings: rural, secondary and tertiary.

The evaluation data suggest that staff may need support with taking a full set of
observations, particularly blood pressure. Analysis of the current state of local PEWS helped
build the case for change. Using the whanau/staff concern was challenging for teams and
requires an agreed process for using it. This will be changed to be solely about whanau
concern. Feedback about the local mandatory escalation pathway and the response to
escalation indicates that using the modifications section and having a plan to follow are
important aspects of education about the system. Overall, though, the data suggests that the
system is becoming established in the test sites, and there are some signs of process
improvement.

" We have retained the term DHB throughout this report as this applied to these organisations during the testing.
From July 2022 these organisations were changed to Districts Te Whatu Ora.



Integrating all the sections of the PVSC into a pre-existing electronic system was time
consuming. A business analyst and digital lead need to be involved from the beginning of the
project, with input from the vendor.

The analysis of Canterbury DHB data suggests that, while there will be a tendency for
patients to score more highly on the national PEW score, it is unlikely to trigger more 8+ or
emergency (blue zone) responses. The audit data supports this finding.

Support from the Commission met the expectations of the test sites. However, the package
of tools and guidance could be improved by adding detail to the user guide, developing a
quick reference guide and having instructions accessible through a quick response (QR)
code on the back of the PVSCs. Having earlier support with using the auditing tool would
also be useful.

COVID-19 had a significant impact on staffing and consequently the ability of staff to
participate in education and complete preparation and implementation activities and audits.
Beyond the impact of the pandemic, staff shortages, particularly in nursing, also affected
education and the testing timeframes.

Additionally, a realistic assessment of the resource required to implement the PEWS needs
to be made explicit to sites before preparation and implementation begins.

It is recommended that the system be implemented nationally after some changes have
been made to the PVSCs and with further development of education and guidance
materials.



1 Introduction

1.1 Purpose of this report

This report presents key findings from the evaluation of the national paediatric early warning
system (PEWS) implementation test in five hospitals across three district health boards
(DHBs).

1.2 Background to the project

The need for the project and aim of PEWS

Published evidence about the degree or extent of failures to recognise or respond to acute
deterioration in tamariki? in hospitals in Aotearoa New Zealand or internationally is limited.
However, use of paediatric early warning tools and a systematic approach to escalation and
response to tamariki at risk of deterioration is widely recommended.®4°

The aim of the system is to reduce adverse outcomes from failures to recognise and
respond to acute physical deterioration of tamariki inpatients.

What the PEWS involves

The Health Quality & Safety Commission (the Commission) and the Paediatric Society of
New Zealand | Te Kahui Matai Arotamariki o Aotearoa agreed to develop four nationally
consistent paediatric vital signs charts (PVSCs) during 2020/21 as part of a paediatric early
warning system programme.® These four charts are a key component of a PEWS and
contain the paediatric early warning score (PEW score) with localised mandatory escalation
pathways (examples are provided in Appendix A). The system is made up of clinical, local
measurement and governance components.

Support for development of PEWS from the sector

Key stakeholders showed their support for a national PEWS at a workshop in December
2020. The draft PVSCs were developed with the PEWS working group and incorporated
feedback from the sector prior to being tested. These were based on the Starship PVSCs,
which were based on international evidence. The components of the charts are core vital
signs, additional non-scoring vital signs, PEW scoring (1,2,4, E), mandatory escalation
pathway, modifications, national tools to aid observation of pain, respiratory distress, oxygen
mode and local tools.

2 Tamariki is used as an umbrella term to include pépé, tamariki and rangatahi.

3 Australian Commission on Safety and Quality in Health Care. 2012. National Safety and Quality Health Service
Standards (September 2012). Sydney: Australian Commission on Safety and Quality in Health Care.

4 National Confidential Enquiry into Patient Outcome and Death. 2011. Are we there yet? A review of
organisational and clinical aspects of children's surgery. London: National Confidential Enquiry into Patient
Outcome and Death.

5 Royal College of Paediatrics and Child Health. 2016. A safe system for recognising and responding to children
at risk of deterioration. London: NHS Improvement.

6 Note that neonates who have not yet been discharged from hospital after being born, or who are admitted to a
neonatal bed or special care baby unit, should, if the newborn observation chart is available, have their
observations plotted on the newborn observation chart as part of the newborn early warning system.



Testing of the system

Between August 2021 and June 2022, the Commission worked with three DHBs to test the
components of the system. Testing involved looking at the sites’ current state and identifying
a consistent approach to the clinical, local measurement, education and governance
components of the system. The testing also assessed whether the package of tools and
guidance is fit for purpose in identifying deterioration in tamariki admitted to hospital and
providing appropriate levels of escalation and response. Each test site went through a
preparation period prior to implementation.

2 The national PEWS test sites

This section of the report sets out how the five test sites were selected, which services were
involved in the testing and how the testing was rolled out at each site.

2.1 Selecting the sites

The opportunity to test the national PEWS was offered to all DHBs as part of sector
feedback on the draft PVSCs. Test sites were identified through an expression of interest
and chosen to represent different populations; a rural, tertiary and secondary perspective;
and the use of electronic (not paper) PVSCs. Five hospitals across three DHBS were test
sites (see Table 1).

Table 1 The PEWS test sites

Test sites Wards DHB Hospital type Region Implementation
date
Starship General paediatric ward (25) = Auckland Tertiary Northern 22 Nov 2021

Haematology and oncology  (ADHB)
wards (27AB).

Tauranga Emergency department Bay of Plenty = Secondary Midlands 14 Feb 2022
Hospital Ward 4A (BOP) DHB
Whakatane Day stay . Rural
Hospital Children’s assessment unit
Nelson All paediatric settings, Nelson Secondary South 14 Mar 2022
Hospital including the emergency Marlborough Island

. department Health
Wairau Rural

! (NMH)

Hospital

2.2 The paediatric services and testing at each site

Starship Children’s Health, ADHB

Starship Children's Health is a major paediatric teaching and research centre in Auckland. It
provides a range of complex medical, surgical, cardiac and mental health services for
tamariki and young people throughout Aotearoa New Zealand and the South Pacific.
Services are provided in inpatient, outpatient, day stay and community settings.

Starship implemented the national PEWS with any child requiring observations in its general
paediatric ward (25) and haematology and oncology wards (27A oncology day stay and 27B



inpatient). In the emergency department and the paediatric intensive care unit, the national
PVSCs were used for tamariki transferred out to wards 25 and 27AB. Prior to the test,
Starship used four age-related PVSCs. Their existing escalation pathway was not mandatory
but recommended. Their PEW score was added up using 1,2,4, E. Starship’s local PVSCs
were used as the basis for the draft national PVSCs. Note that Starship was the only test site
that had two different chart systems operating in their hospital (the test chart and the existing
chart).

Staffing at the Starship test site is listed below:

registered nurses (RNs)

charge nurse/clinical charge nurse
clinical nurse manager

patient at risk (PAR) nurse specialists
nurse educators

nurse unit managers

house officers and registrars

senior medical officers.

Starship implemented the national PEWS for approximately four months, starting in
November 2021. They continue to use the PVSCs in the test wards until the national
implementation. The aim is to spread the system throughout the rest of Starship later in
2022.

Tauranga and Whakatane hospitals, BOP DHB

The BOP DHB serves approximately 255,000 residents and includes the population centres
of Tauranga, Katikati, Te Puke, Whakatane, Kawerau and Opétiki. Around one-third of this
population is under 25 years of age. About one-quarter of the BOP DHB population identify
as having Maori ethnicity, and 18 iwi are located within the district.

In the BOP DHB, the PEWS was tested at Tauranga and Whakatane hospitals these
hospitals are 92 kms apart by road). Tauranga has a paediatric inpatient ward and paediatric
assessment unit and children’s day stay, and Whakatane has a paediatric inpatient unit.

Before the testing, Tauranga and Whakatane hospitals used four age-related PVSCs based
on those used by Starship. Their escalation pathway was not mandatory. These were used
in the emergency department, the paediatric ward, the acute care unit and the post
anaesthetic care unit.

In Tauranga, the system was tested in the emergency department, ward 4A (paediatric
ward), the day stay ward and the children’s assessment unit. In Whakatane, it was tested in
the emergency department and the children’s ward.

The emergency departments in both hospitals are mixed units, providing care for adult and
paediatric patients.

Testing of the system at both hospitals was due to begin in November 2021 but began
instead in February 2022 because of staffing and resource constraints. They continue to use
the system and will switch to the finalised PVSCs once released.



The staffing of the Bay of Plenty test sites is set out in Table 2:

Table 2 Bay of Plenty test site staffing

Tauranga Whakatane
RNs, charge nurse RNs, charge nurse
Resident medical officers Flow nurses
Senior house officers Resident medical officers
Senior medical officers Senior house officers — in hours

Senior medical officers

A nurse educator position shared between Tauranga and Whakatane
was vacant during the test period

Nelson Marlborough Health

Nelson Marlborough Health (NMH) provides health services in the Nelson, Tasman and
Marlborough regions, serving approximately 160,000 people.

In NMH, testing occurred at both Nelson and Wairau hospitals these two hospitals are 118
kms apart by road). Nelson paediatric unit has 14 beds. Patient age ranges from 0 to 15
years. Patient types include acute and elective admissions, surgical (day stay and short and
long stay) and medical (assessment and short and long stay).

Wairau paediatric department in Blenheim has eight beds (three neonatal and five
paediatric). Age ranges from 0 to 15 years. Patient types include acute and elective
admissions, surgical (day stay and short and long stay) and medical.

Nelson and Wairau Hospital paediatric departments are secondary-level paediatric units:
patients of high complexity are transported to tertiary services. In both hospitals, the PEWS
was tested in all locations providing care for tamariki, including the emergency departments,
which are mixed units providing care for adult and paediatric patients.

The electronic observations system

Both Nelson and Wairau paediatric wards use the electronic observations system,
Patientrack. Therefore, the decision was made to develop and test with Patientrack.
However, clinical notes are still written on paper and scanned into the electronic record.
Additionally, the emergency department, intensive care unit and post anaesthetic care unit
do not use Patientrack so do not routinely record observations in this system. A paper PVSC
was required for these areas, with the final set of observations recorded in the ward
Patientrack PVSC before the patient is transferred to the paediatric ward.

Their existing escalation pathway was not mandatory in NMH. Their system used 1, 2, 3 for
scoring vital signs, and level of consciousness contributed to the PEW score.

Testing of the system at both Nelson and Wairau hospitals was due to begin in November
2021 but began in March 2022 because of difficulties with incorporating the PVSCs into
Patientrack.

Staffing
Staffing at the test sites in NMH is set out in Table 3.
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Table 3 Nelson Marlborough Health test site staffing

Nelson

RNs, charge nurse, clinical speciality nurse

Nurse educator
Resident medical officers

Wairau

RNs, charge nurse
Nurse educator

Resident medical officer

Senior medical officers
Quality improvement team

2.3 Test site support and commitments

Table 4 lists the resources provided to support the testing and the commitments made by

test sites.

Table 4 Test site support and commitments

National PEWS programme

team support for sites
e a one-day planning

workshop. This was modified

to a six-hour online Zoom
session because of COVID-
19 restrictions.

¢ an initial site visit from
programme team members,
along with the offer of more
visits as required. These
were planned as in-person
visits but were modified to
Zoom meetings because of
COVID-19.

¢ a guidance package to
support project teams

e education on how to use the
tools and guidance (if
needed)

e recorded session on
engaging stakeholders for
teams to work through

o fortnightly Zoom meetings

¢ support by telephone, email

and text messaging as
required.

Guidance package
provided to sites

e preparation and
implementation guide

¢ project charter template

e current state assessment tool
e PVSCs with PEW score

e PVSC user guide

e escalation mapping tool to
develop a local escalation
pathway

e PowerPoint presentation for
staff education on the PVSC
and PEW score

e clinical governance
recommendations

¢ audit form for monitoring the
use of the PVSCs, and an
electronic spreadsheet for
data entry, analysis and
reporting

e post-event case review tool
to guide exploration of issues
related to the PEW score for
individual patients

¢ frequently asked questions

o fact sheets about specific
clinical aspects related to
PEWS, eg, sepsis, ISBAR.

Site commitments

¢ designate an executive
sponsor

¢ establish a project team with
a clinical lead and a project
lead

o test the tools and guidance
documents provided

e train clinicians to use the
national PVSCs, including
vital signs input and
modifications

o establish an auditing team
and train them in audit
methodology

e collect and report data,
including from a pre-test
audit

o make project staff available
for training and attendance at
initial planning workshop and
Zoom meetings throughout
the test period

e participate in evaluation
activities.

ISBAR = Introduction, Situation, Background, Assessment, Recommendation.
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3 Evaluation approach

The goals of testing the PEWS were to ensure that the national approach met the needs of
deteriorating tamariki, was fit for purpose and operated effectively in a range of settings. The
evaluation took a formative” approach to understand whether the testing met these goals.

The evaluation aimed to understand any:

e clinical utility issues with the PVSC and PEW score
e preparation and implementation issues encountered by test site project teams
e improvements required to the tools, guidance and support provided by the Commission.

It centred on the practical assessment of the PEWS implementation and impact on early
recognition and response to deteriorating tamariki. This report contains recommended
actions based on this assessment by those testing the PEWS.

The national team planned the evaluation and collected and analysed the data. An
independent contractor conducted some of the analysis and wrote the report. Earlier drafts
of this report were reviewed by the test sites and the PEWS working group. Feedback from
these groups was incorporated into this final report.

3.1 Evaluation questions

The evaluation questions set out below reflect the focus on learning and improvement.

1. Is the system fit for purpose?

a. What changes, if any, are needed before the system is scalable?

b. What changes occurred at the test sites with the introduction of the system?

c. What improvements in recognising and responding to deterioration occurred
during the testing timeframe?

2. How can we improve the national support to hospitals implementing improvements to
their systems?

a. Did the support provided meet the needs and expectations of the test sites?

b. Did we deliver the implementation package in the best way that we could and
was it usable?

c. How can we improve the package of tools and guidance?

The criteria for assessing that the national system is fit for purpose is that it supports
recognising deterioration and guiding appropriate escalation and response.

7 The purpose of a formative evaluation is to help form or shape an intervention. When used as the intervention
evolves, it can provide information about revision and modification of the work. It includes both qualitative and
quantitative data. (The Health Foundation. 2015. Evaluation: what to consider. Commonly asked questions about
how to approach evaluation of quality improvement in health care. URL:
https://www.health.org.uk/publications/evaluation-what-to-consider.)
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4 Data collection and analysis

This section of the report sets out the types of data and analysis used in the evaluation.

4.1 Qualitative data

The evaluation drew on document review, including notes collected throughout the testing
period from meetings, phone calls, interviews, focus groups and an online survey. Table 5
summarises the qualitative data used in the evaluation. All of the qualitative data was
entered into a spreadsheet to enable key word searching and analysis of the data across

topics.
Table 5 Qualitative data collection

Qualitative data types
Project charters

Current state assessments

Focus groups and interviews

Online survey of staff who could not
attend focus groups or interviews (free-
text fields)

Collated feedback during testing
Notes from meetings during the testing

Project report

Small-scale tests of the updated PVSC
for tamariki aged 0—11 months

Sites

BOP DHB
Starship

BOP DHB
NMH

Starship hospital
Tauranga hospital
Whakatane hospital
Nelson hospital
Wairau hospital

Nelson hospital

Starship wards 25 and 27AB
Starship hospital

Tauranga hospital
Whakatane hospital

Nelson hospital

Wairau hospital

NMH

Starship hospital
Whakatane hospital

4.2 Survey of test site project teams

The evaluation also draws on the responses from an online survey sent to the test site
project teams. This contained five free-text response questions and two Likert scale®

response questions.

4.3 Quantitative data

Quantitative data used in the evaluation came from:

8 A common approach to scaling responses in survey research, where respondents grade their

answer on a scale.
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¢ an analysis of the impact of shifting to national PEW scores using historical observations
from Canterbury DHB (CDHB) (this analysis is primarily relevant to DHBs that use
PVSCs that are the same as or similar to those used by CDHB)

¢ audits of the national PVSCs (see Table 6) and a summary of the NMH weekly
Patientrack reports.

Table 6 Audit data available from the implementation period

Site Audit period Records Weeks of data used
excluded in the evaluation

Starship 22 November 2021 to 14 February 2022 0 12

Tauranga Hospital 14 February to 23 May 2022 0 14

Whakatane Hospital 14 February to 6 June 2022 1 16

Nelson and Wairau Hospitals = 14 March to 31 May 2022 0 11

5 Equity considerations

The sites were encouraged to have consumer, Maori and Pacific peoples advisors as
members of their project teams. Starship had their Maori and Pacific peoples care navigators
as team members. All sites struggled with having consumers as team members because of
the COVID-19 lockdowns and restrictions. Several project team respondents to the survey
suggested that the Commission provide further education on facilitating the involvement of
Maori and Pacific people within the project team.

Overall sites considered — in general terms — that a national PEWS offers opportunities for
reducing inequity. It was suggested that, when fully implemented, the system should
promote more equitable outcomes for tamariki in hospital because their care is tailored in
response to their individual clinical need. Additionally, a consistent system would facilitate
identifying inequities.

[PEWS] will help because you are responding to a PEW number, not
dismissing certain cultures because you think that parents in that particular
culture panic. [Focus group, BOP DHB]

A national system should provide some consistency. Research in the
future using this could maybe help identify inequities. [Focus group,
Starship]

PEWS would also contribute to reducing inequities because it acknowledges whanau
concern as a priority.

This evaluation could not consider outcome measures because of the short period of time
since implementation and the limited amount of data available. Therefore, we cannot yet
draw conclusions about the contribution of PEWS to more equitable outcomes for tamariki.

Testing of the PEWS considered whether there were any geographical challenges related to
the size and staffing of the hospitals. The selection of the sites meant that two rural, two
secondary and one tertiary hospital were represented. The project teams developed
localised escalation pathways to ensure that these worked for the hospitals and incorporated
how escalation to higher levels of care would be done if needed. For the BOP DHB, the
same escalation pathway was used for their rural and secondary hospitals; however,

14



different escalation pathways were used for the NMH rural and secondary hospitals. The
PEWS worked effectively in the range of hospital settings.

Recommended actions

e Explore further how PEWS can incorporate equity considerations.

o Work through the Te Ao Maori Framework as the national implementation approach is
developed.

e Strengthen the guidance for project teams on involving consumers, Maori, and Pacific
peoples advisors within the project teams.

6 Qualitative findings

This section provides an overview of key themes and feedback relating to the overall PEWS,
PVSCs, escalation and response. It draws on the qualitative data sources listed in Table 5.

6.1 Overview of the feedback on the system

The feedback on the PVSCs and the system overall included positive and negative
comments and suggestions for changes.

Key themes were as follows.

¢ COVID-19 had a significant impact on staffing and consequently the ability of staff to
participate in education and complete preparation and implementation activities and
audits. Beyond the impact of the pandemic, staff shortages, particularly in nursing, also
affected education and the testing timeframes.

e Analysis of the current state of local PEWS helped build the case for change.

e Staff in the test sites supported having a nationally consistent approach to the system
and using the four age-banded PVSCs.

e The PVSCs are valuable in supporting clinical judgement and decision-making,
particularly for less experienced clinicians.

o Feedback suggested that reviews of tamariki were being done earlier. Views about the
impact of this on workload were mixed, but any increase was considered small.

¢ Respondents generally considered that each of the age group PVSCs recognised
deterioration accurately for that age group.

e Minor changes to the parameters and design of the PVSCs were suggested.

o There was little feedback about the ease of calculating the PEW score; however,
education around applying critical thinking to the score was needed.

e Views on the mandatory escalation pathway were mixed. Comments highlighted the
need for modifications to be used appropriately and reminders that the pathway is
mandatory.

e There are opportunities to better support use of the PEWS through easily accessible
information, eg, quick reference guides.
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¢ Integrating all the sections of the PVSC into a pre-existing electronic system was time
consuming. A business analyst and digital lead need to be involved from the beginning of
the project, with input from the vendor. Further development work is required to include
the escalation pathway onto digital platforms.

e Teams found that using the whanau/staff concern box was challenging and required an
agreed process for using it. Changes were suggested.

6.2 Impact of COVID-19 and staffing shortages generally

All sites commented on the significant impact of the COVID-19 pandemic on ward staffing
and resourcing of clinical staff to complete testing and audits. These impacts included:

¢ planned surgical admissions were half of normal rates

o staff turnover and redeployment of senior staff to meet acute needs was significant
e project support from non-clinical staff was provided virtually instead of onsite

e PVSCs not going into rooms with patients isolating with COVID-19

e reluctance to put personal protective equipment back on to complete a missing
observation

e consumers could not be invited to be project team members.

Beyond the impact of COVID-19, sites commented on staffing shortages generally,
particularly in nursing. Non-clinical staff, including nurse educator support, was lacking in
some sites, and clinicians had to do the work to implement the system. There were notable
benefits in having dedicated hours allocated to senior staff to complete quality improvement
assessments and planning and education on the PVCS before and during testing. For
example, in the two NMH sites, around 95 percent of staff in paediatric wards received
direct-contact education and support around the use of the PVSCs and escalation process
changes in the preparation period.

The sites were encouraged to have consumer, Maori and Pacific peoples advisors as
members of their project teams. Starship had their Maori and Pacific peoples care navigators
as team members. All sites struggled with having consumers as team members because of
the COVID-19 lockdowns and restrictions.

6.3 Feedback on the pre-test local PEWS

Before implementing the national PEWS, comments from the project teams suggested their
local PEWS were working well. However, the data provided in the sites’ current state
analysis identified room for improvement. For example, in NMH’s audit of inpatients in the
paediatric wards of Nelson and Wairau Hospitals in October 2021, 68 percent of the 180
observations were incomplete sets — blood pressure was the missing parameter in all these
cases. The current state analysis carried out by the test sites helped build the case for
change. During the testing of the national system, project staff reflected on this situation:

Audits of charts show that we are not as good as we thought we were,
especially not good at blood pressures.

6.4 The PVSCs

Overall, sites considered that the PVSCs positively changed nursing practice. Feedback
suggested that review of tamariki and interventions were taking place earlier, and reporting
in clinical progress notes relating to the system improved. The audit of PVSCs, with results
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emailed to nurses, also contributed to improved practice. Sites supported using the new
PVSCs nationally, with minor alterations and increased education and guidance.

No concerns were expressed regarding having one chart for tamariki aged 0—11 months,
unlike the previous two PVSCs (0-3 and 4—11 months) that had been used in NMH. One site
suggested the ‘“12+ years’ age on the PVSC may need to be clearly defined as 12-16 years.
Some uncertainty was also reported around when to use the newborn observation chart and
newborn early warning score as against the PVSC for tamariki aged 0—11 months:

This could be unclear for areas with special care baby units rather than
neonatal intensive care units.

In relation to the design of the PVSCs generally, people liked having the numbers in the
middle of the chart, found the colours were easier to see than on previous PVSCs and liked
having the terminology and symbols match the adult vital signs charts. However, space was
limited, and some concern was expressed about not documenting the actual value of the
vital signs parameter on the PVSCs. Also, the triple folding necessary to fit the PVSCs into
folders made it bulky and obscured some information. Feedback on specific signs and
parameters on the chart, including design aspects, is discussed below, with recommended
actions.

Recommended action

¢ Add clarification to the user guide and frequently asked questions about when to use the
newborn observation chart and newborn early warning score.

The partial observation symbol

On the PVSCs, an asterisk (*) indicates a partial observation. This is intended to be used
either when there is intent to take a partial observation (e.g., blood pressure needs to be
checked every hour, but not all vital signs) or when the observations are incomplete because
they cannot be taken (eg, a child is extremely upset).

Feedback on the use of the asterisk as the partial observation symbol was mixed. Some said
they used it regularly and that marking partial PEW scores improved over time. Others said
they were unaware of it or wanted guidance on how to use it.

On previous local PVSCs, sites had used a plus symbol (+) to denote a score based on a
partial set of observations. Some sites continued to do this during the testing of the national
PVSCs, whereas others used the asterisk. In discussion about retaining the asterisk,
concern was expressed that it had an intrinsic meaning, usually to indicate additional
information in a footnote, which did not apply to the PVSCs. However, a plus sign was
appropriate because ‘it's a score with a plus’, that is, the measured score, and a plus letting
you know that it’s a partial and could be higher’.

In the electronic system, integrating an asterisk to indicate partial observation caused some
difficulty as there is a distinct difference between how the system displayed ‘partial’ sets and
sets where a ‘full set’ had been instigated but one or more parameters were omitted. It was
suggested that a partial observation could instead be a different colour in electronic systems.
In NMH, the quality lead designed a guide to explain the difference between a partial PEW
score and a full set with omissions in Patientrack.

In addition, auditing the frequency of partial completion was noted as an opportunity for
quality improvement.

17



Recommended actions

¢ Change the partial observation symbol from an asterisk (*) to a plus symbol (+).

e Explain how to use partial observation symbol through a QR code on the back of the
chart and in a printed quick reference guide.

e Establish the partial observation process on the paper PVSC and then address the
electronic version.

Respiratory rate

Comments on the respiratory rate parameter centred on two concerns. First, in the PVSC for
tamariki aged 0—11 months, the upper range (=70) was not high enough to allow a visual
trend to be seen. Second, it was noted that respiratory patients can have a high PEW score,
which ‘might worry junior nurses more than an experienced nurse’. There were no comments
about the respiratory distress parameter.

Changes to the upper range of the respiratory rate and moving to increments of 10 breaths
on the PVSC for tamariki aged 0—11 months were undertaken in June. Subsequent tests of
these changes found that they were fit for purpose. Staff involved did not feel it would affect
their use of the other PVSCs (which have increments of five breaths for respiratory rate).
Please note that these were desk reviews and were not tested on the wards.

Recommended action

o Make the upper range of the respiratory rate parameter 290 for the PVSC for tamariki
aged 0—11 months. This requires a change in increment from 5 to 10 breaths per minute
for each horizontal line on the chart.

Oxygen

Feedback suggested that more education was needed on how to record varying forms of
oxygen therapy.

For example, one site noted there was no variable positive airway pressure respiratory
support mode table on the PVSCs, and no ‘pressure’ area next to ‘high flow’. Another
commented that ‘blow by oxygen can automatically score the patient a 4'.

Also, the boxes below ‘Room air’ do not add to the PEW score but are for documenting
mode and high flow. This could be clarified on the chart (see Figure 1).

Figure 1 The oxygen parameter in the PVSCs

>4Lor > 35% 4
Oxygen <4l or <35% 2
(L/min or Fi0,%) Room air X
write value _Mode 0
High flow
Recommended actions

e Apply the score of ‘0’ to the ‘Room air’ line only.
¢ Change ‘high flow’ to ‘high flow rate’.

¢ Explain the ‘Room air’, ‘Mode’ and ‘High flow’ lines through a QR code on the back of the
chart and in a printed quick reference guide. Provide detailed examples in the user
guide.
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Oxygen saturation

There were a few comments on the changes to oxygen saturation scoring. In previous local
PVSCs, scoring started at 92 percent; on national PVSCs, scoring starts at 91 percent. One
ward nurse considered it was ‘not good’ to have a PEW score (of 1) with 91-94 percent
oxygen saturation, as ‘it exaggerates the PEW score, which sometimes forces a review,
which is often unnecessary’. However, the national team note that the oxygen saturation
curve is steeper over 91-94 percent than over 95-100 percent. PEWS is a recognition and
response system to prompt the nurse to make an escalation for response. If oxygen
saturation only triggered at 92 percent, the start of that deterioration could be missed.

Recommended action

¢ No changes to oxygen saturation scoring.

Heart rate

Comments on the heart rate parameter centred on patients with an eating disorder having
low heart rates that did not represent a medical emergency. This situation was commonly
given as an example of the need for modifications of the parameter.

Recommended action

¢ Provide guidance about the use of the modifications section in the user guide, through a
QR code on the back of the chart and in a printed quick reference guide.

Capillary refill

Most of the feedback on the capillary refill parameter focused on it being in a new place
compared with previous PVSCs. Because of this, it was sometimes missed. However,
completion of this parameter improved over the duration of testing.

Another point made was that ‘checking central capillary refill means we may miss peripheral
shut down when [a patient is] febrile’. Information about the rationale for using central rather
than peripheral capillary refill is included in the current user guide.

Recommended actions

e No changes to capillary refill scoring.

¢ Emphasise the importance of staff having access to the user guide.

Blood pressure

Blood pressure was commented on as the parameter most often not being completed (and
this was supported by the audit data). However, this was identified early in current state
analysis and in the testing as ‘an opportunity for quality improvement’, and it improved over
the course of the testing (‘way more [blood pressures] and if not, giving reasons why not
taken’).

There were concerns from one site around not being able to plot low diastolic blood pressure
for tamariki aged 0—11 months. It was felt that being able to get a visual representation of the
trend in blood pressure was important.

Changes to the lower range of the plottable blood pressure were made to the PVSC for
tamariki aged 0—11 months in June. Subsequent tests of this change found that they were fit
for purpose. Please note that these were desk reviews and not tested on the wards.
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Recommended actions

¢ Expand the lower range of plottable blood pressure to <19 on the PVSC for tamariki
aged 0—11 months.

¢ Reinforce the importance of blood pressure completion in the education package with
references to evidence.

Whanau/staff concern

On the PVSCs, marking the whanau/staff concern box with an X indicates that whanau or
staff have concerns about tamariki becoming more unwell. This box is intended to give
agency to whanau, who know their tamariki best. Any concerns are then detailed in the
clinical record.

Sites gave mixed feedback on the whanau/staff concern box. Several people found it a good
addition as it ‘identifies to others more concerns... than just the vitals’ and improves
conversations around whanau concern. One person noted that, while the box was
‘excellent’, it required the nurse ‘to verbalise the concern to the team and also relies on the
ability of the RN to advocate for the patient/family/whanau’.

Generally, the feedback showed that people were unclear about how to use the whanau/staff
concern box. The box did not differentiate between whanau and staff concern. It was
suggested that this issue could be addressed by using a W or an S on the PVSC instead of
an X. However, staff can record their concerns and response in the patient notes directly, so
this box could be used solely for whanau concern. Audits at one site suggested that this is
how the box was being used (ie, staff concern had been mentioned in the progress notes,
and escalation indicated concern, but staff concern was not marked in the box).

Some respondents were unsure about whether the box was a prompt to ask whanau or a
space to record that whanau raised concerns. Also, the relationship between the whanau
concern box and Korero mai® was unclear.

Further, it was not clear whether marking the box with an X meant whanau weren’t present,
were present but hadn’t been asked, or whether they had been asked but no concern was
expressed. It was widely suggested that a tick instead of an X could be used to indicate
whanau had expressed concerns about their tamariki becoming more unwell.

Recommended actions
¢ Remove ‘staff’, ie, make this a place for whanau concerns.

e Use Y for concern, N for no concern and A if whanau were not present or not asked.

e Explain how to use the whanau concern box (and how it relates to Korero mai) in the
user guide, through a QR code on the back of the chart and in a printed quick reference
guide.

Level of consciousness

On the PVSCs, an ‘unresponsive’ level of consciousness is a blue alert (shown in Figure 2).
However, one site wanted varying levels to trigger actions or escalation.

9 Korero mai (Talk to Me) is a process co-designed to enable patients and their whanau get the help they need if
they feel concerned about a change in a patient’s condition. This has been co-designed and implemented in a
few hospitals. For more information, go to this website.
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https://www.hqsc.govt.nz/our-work/improved-service-delivery/patient-deterioration/workstreams/patient-family-and-whanau-escalation/

Need to respond to decreased level of consciousness at not responding to
pain or decreasing, not just unconscious. [Focus groups, Tauranga]

Figure 2 The level of consciousness parameter in the PVSC

Level Of Alart
= Voice
Consciousness Pain
mark LOC with X Unresponsive 177
Recommended action

¢ Add a level of consciousness case example to the education package, related to the
‘always escalate if concerned’ message.

Temperature

On the PVSCs, the temperature is marked with an X, with the actual value (to one decimal
point) written in for values outside the plottable range (see Figure 3).

Figure 3 The temperature parameter in the PVSC 0—-11 months

Temperature 2 40
(°C) 39s

38s

write value if off scale 36s

Feedback from the sites on the temperature parameter centred on the legibility of the
temperature box and whether the temperature range provided was fit for purpose.

Several doctors reported it was difficult to review the temperature as the area was small and
hard to read. Having the PVSC marked with an X with the actual value written above or
below the X ‘could give a skewed appearance of temperature spikes’. Some respondents
thought it was important to have the exact temperature recorded at all times and not just
when outside the plottable area of the chart, but it would be more legible ‘if there was
consistent practice of writing above the mark’.

The dotted blue line at the midpoint of the 37°s was considered too faint and should be
made more obvious. Although one person was ‘not sure that indication of normal
temperature [is appropriate for] the tiny wee babies’. It was also noted that a previous PVSC
had a solid red line at 38°C, ‘which makes it easier to see if the child is febrile’.

The appropriateness of the temperature parameters was also commented on. Having the
range start at 36°C was felt to be ‘not low enough’. This was noted for adolescents with
eating disorders. Several respondents considered the range should start at 35°C. Overall,
though, it was considered 35.5°C compared with 36°C had little clinical benefit as <36°C is
low.

Feedback from paediatric oncologists during initial chart development suggested that being
able to plot temperature up to 241° was helpful in their patient group, which is why the chart
extends to that temperature. This was not initially possible on the PVSC for tamariki aged 0—
11 months because of space limitations, which was addressed when changes were made to
respiratory rate charting.

On the electronic chart, the temperature was not a mandatory parameter. This led to
temperature observations being missed.
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Recommended actions

o Ensure all PVSCs have a green temperature line at 37°C and have a row for recording
temperatures in the 35s.

¢ Provide clarification in the user guide about marking temperature as accurately as
possible, with particular attention to temperatures under 36°C.

Pain score and other ideas for non-scoring vital signs

Views on the location of the pain score were mixed, with most considering it good (‘pain
score location good to prompt the pain assessment’). One person suggested it should be
coupled with the Face, Legs, Activity, Cry, Consolability behavioural pain assessment scale.
It was also noted that it ‘would be good to have a space elsewhere to document pain score
when not doing observations’.

Lack of a blood sugar and a weight parameter was noted by several respondents. Although
these are not established vital signs, they could be local tools. Similarly, the suggested
pictorial Baxter Retching Faces (BARF) scale could be a local tool.

Recommended action

¢ No changes to the recording of pain score.

6.5 PEW score

Across sites, respondents generally considered that each of the age group PVSCs
recognised deterioration accurately. There was little feedback about the ease of calculating
the PEW score: one site noted that audits showed that staff were not always clear about
where the change in score occurred for any given parameter.

Overall, the feedback emphasised the need for education and critical thinking about the
score. For example, it was possible that a patient with a high score may not require repeated
reviews once a response from a clinician included a plan for triggers for further escalation. It
was also possible that a patient required escalation despite a low PEW score; for example,
someone with sepsis could have a low score. Education should also address critical thinking
when there was a sudden or marked change in the PEW score. This is discussed further in
section 6.7 on page 23.

Recommended action

e Any implementation should include initial and ongoing education about the utility and
limitations of a PEW score, critical thinking and the role of the score as part of a system.

6.6 The modifications section

The modifications section on the front of the chart allows for the PEW score to be changed
to prevent inappropriate escalation. This is designed for specific parameters, not the total
score. That is, it allows adaptation for the ‘normally abnormal’. Each hospital had to decide
which clinical roles were able to make modifications and ensure that these staff were aware
of what was required. Modifications should be used sparingly.

On the electronic PVSCs, the hospitals’ local policy requires a registrar or senior medical
officer to physically make a modification rather than approving one over the phone.

Across the test sites, there was feedback that more guidance for doctors and nurses was
needed to use the modifications box (eg, when it is appropriate and who is authorised to do
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it). One person suggested a flow chart relating to making modifications might be useful.
Another noted that it was difficult to identify the amended observations after the modification
had been made.

The low heart rate for patients with eating disorders was given as an example of when a
modification should be made.

The heart rate for our patients with an eating disorder has been a problem
as it triggers an emergency call. Nurses not wanting to do this as they
know the patient is fine and low heart rate is normal for them. We did use
the modification box sometimes. [Resident medical officers] needed
prompting to chart the modification. [Focus group, Starship]

In other feedback, sites reported that the PAR team was also notified of patients with
modifications to their PVSC and that, irrespective of any modification, staff still need to
escalate any concerns.

Recommended actions

¢ Provide guidance about the use of the modifications box in the user guide, through a QR
code on the back of the chart and in a printed quick reference guide.

e Local education for both nursing and medical staff should include how to use
modifications.

6.7 The mandatory escalation pathway section

The PVSCs show a mandatory tiered escalation pathway setting out the actions for
increasing PEW scores. The actions are developed locally using the escalation mapping tool
to reflect the staff and resources available. Note that this represented a change in clinical
practice for sites without an existing mandatory escalation pathway.

During the testing, the escalation pathways for Starship and NMH hospitals were adapted to
reflect these sites’ learning on how the pathways were being used. For example, one site
had changed the response for PEW score 1 to 3. Initially, the mandatory escalation pathway
instructed staff to ‘Discuss patient status with nurse in charge’. This resulted in too many
‘unnecessary calls’ and was amended to ‘Consider discussing with senior RN on shift’.

The escalation pathway was not visible on the Patientrack digital platform.'® Instead,
laminated PVSCs and the escalation pathway were displayed around the ward and on the
back of all laptops so staff could easily see the actions according to the score. The aim is to
have the escalation pathway visible on the electronic PVSCs.

Sites expressed mixed views on the mandatory escalation pathway. Some respondents
were in favour because of the contribution to safety: the mandatory pathway ‘removes the
barrier of deciding whether or not to report to a doctor’.

Mandatory escalation keeps our ‘stably unstable’ patients safe — often kids
with consistently high [PEW score] are taken off PAR as they “have
nothing to add/change” — unsafe! [Feedback from Ward 27AB, Starship]

However, there were also concerns that the mandatory escalation pathway would:

0 Connection with Smartpage (not available at the time of testing PEWS) would provide automatic escalation to
the correct team.
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e diminish critical thinking and nursing judgement

e create an unfeasible workload (‘overnight there aren’t enough doctors — they’ll basically
stop listening’)

e result in discussions not being documented.

We are called and told by staff — ‘We have to tell you the [PEW score] is
>4 but we aren’t worried.’ The staff explain why, eg, fever and tachy, and
they have given pain relief and they don’t need a review right now, so then
nothing gets documented. [Feedback from Ward 25, Starship]

It was noted that a patient could still score four or above from ‘simple things’, for example, ‘2
for being on oxygen and a little bit brady when sleeping’. However, the pathway did not
account for nursing assessment and intervention.

A [PEW score] of 4 requires medical review, but within a few minutes of
nurse’s intervention, ie, position change, [PEW score] = 2 and can be
monitored without the need for medical review. [Feedback from Ward
27AB, Starship]

One person suggested that this meant staff would wait to take observations.

You are more likely to wait until you get an observation number in normal
range or to ensure your PEW score is less than 3 if your clinical judgment
explains the increase, eg, temperature 39.6°C with increased heart rate,
respiratory rate and increased blood pressure and you don’t believe they
need a medical review as they are due Panadol — But this makes an
inaccurate [PVSC]. [Feedback from Ward 27AB, Starship]

Additionally, several people considered the mandatory code blue for any vital sign in the blue
zone was ‘not always necessary’, particularly for a low heart rate.

Having eating disorder patients on their first few nights, their heart rate is
30-50 s, normally while asleep, and a code blue isn’t necessary.
[Feedback from Ward 25, Starship]

Audits also identified a reluctance to place mandatory code blue calls in relation to
bradycardia in a patient with an eating disorder. This highlighted the need for modifications
to be used appropriately and reminders that the pathway is mandatory.

Recommended action

¢ No changes to the mandatory escalation pathway section on the PVSC.

e Strengthen guidance about ensuring a wide range of staff are involved in escalation
mapping and do small tests of the escalation pathway before using it.

Response to escalation

Feedback from the sites suggested that the mandatory escalation pathway, although
generally similar to the previous local PVSCs, was resulting in slightly more calls for review.
This tended to mean ‘a few patients requiring rapid responses that didn’t really need them’.
Although there was some concern from ward nurses that escalation may happen
unnecessarily (‘I'm not ringing a house surgeon every hour’), this was not reflected in
feedback from medical officers or paediatricians.
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Feedback about the impact of the escalation pathway on workload from ‘no change’ to
‘increased’ was mixed. It was also mixed about changes to how people worked. Although it
‘made it slightly more complicated with the light increase in escalations’, it also ‘makes it
clearer in terms of the observations needed’. It was noted that, although patients might have
a score requiring one-to-one nursing care, that didn’t mean this would happen because of
staffing shortages.

There was some concern about how well the escalation pathway was being tested given the
low numbers of escalated patients during the (non-winter) test period. The extent to which
the national PEWS would result in more calls for review is explored in the analysis of CDHB
PVSCs on page 33 of this report.

PVSC audits and clinical notes reviews showed there were occasions when it was unclear
whether the appropriate escalation had occurred and been responded to. These instances
were followed up directly with the teams involved to ensure the mandatory escalation
pathway was being followed.

Overall, discussion of the response to escalation emphasised that using the modifications
box and having a plan to follow are important aspects of the PEWS.

Recommended actions

e Add clarification to the user guide about the importance of developing and documenting
a management plan, which may include expectations about ongoing monitoring, in
response to an escalation pathway being triggered.

¢ Emphasise the importance of locally suitable escalation pathway actions to project
teams.

6.8 The back of the PVSCs

The back of the PVSCs is used for national and local tools. In the preparation for testing, all
sites were asked to identify the local tools that were important for them. These were then
included in the test of the system. On the electronic PVSCs, laminated copies of the
assessment tools were placed in notes folders to promote continuity of tool use. During the
testing, some sites made changes to tools that were not used.

Feedback from sites about the back of the chart was minimal. In general, having the tools in
one place was considered useful (‘a consistent reference point’) but also ‘a lot of
information... somewhat overwhelming when information needs to be accessed quickly’.
One site suggested swapping the position of the local and national tools on the back of the
PVSCs to make local tools more visible (because of the ‘Z’ fold of the charts).

Intervention documentation

The interventions box appears on the back of the paper PVSCs as part of local tools for
three of the sites. These sites had used an intervention box on the front of the PVSCs they
used before testing. This meant a change in practice for the nurses at these sites. Feedback
from these sites was focused on the lack of space to link the intervention recorded in the box
on the back of the chart with the appropriate sign on the front of the chart.

It was suggested that the front of the PVSCs could include an intervention row at the bottom
(as in the previously used local PVSCs) or a column for interventions ‘to document which
intervention the [PEW score relates] to’.
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Recommended actions

o Swap sides for national and local tools on the back of the PVSCs and increase the size
of the headings.

¢ No changes to the front of the chart required for interventions, noting that a hospital can
develop an alternative method for documenting interventions that meets their needs, for
example, clinical record.

6.9 Lessons from implementation

Overview

Strong feedback from all sites noted that preparation and implementation required a
significant time commitment. Much of the work was done by team members, particularly
nurses, in their own time. Sites were positive about the support from the Commission;
however, all sites discussed underestimating what was involved. The impact of COVID-19
made the project considerably more difficult. Having quality improvement staff and a nurse
educator greatly supported education and training.

Leadership and governance

Each of the sites had a clinical lead (medical) and clinical lead (nursing) as part of the project
team. Feedback from the sites about the impact of leadership and governance during the
testing was minimal. Two sites described how the PEWS has been included in wider clinical
governance arrangements. At Starship, the system has been made a standing item on the
agenda of the child health patient deterioration committee and is discussed in a wider patient
deterioration committee. Similarly, the Starship PAR team has a weekly adverse event
report, and these events can be escalated to the safety committee.

At NMH, the PEWS is part of a patient deterioration feedback loop. Immediately after a
deterioration event, the duty nurse manager (or appropriate clinician) provides online post-
event audit information to the clinical nurse managers and heads of departments for review
and follow-up. Issues are monitored for themes across the system. Themes, patterns and
items of concern are escalated to the Patient Deterioration & Resuscitation Committee or to
the Clinical Governance Patient Safety Group according to the level of input required. NMH
has a clinical governance strategy in place. As part of this strategy, clinicians are supported
to make incremental improvements in their immediate clinical area without ‘breaking’ other
parts of the system. The paediatric clinicians have a solid understanding of quality
improvement principles and the need for data and measures to support change.

Recommended actions

e Strengthen guidance about the role clinical leads have with the project, especially on
engaging with medical and nursing colleagues and role modelling.

e Strengthen guidance about the role of clinical governance for supporting the project and
then having oversight for ongoing sustainability and continuous improvement of the
system.

Education

Before testing, sites developed tailored communication and education packages to support
the project, such as promotional intranet announcements and information sessions. One-
to-one education was provided for paediatric ward nurses, and nurses and medical officers
were guided through the PVSCs.
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The impact of COVID-19 (on staff sickness, isolation requirements and the physical
relocation of clinical services) made it challenging to educate wider teams, such as those in
emergency departments and post anaesthetic care units. Having a local PEWS champion
was important, but staff resources were needed to meet clinical need, which reduced the
amount of education delivered. Having quality improvement staff and a nurse educator
greatly supported education programmes.

Received a PowerPoint, but formal education of PEWS didn’t really
happen; some confusion on who was to deliver it. Would think a 2- to 3-
week focus with all 120 nurses/medical staff receiving education would
work. [Focus group, Tauranga Hospital]

It was noted that different groups need different education packages, for example, ‘doctors
needing more emphasis on how to complete modifications and the escalation pathway’. A
certain amount of one-on-one teaching was essential, for example, with new staff or to
address particular points of misunderstanding. Education needs to be ‘short and sweet’ and
practical.

Feedback from sites stated that it was important to explicitly include doctors, as there were
not ‘robust lines of education for doctors around PEWS’. One site suggested that this
education could be attached to meetings that doctors have to attend anyway, that is, within
an organised existing structure. Discussion should be encouraged, particularly if people feel
they will be or were called inappropriately.

The next step from our perspective is [that] education should go beyond
just [the PEWS]. Reminding people how they communicate, ISBAR format,
especially in the middle of the night. [Interview, Wairau Hospital]

As the testing proceeded, sites customised materials to suit staff needs and focused on gaps
identified from feedback and audit, for example, making a poster about capillary refill,
reiterating why taking blood pressure was important and giving reminders about whanau
concern.

Specific aspects of the system that could be better supported with more guidance have been
noted earlier in the report. Suggestions for improving the education and training generally
included:

¢ having a quick reference guide for the parameters, eg, covering making modifications,
how to chart high flow, how to use staff/whanau concern and explaining which chart to
use for older adolescents

e online education with videos
e having a QR code on the PVSCs that links to guidance and examples

e education (across resources) about critical thinking when there is a sudden or marked
change in the PEW score total.

Recommended actions

e Update the user guide.

¢ Develop a quick reference guide and access to supporting material at the point of care.
e Put a QR code on the back of the PVSCs linked to guidance materials.

o Provide case studies about use of the PVSCs, especially for aspects that aren’t totally
understood (such as partial observations).
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e Develop a package for MOH LearnOnline and local learning management systems.

Preparation and change management

Overall, sites emphasised the need for ‘a lot of human resource’ to make the system change
work. Project leads commented on the inadequate resource committed to the testing project
and consequent pressure on them, a situation exacerbated by COVID-19 and general staff
shortages.

One nurse consultant remarked that the project was not just ‘changing out a few charts’ but
changing the whole system. Extensive one-on-one teaching was required to drive the
change and embed it.

There is never much resource committed to these projects. | was allocated
12 hours a week, but | really did 30 hours per week. [Focus group,
Starship]

At Starship, staff wanted to maintain audits and keep up the momentum of the project as
they felt change was not embedded after the three-month trial; however, the hours allocated
for the project lead had ended.

NMH reported that no-one anticipated the time commitment required (for all involved) to
implement the PEWS electronically on Patientrack. Having a new clinical digital lead
involved in the project and no previous business analyst or information technology (IT) input
added to the challenge. NMH recommend involving IT or a business analyst from the start of
such a project.

Recommended actions

e From the beginning of the project, be explicit about the expectations of resourcing from
sites, including funded resource for a project lead and quality lead within working hours.

¢ Build in more time for the suggested preparation period and consider how the national
team can further support project teams during this period.

Feedback and opportunities to learn

During the testing, sites successfully collected feedback from staff in a number of ways,
including feedback boards or boxes, the whiteboard function on Teams and questionnaires.
One site noted that getting feedback from nurses from a feedback board did not work but
that giving nurses individual questions on a sheet of paper did. There was some sharing of
feedback and relationship building between sites. For example, the Whakatane project lead
shared their medical staff feedback around the escalation pathway with the Tauranga project
lead, and people from both sites reflected on how ‘valuable it was to meet in person’.

The audit tools and process

Audits were considered a useful tool for feedback and learning. Sites found the audit tool
and instructions to be largely straightforward and suggested some improvements, such as
making sure the logic in the templates matches the audit form and that the functionality of
the dashboard is understood from the project outset.

All sites found auditing time consuming. In NMH, the electronic system allowed staff to
submit an audit on their phone ‘when they could snatch a few minutes between jobs’. There
were mixed views on having multiple auditors involved at a site. Having a sole auditor
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provided consistency in analysis and feedback, but having several people involved improved
the ability to audit at different times and spread the workload.

Feedback from results was shared by auditors in various ways: doing a poster for the wards,
giving verbal feedback to individuals or to groups at handover times and sending emails if
there was a consistent issue. In the BOP, both Tauranga and Whakatane were auditing
PVSCs from their emergency departments and using the data to support discussions with
the emergency departments about the importance of the PEWS. One project lead noted the
importance of giving feedback after auditing the PVSCs, but that ‘there was no time to do
this’.

Need about 2 hours a week for auditing and not when on shift. Need [to
be] quiet and uninterrupted. [Focus group, Whakatane Hospital]

It would be useful for the Commission to further support project teams with ways to use and
share the learning from the audits, particularly with doctors.

The audit form, while long, did capture everything needed, and none of the sites suggested
removing any part of it. There was some discussion about whether ‘patient marked as
unresponsive in level of consciousness’ could instead be picked up in escalation and
response. One site suggested that ethnicity categories could be more detailed (ie, not just at
level 1). The comment section on the form was helpful in developing feedback for ward staff.

Project support from the Commission

The project support from the Commission included tools, information and guidance (the
support is listed in Table 4 on page 11). Across the sites, people were positive about the
support from the Commission. The level of communication was good, fortnightly Zoom
catch-ups were appreciated and support was available if needed (and responses were very
prompt). The current state analysis and audit tools were considered useful.

That current state analysis tool was really good. Found it helpful. You look
and see some good stuff that you are doing but that there are opportunities
too. It forces you to analyse. [Focus group, Starship]

As so much of the communication and support is delivered online, Commission staff could
have a process to check that sites have received information as DHB IT systems can
quarantine emails and attachments.

Additional support suggested by the test sites related to education and training resources (as
discussed in the education section above).

Other

Having the five sites launch their testing at different times meant the Commission worked
with sites separately more than was envisaged. For example, they did not have all-site Zoom
meetings because the work was at different stages. Also, Starship completed the test period
but then faced an interim period during which wards used different chart systems until the
national implementation.
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7 Findings from the survey of test site project teams

An online survey was sent to the test site project teams. The survey questions (five free-text
responses and two Likert scale responses) focused on what worked well and opportunities

for improvement. The overall response rate was 49% (see Table 7).

Table 7 Number of responses to survey of project teams

Sites Project team members (n) Responses received (n)
Starship 11 3
Tauranga and Whakatane hospitals 16 9
Nelson and Wairau hospitals 14 8
Total 41 20

The roles of the 20 respondents are shown in Table 8.

Table 8 Roles of the survey respondents

Role Number
Team member 9
Project lead/manager

Clinical lead

Clinical nurse manager
Sponsor

Auditing/testing team member

= A A AN,

Business analyst
Total 20

Quality improvement knowledge

As shown in Table 9, almost all respondents (16/20) considered that being involved in the

project had increased their knowledge of at least one element of quality improvement
science.

Table 9 Knowledge of quality improvement science that increased during the PEWS test

Elements of quality improvement science

Importance of clinical leadership and governance to support testing and implementing
improvements

Defining roles and responsibilities of the project team
Using measurement to support testing and implementation, eg, audits
Importance of educating staff as part of testing and implementing interventions

Having different data sources to understand the current state/system, eg, audits, experiences,
complaints and compliments, adverse events, process mapping, etc

Considering how the improvements will be sustained beyond the project
Understanding consumer and staff experiences of the current state/system
Testing change ideas/interventions, eg, desk reviews of escalation pathways

Identifying process, outcome and balance measures to know whether a change is an
improvement
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Elements of quality improvement science
Engaging with key stakeholders throughout the project
Forming a project team

Identifying change ideas to test and implement
Developing change ideas into interventions
Developing an aim statement to guide the project
Implementing interventions

Getting a shared theory of change to guide the project; this can be described in a driver
diagram

Using a project charter/plan to guide the project

Involving consumers in the project team

Involving Maori and Pacific peoples within the project team

Using small tests of change (plan-do-study-act cycles) to test interventions
None of the above

Other

Several respondents suggested elements of quality improvement that they felt the

Commission could provide more education on:

¢ the auditing process (‘none of us were very familiar with spreadsheets’)

o facilitating the involvement of Maori and Pacific peoples within the project team

e knowing who to expect to be key stakeholders and how to access clinical governance

groups.

One respondent commented that the project was ‘much more work than anticipated’.

Likelihood that the national PEWS will lead to improvement in the care of

deteriorating tamariki

Number

12
11
11
11
10
10

9

W w o oo ©

Twelve respondents in their hospital considered that the national PEWS is likely to lead to an

improvement in the care of deteriorating tamariki (see Figure 4). Notably, more thought it
‘highly likely’ that the system would lead to an improvement in hospitals across Aotearoa

New Zealand (11 respondents) rather than in their own hospital (5 respondents).
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Figure 4 Likelihood that the national PEWS will lead to an improvement in the care of deteriorating
tamariki
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Highlights and challenges

Most respondents (18/20) commented on a highlight of being involved in the testing of the
national PEWS. These highlights were:

e being part of a project team (including the national team) where all were working to
improve care (‘working with [the Commission] to develop the PVSC, working as a team
to effect change in practice’) (ten respondents)

e being involved in improving practice (‘seeing immediate positive effects and utility’) (four
respondents)

¢ learning and teaching (‘watching the staff on our PEWS team grow and develop other
skills...’) (three respondents)

o the pre-test current state analysis (‘a really comprehensive review and helpful to stop,
understand and reflect on where we were at’) (one respondent).

Most respondents (18/20) also commented on challenges, which centred on:

e resourcing, including the impact of COVID-19 (‘lack of time to go to meetings, read new
information and keep up to date with changing plans ‘) (11 respondents)

¢ needing project management, business analysis and IT support (‘IT team didn't appear
to be apprised of the project or the resource needed for it’) (three respondents)

e changing established practice (‘changing the mindset of the staff who were used to the
old PEWS charts and escalation pathways to adapt to and use the new pathway’) (six
respondents)

e engaging stakeholders (‘complete disengagement from medical staff’) (three
respondents).

One respondent commented on the need for a more flexible process:
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The new PEWS is barely different from our previous version, and the
process could have flexed a bit more to recognise this — scheduling 8-hour
meeting days for clinicians suggests a lack of awareness of how our jobs
are structured!

Nine respondents made other comments about the experience of working on the project.
These reflected:

¢ enjoyment of the project and appreciation for Commission support (five respondents)
o the difficulty of involving other stakeholders within the hospital (one respondent)

¢ the occasional difficulty of reaching consensus (one respondent)

o the added complexity to the project of using electronic charts (one respondent)

¢ the challenges and rewards of auditing (one respondent)

e suggestions for project improvement (two respondents):

I think that, had | realized how difficult it was going to be to get ED and
acute care on board, | would have started the education earlier.

At the beginning of next project or implementation, ensure a RACI"" is
done to determine who should be involved and to what extent — would
have saved a lot of frustration and stress in this implementation if the
proper resources had been on the project from the start.

8 Quantitative findings

8.1 Comparison with CDHB PEW score

To analyse the extent to which the national PEW score would trigger a review compared with
a local PEW score, we looked at CDHB’s historical PEW score data (from approximately
80,000 unique patients) and evaluated the scoring of the CDHB data compared with the
national scoring. This analysis is primarily relevant to locations that currently use the same
or similar PVSCs to those at the CDHB. It provided some information about the expected
effect of integrating the 0- to 3-month chart for tamariki aged 0—3 months into that for those
aged 0—11 months.

The Table 14 in Appendix B shows, for each age-banded PVSC, the change in escalation
band between the current CDHB and the national PVSCs. Highlighted values show the
proportion of patients who stay in the same escalation band, and most patients stay in the
same escalation band. Of those who moved, this was usually up one escalation band. Only
small numbers of patients moved up more than one band or down a band in national
PVSCs. The effect of amalgamating the 0- to 3-month and the 4- to 11-month PVSCs seems
limited.

Almost all of the patients in the PEW score 8+ band on the CDHB PVSCs scored the same
in the national PVSCs. However, overall, only 56 percent of the patients in the blue zone in

" RACI stands for Responsible, Accountable, Consulted, and Informed. A RACI is a responsibility assignment
chart.
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the CDHB PVSCs were also in the blue zone in national PVSCs, with the remaining 44
percent in a lower escalation band.

Overall, this comparison suggests that, although patients will score more highly on the
national PVSCs, this is unlikely to trigger more PEW score 8+ or emergency (blue zone)
responses, and the absolute number of affected patients will be low.

8.2 Audit and measurement

This section of the report presents an overview of results from sites; more detailed findings
are presented in the appendices. Overall, the audit data suggests that the PEWS is
becoming established and there are some signs of process improvement. The audit results
also demonstrate the test sites’ commitment to using data to implement, monitor and
improve the PEWS.

Starship

Overview of audit results

The Starship team collected 12 weeks of audit data (260 cases) for wards 25 and 27AB,
from the week beginning 22 November 2021 through to 14 February 2022. The data was
cleaned, and no records were removed. In six records (from early in the audit), the clinician
used the wrong PVSC. This points to the importance of educating wider hospital teams to
ensure the correct chart is used. See Appendix C for the full review of Starship’s audit data.

Figure 5 shows the percentage of PVSCs with completed core vital signs (aggregated data
for both wards). The signs that were not completed consistently on the PVSCs were systolic
blood pressure (measured in 75 percent for Ward 25 and 93 percent for Ward 27AB) and
central capillary refill (measured in 81 percent for Ward 25 and 84 percent for Ward 27AB).

Figure 5 Completed core vital signs over the implementation period, Starship
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Overall, 12 of the 260 audited cases had modifications to vital signs parameters recorded.
As shown in Figure 6, of the 10 cases from Ward 25, 60 percent had the rationale and
duration documented and 50 percent had date, signature and contact details. For Ward
27AB, 50 percent of these had the rationale and duration, date, signature and contact
details. These are all required for appropriate modifications and indicate that medical staff
are not consistently documenting modifications.
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Figure 6 Summary of modifications made to the PEW score trigger and over the implementation
period, Starship
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Across both wards, 44 of the 260 audited cases had an escalation because of a PEW score
of four or more. As shown in Figure 7, escalation and response was appropriate to the
pathway for almost 70 percent of cases in Ward 27AB but for a smaller proportion of cases
in Ward 25. Additionally, documentation was not completed for all of these escalations.

Figure 7 Summary of escalations over the implementation period, Starship
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Process measures

More data points are needed to enable comprehensive comment on the audit findings
relating to Starship’s process measures of the PEWS test. However, some points can be
made:

o the use of partial sets of observations appears to have declined over time in Ward 25

e where partial sets of vital signs are taken (and marked with an asterisk), they are being
correctly calculated

o complete sets of vital signs are not always being correctly calculated
e opportunities exist for further improvement.

The audit findings for the process measures used by Starship during the test of national
PEWS are in the full review of Starship’s audit data in Appendix C.

Outcome measures

The national team developed outcome measures for testing based on the literature, the data
hospitals may already be collecting and discussion with the Scottish paediatric programme
leads. The evaluation team was interested in what measures were useful to the test sites. As
shown in Table 10, of the national measures, the Starship project team used measure one,
adapted measures two and three and added two additional measures. They did not use
measures four and five as there is no higher acuity hospital in Aotearoa New Zealand
beyond Starship. The audit findings for all five outcome measures used by Starship during
the test of the national system are shown in the full review of Starship’s audit data in
Appendix C. Note that, during the test period (November 2021 to March 2022), there was no
marked increase in cases across these measures.

Table 10 National and Starship outcome measures for testing PEWS

National outcome measures Starship outcome measures

1 Number of escalations to rapid response team Number of escalations to rapid response
(or equivalent) team (code pink)

2 Number of unplanned admissions to higher level = Number of escalations to rapid response
of care (intensive care) team (code blue)

3 Number of unplanned admissions to higher level =~ Number of PAR encounters
of care (high dependency unit)

4 Number of unplanned admissions to higher level = Number of unplanned admissions to
of care (transfer to higher acuity hospital) higher level of care (intensive care/high

dependency unit)

5 Number of unplanned admissions to higher level =~ Number of unplanned readmissions to

of care (increased 1:1 care) higher level of care (intensive care/high

dependency unit)
PAR = patient at risk.

Tauranga Hospital

The Tauranga team collected 14 weeks of baseline audit data for their paediatric ward and
15 weeks of implementation audit data (week beginning 14 February to 23 May 2022). They
also undertook smaller audits for their day stay unit and emergency department over this
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period. This report uses the data from their paediatric ward only. See Appendix D for the full
review of Tauranga’s audit data.

Overview of audit results

Figure 8 shows the aggregated data for the Tauranga paediatric ward comparing baseline
with implementation. The core vital sign that was not completed consistently on the PVSCs
was systolic blood pressure (56 percent completed over the baseline period, which
increased to 75 percent over the implementation period).

Figure 8 Completed core vital signs at (a) baseline and (b) over the implementation period,
Tauranga Hospital
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At the baseline, four of the 140 audited cases had modifications made to the PEW score
trigger. Of these, 75 percent had the rationale and duration, date, signature and contact
details documented. Over the implementation period, three of the 150 audited cases had
modifications made to the PEW score trigger. All of these had the rationale and duration,
date, signature and contact details documented (see Figure 9).

37



Figure 9 Summary of modifications made to the PEW score trigger at (a) baseline (n=4) and (b)
over the implementation period (n=3), Tauranga Hospital
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For the baseline, 13 of the 140 audited cases had an escalation of PEW score of four or
more. Of these, 38 percent were escalated and 46 percent had the response as per the
escalation pathway. Documentation by recognisers occurred as per local policy for 46
percent of these escalations, and documentation by responders occurred as per local policy
for 31 percent of these escalations.

Over the implementation period, two of the 150 audited cases had an escalation of PEW
score of four or more. Only one of these had the escalation and response as per the
escalation pathway as well as the documentation by recogniser and responder as per local
policy (see Figure 10).

The reduction in number of escalations could be due to lower acuity of the patients and/or
earlier recognition and response.
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Figure 10  Summary of escalations at (a) baseline (n=13) and (b) over the implementation period
(n=2), Tauranga Hospital
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Process measures

The audit findings for the process measures used by Tauranga Hospital during the test of
national PEWS are summarised below and are shown in more detail in the full review of their
audit data in Appendix D.

e The percentage of patients receiving appropriate frequency of vital sign monitoring was
consistently 100 percent during the implementation period.

o The percentage of patients where the use of partial sets of vital signs was appropriate
improved towards the end of the audit period.

e The percentage of patients with a completed core vital sign set for the most recent set of
vital signs improved during the education period before starting to use the new PVSCs,
and this continued during most of the audit period. However, the data suggests that
some work is needed to maintain the gains.

e The percentage of patients with a partial PEW score total marked with an asterisk
improved during the implementation period. Most of these partial PEW scores had the
reason documented in the clinical record.

e Where whanau and/or staff concern was recorded on the PVSCs, whether the concern
had been acted on and documented was not always noted (in the clinical record).

e The data shows an improvement in the correct calculation of the total PEW score. This
occurred during the education period before starting to use the new PVSCs. However,
the data also shows that some work is needed to maintain the gains.

e Opportunities exist for further improvement

Outcome measures

The Tauranga project team focused on the process measures during the testing. They are
now looking at how they can collect and report on outcome measures.

Whakatane Hospital

The Whakatane team collected 11 weeks of baseline audit data for their paediatric ward (29
November 2021 to 7 February 2022) and 16 weeks of implementation audit data (14
February to 6 June 2022). They also undertook smaller audits for their acute care unit and
emergency department over this period. This report uses the data from their paediatric ward
only. The workload and number of admissions meant they were unable to audit 10 cases
every week. In total, 91 cases were audited for the baseline and 144 cases were audited for
their implementation period. The data was cleaned, and one record was removed. See
Appendix E for the full review of Whakatane’s audit data.

Overview of audit results

The following graphs show the aggregated data for the paediatric ward comparing baseline
with implementation.

The core vital signs that were not completed consistently on the paediatric vital signs charts
were systolic blood pressure (measured in 87 percent over the baseline period, which
increased to 90 percent over the implementation period), heart rate (97 to 99 percent),
oxygen (96 to 94 percent) and central capillary refill (96 to 91 percent). See Figure 11.
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Figure 11 Completed core vital signs at (a) baseline and (b) over the implementation period,
Whakatane Hospital
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For the baseline, two of the 91 audited cases had modifications made to the PEW score
trigger. One of these had the rationale and duration documented, and both had the date,
signature and contact details documented. Over the implementation period, five of the 144
audited cases had modifications made to the PEW score trigger, and 60 percent of these
had the rationale and duration, date, signature and contact details documented (see Figure
12).

Figure 12 Summary of modifications made to the PEW score trigger at (a) baseline (n=2) and (b)
over the implementation period (n=5), Whakatane Hospital
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For the baseline, 16 of the 91 audited cases had an escalation of PEW score of four or
more. Of these, less than 30 percent were escalated and had a response as per the
escalation pathway. Documentation by recognisers and responders occurred as per local
policy for less than 20 percent of these escalations.

Over the implementation period, 24 of the 144 audited cases had an escalation of PEW
score of four or more. There was a small increase in the percentage of those that had an
escalation and response as per the pathway as well as the required documentation (see
Figure 13).

Figure 13  Summary of escalations at (a) baseline (n=16) and (b) over the implementation period
(n=24), Whakatane Hospital
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Process measures

The audit findings for the process measures used by Whakatane Hospital during the test of
the national PEWS are summarised below and are shown in more detail in the full review of
their audit data in Appendix E.

The variation in the percentage of patients receiving appropriate frequency of vital sign
monitoring appears to have reduced during the implementation period.

The data over time does not indicate a change in the percentage of patients where the
use of partial sets of vital signs was appropriate or in the percentage of patients with a
completed core vital sign set for the most recent set of vital signs.

The use of an asterisk to mark the partial PEW score increased over the implementation
period.

During the implementation period, the percentage of patients with whanau and/or staff
concern recorded decreased. When whanau and/or staff concern was recorded, whether
the concern had been acted on and documented was not always noted in the clinical
record.

The PEW score in both partial and complete sets of vital signs sets are being calculated
correctly on a regular basis.

Opportunities exist for further improvement.

Outcome measures

The Whakatane project team focused on the process measures during the testing. They
have started looking at how they can collect and report on the outcome measures identified
by the national project team (these measures are listed in Table 10 on page 366).
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Nelson and Wairau Hospitals

The NMH team collected 11 weeks of implementation audit data (from week beginning 15
March to 31 May 2022). They combined the weekly retrospective auditing across the
paediatric wards at their two hospitals. This meant they were able to audit 10 cases every
week. In total, 120 cases were audited for their implementation period. They used an
electronic tool to complete the audits.

The team used their Patientrack data to focus their auditing using the following selection
criteria:

e modifications to PEWS trigger
e PEWS greater than or equal to four
¢ whanau/staff concern marked yes

e unresponsive marked yes

if there weren’t enough records to make 10, then add a random selection of admissions.

This approach meant they were able to test their escalation pathway and the clinicians doing
the auditing could focus on the questions related to the escalation pathway. See Appendix F
for the full review of Nelson and Wairau Hospitals’ aggregated audit results.

Overview of audit results

The following graphs show the aggregated implementation data for the paediatric wards. As
shown in Figure 14, the core vital sign that was not completed consistently on the paediatric
vital signs charts was systolic blood pressure (measured in 38 percent).

Figure 14  Completed core vital signs over the implementation period, Nelson and Wairau Hospitals
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Over the implementation period, four of the 120 audited cases had modifications made to the
PEWS trigger, and 50 percent of these had the rationale and duration, date, signature and
contact details documented (see Figure 15).

Figure 15  Summary of modifications (n=4) made to the PEW score trigger over the implementation
period, Nelson and Wairau Hospitals
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Over the implementation period, 46 of the 120 audited cases had an escalation of PEW
score of four or more. The escalation pathway was followed for 41 percent of these, 35
percent had the response as per the pathway, 33 percent had the responder completing
documentation and 30 percent had the recogniser completing documentation (see Figure

16).

Figure 16  Summary of escalations (n=46) over the implementation period, Nelson and Wairau
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Process measures

The audit findings for the process measures used by Nelson and Wairau Hospitals during
the test of the national PEWS are summarised below and reported in more detail in the full
review of their audit results in Appendix F.

¢ A high percentage of patients had their vital signs monitored at an appropriate frequency.

¢ Over the implementation period, the appropriate use of partial vital signs sets reduced.
Opportunity exists for improvement activity in the appropriate use of partial sets.

e An opportunity also exists for improvement activity in completing core vital signs sets,
particularly around observing blood pressure, which was the most frequently missed vital
sign.

¢ Over the implementation period, the use of the asterisk marking partial signs (‘toggle off’
in Patientrack) increased.

e Low numbers of whanau/staff concern were marked (eight in total). However, nearly all
(seven) had the concern acted on and documented.

¢ A high percentage of patients had correctly calculated PEW scores (partial and complete
vital signs sets) — as would be expected with an electronic system that automatically
calculates the PEW score.?

Outcome measures

At the time of preparing this report, outcome data from Nelson and Wairau Hospitals was not
available. Their approach to reporting on the national outcome measures is described in the
full review of their audit data in Appendix F.

Summary of the weekly Patientrack reports from NMH

In addition to the audit data described above, NMH provided a summary of the weekly
Patientrack reports for 12 weeks of the PEWS testing. The reports are extracted by visit
numbers, not national health index numbers, to capture tamariki admitted more than once in
a week. The inclusion criteria are admission to a paediatric ward at Wairau or Nelson
Hospital (for four hours or more) of patients aged 0-15 years. From the 12 weeks of weekly
Patientrack reports, 362 admissions met the criteria and 341 had a PVSC chart on
Patientrack.

Process measures

Table 11 lists selected process measures from the 341 admissions with a PVSC chart on
Patientrack during the 12 weeks of the testing. This summary shows the very small number
of modifications during the test period and, again, points to the need to support staff to
address incomplete observations, particularly when taking blood pressure.

2 The team report that any incorrect calculation was due to the clinician entering the vital signs set using the
existing partial pathway rather than the ‘toggle off’. In Patientrack, selecting partial is not calculated.

3 In an audit of inpatients in paediatric wards of Nelson and Wairau Hospitals in October 2021 (before the
national PEWS trial), 24 of 180 admitted patients met the threshold to trigger a response. A sample review of
these patients’ notes showed that 62 percent of the most recent set of observations were incomplete; blood
pressure was the missing parameter in all these cases.
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Table 11 Summary of the PVSCs on Patientrack, Nelson and Wairau hospitals

Response triggers N (%)
(n=341)
Modifications 4(1)
Unresponsive 0 (0)
Whanau/staff concern 18 (5)
PEW score 24 57 (17)
Incomplete observations (from 60 (18)

the first set of observations
recorded =4 hours after
admission)?

a59 without blood pressure (one without blood pressure and capillary refill); one without capillary refill.
Ethnicity

Table 12 shows the ethnicity breakdown of the 341 admissions. Note that Maori tamariki
were around one-quarter of admissions and 37 percent of the admissions with a PEW score
of four or more. NMH noted that Patientrack and audit data analysis provides an opportunity
to work alongside Maori primary care teams to support Maori tamariki and their whanau and
will use clinical coded (International Classification of Diseases, Tenth Revision) data reports
to further look at themes of diagnoses.

Table 12 Ethnicity breakdown of the PVSCs on Patientrack; Nelson and Wairau hospitals

Ethnicity (,?:3':;5)?5?; ) PEV;INs=cso7r)e 24 Whénau(/§t=a1f; )concern
Maori 80 (23) 21 4
Pacific peoples 14 (4) 4 1
Asian 22 (6) 2 1
European 217 (64) 29 12
Other 8(2) 1 0

9 Conclusion

Overall, clinical staff at the test sites found the national PEWS fit for purpose in that it
supported recognising deterioration and guiding appropriate escalation. In the feedback, all
sites supported having a national system that used four age-banded PVSCs, with minor
changes to some chart parameters to improve clarity. Most survey respondents thought it
likely or highly likely that the national PEWS would lead to improvements in the care of
deteriorating tamariki in hospitals across Aotearoa New Zealand.

Overall, sites considered that a national PEWS offers opportunities for reducing inequity. It
was suggested that, when fully implemented, the system should promote more equitable
outcomes for tamariki in hospital because their care is tailored in response to their individual
clinical need. PEWS will also contribute to reducing inequities because it acknowledges
whanau concern as a priority. However, given the short period of testing, we cannot yet draw
conclusions about the contribution of PEWS to more equitable outcomes for tamariki. The
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PEWS worked effectively in the range of hospital settings: rural, secondary and tertiary.
Reducing inequities and enhancing Maori health outcomes is an important factor for the
Commission and the PEWS. Further exploration and work in this area is recommended as
the team plan the national implementation of the PEWS.

The qualitative feedback highlighted the need for quickly accessible explanations and
guidance for aspects of the system. The data overall suggests that staff may need support
with taking a full set of observations, particularly blood pressure. Feedback about the
mandatory escalation pathway and the response to escalation indicates that using the
modifications section and having a plan to follow are important aspects of education about
the PEWS. Overall, though, the data suggests that the system is becoming established and
there are some signs of process improvement.

Generally, sites considered that they were reviewing and intervening earlier with the national
system. The analysis of CDHB data suggests that, while there will be a tendency for patients
to score more highly on the national PVSCs, this is unlikely to trigger more 8+ or emergency
(blue zone) responses. The audit data available from the test sites supports this finding.

All sites considered the human resource available for the testing project to be inadequate,
with consequent pressure on project teams and challenges to educating staff about the
PEWS (particularly wider hospital teams) and auditing the PVSCs. Having quality
improvement staff and nurse educators made a significant positive difference to sites that
were able to utilise these staff. The COVID-19 pandemic exacerbated existing staff
shortages and heavy workloads. The resource required needs to be realistically assessed
and made explicit to sites from the beginning of the project. Project management and
business analysis support also have a critical role.

Integrating all the sections of a PVSC into a pre-existing electronic system was also time
consuming. Further development work is needed to include the escalation pathway into
digital platforms. A business analyst and digital lead should be involved from the beginning
of such a project, with input from the vendor.

Given the lack of information on the impact of clinical governance and leadership structures
used to support the implementation and use of the PEWS, the evaluation offers no
conclusion on models that worked well. However, most survey respondents noted that
working on the project had increased their knowledge of the importance of clinical leadership
and governance to support testing and implementing improvements. As strong clinical
governance and leadership is an important factor in encouraging clinical staff to engage in
an early warning system, this area will need particular attention in a national implementation
of the PEWS.

Support from the Commission met the expectations of those at the test sites, who noted an
appropriate level of communication, support available if needed and very prompt responses.
Most survey respondents considered that involvement in the project had improved their
knowledge of quality improvement science. Analysis supported by the Commission of the
current state of local PEWS was useful and helped build the case for change. The package
of tools and guidance could be improved by adding detail to the user guide relating to
specific parameters on the PVSCs, developing a quick reference guide and having
information accessible through a QR code on the back of the PVSCs. The Commission
could also further support project teams with ways to use and share the learning from PVSC
audits.
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9.1 Recommendations

The PEWS should be implemented nationally, noting the actions recommended in Table 13.

Table 13 Summary of recommended actions

Area
Equity considerations

PVSCs

The partial observation
symbol

Respiratory rate

Oxygen

Oxygen saturation

Heart rate

Capillary refill

Blood pressure

Whanau/staff concern

Recommended actions
Explore further how PEWS can incorporate equity considerations.

Work through the Te Ao Maori Framework as the national
implementation approach is developed.

Strengthen the guidance for project teams around involving consumers,
Maori and Pacific peoples advisors within the project teams.

Add clarification to the user guide and frequently asked questions about
when to use the newborn observation chart and newborn early warning
score.

Change the partial observation symbol from an asterisk (*) to a plus
symbol (+).

Explain how to use the partial observation symbol through a QR code
on the back of the chart and in a printed quick reference guide.

Establish the partial observation process on the paper version and then
address the electronic version.

Make the upper range of the respiratory rate parameter 290 for the
PVSC for tamariki aged 0—11 months. This requires a change in
increment from 5 to 10 breaths per minute for each horizontal line on
the chart.

Apply the score of ‘0’ to only the ‘Room air’ line.
Change ‘high flow’ to ‘high flow rate’.

Explain the ‘Room air’, ‘Mode’ and ‘High flow’ lines through a QR code
on the back of the chart and in a printed quick reference guide. Provide
detailed examples in the user guide.

No changes to oxygen saturation scoring.

Provide guidance about the use of the modifications section in the user
guide, through a QR code on the back of the chart and in a printed quick
reference guide.

No changes to capillary refill scoring.
Emphasise the importance of staff having access to the user guide.

Expand the lower range of plottable blood pressure to <19 on the PVSC
for tamariki aged 0—11 years.

Reinforce the importance of completing blood pressure measurements
in the education package and include references to evidence.

Remove ‘staff’, ie, make this a place for whanau concerns.

Use ‘Y’ for concern, ‘N’ for no concern and ‘A’ if whanau are not present
or not asked.

Explain how to use the whanau concern box (and how it relates to
Korero mai) in the user guide, through a QR code on the back of the
chart and in a printed quick reference guide.
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Level of consciousness

Temperature

Pain score

PEW score

Modifications section

Mandatory escalation
pathway

Mandatory escalation
pathway — response to
escalation

Back of the PVSCs

Implementation

Leadership and
governance

Education

Add a ‘level of consciousness’ example to the education package,
related to the ‘always escalate if concerned’ message.

Ensure all PVSCs have a green temperature line at 37°C and a row for
recording temperatures in the 35s.

Provide clarification in the user guide about marking temperature as
accurately as possible.

No changes to the recording of pain score.

During implementation, include initial and ongoing education about the
utility and limitations of a PEW score, critical thinking and the role of the
score as part of a system.

Provide guidance about the use of the modifications box in the user
guide, through a QR code on the back of the chart and in a printed quick
reference guide.

Provide local education for both nursing and medical staff to include
how to use modifications.

No changes to the mandatory escalation pathway section on the PVSC.

Strengthen guidance about ensuring that a wide range of staff are
involved in escalation mapping and do small tests of the escalation
pathway before using.

Add clarification to the user guide about the importance of developing
and documenting a management plan, which may include expectations
about ongoing monitoring, in response to an escalation pathway being
triggered.

Emphasise the importance of locally suitable escalation pathway actions
to project teams.

Swap sides for national and local tools on the back of the PVSCs and
increase the size of the headings.

No changes to the front of the chart required for interventions, noting
that a hospital can develop an alternative method for documenting
interventions that meets their needs, eg, clinical record.

Strengthen guidance about the role of clinical leads in the project,
especially on engaging with medical and nursing colleagues and role
modelling.

Strengthen guidance about the role of clinical governance for supporting
the project and then having oversight for ongoing sustainability and
continuous improvement of the system.

Update the user guide to reflect the actions listed above.

Add clarification to the user guide about when to use the newborn
observation chart and newborn early warning score.

Develop a quick reference guide and access to supporting material at
the point of care.

Put a QR code on the back of the PVSCs linked to guidance materials.

Provide case studies about use of the PVSCs, especially for aspects
that are not totally understood (such as partial observations).

50



Develop a package for Ministry of Health LearnOnline and local learning
management systems.

Preparation and change = From the beginning of the project, be explicit about the expectations of
management resourcing from sites, including funded resource for a project lead and
quality lead within working hours.

Build in more time for the suggested preparation period and consider
how the national team can further support project teams during this
period.

PEWS = paediatric early warning system; PVSC = paediatric vital signs chart; QR = quick response.
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Appendix A Selected paediatric vital signs charts

Figure 17 Front of PVSC 0-11 months, Nelson Hospital
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Figure 18  Back of PVSC 0-11 months, Nelson Hospital

National tools

Family Name:
Glven Name: Gender:

Date of Birth: NHI#:

Assessment of respiratory distress guide

Mild Moderate Severe
= Stridoron = Seme strider = Stridor at rest
exerlinn or al resl = New onset of
Airway crying = Whaeeze marked | stidar
= Waeeze present: = Wheeze severe
= Sient chest
= Normal = Someor = Inceased
= Taksin Sntermilient Labylily an
sentenes ritaglity lethargy
Behaviour = Difficulty talking |+ Looks exnausted
and feeding or erying « Unabletotals
= Difficully feeding | er cry
o ealing = Umab'e te feed
or eat
= Midinteccostal | = Mederate « Marked
and sugrasternal ntercosta’ and intercostal and
— “eeessian supraste nal suprasiernal
recession recession
muscle use  Tracheal tug
= Nasal flaring
= Head tobbng
= May have oref |« Gasaing,
apnoea grunting
« Extreme pal or,
Other eyanosis
o Inceasngly
frequent or
eralonged
apnoea

Score atthe evel of severest sign.
Note thal a0l all Teatues are relevant 1o al condtions.

Respiratory support mode

MNP = Masal prongs M= Face mask HF = High flow

R= Man-rebreather

Categories

Revised FLACC observational pain tool

Scoring

1

No exaression OCeeasiona Frequent to constant
ar smle grimace fresn, eencred jiw,
or frown, quivering chin; distressed
withdrawn, | iooking fuce: expression of
face disinterested; | fright or panic
sppents 40t ingidualsed behavour
deseribed by farmly;
Norma Uneasy, Kieking, or legs drawn
position or restless, tense; | uo; morked increase
relaxed; usual | ooeas anal in sposticity; constant
musde tone | remars wrernors or jerking
i Sl i vidualsed beh our
deserihed by Family:
Lyngquietly, | Squirming, Arches, rigd, or jerking:
norma shiftng oack | severe agitation; hend
position, moves | and forth, tense | bunging; shivering (nat
easily: egular | or guarded rigors); breath hoiding,
rhythmic movements; gasping, r sharp iniake of
breaths midly agilaled | breuths; severe spiinting
Actully Uespleatior]. | head back Individualised behavour
and farth, i
: deser bed by Farily:
essinnl;
shallow,
splnting breaths
{respiratians):
aeas anal sighs
Nocry fawake | Moans o Cryng steadly, screams o
o as e whimpers, s, Frequent comp aints;
oceas’onal repeatedd cuthursts;
comslaint; constont gruniing
oy SeeTial indidualsed behay our
verbal outburst | R
eserlne by famly
argrant
Content, Reassured by Difficult b conso e or
relaxed oecas’onal conlorl; pushing away
touching, caregiver; resisting core er
hugging, o comfart measures
Consolability “Lalking to'; can
bediotaced | Indvidualied behyour

desebed by Farnily

C= CPAP = BPaP
mask
TH = Tracheostomy | HO, = Humidified
humidification oxygen

Rate the child in eacy of the five measi-ement categories, add togetrer, and

decament total

pai score {0 - 10).

Otserve for at least 1-2 minutes. Ozserve legs and body uncovered,

Children wha
are avake: | FEPOStion €71d o observe actvity, assess body for tenseness and
| Lone. Iniisle oonse ing nterventions Treeded.
; Obsere for at least 2 minutes o longer. Observe cgsand tody
Children who
iyl uncovered. If poss'ble, reoosition the child, Todcn the body and

assess for tenseness and tone.

This toel cn be used for all nen-verbal children. The additional descriptors fin talics)
are vaidated in €7l dren w'th cognitive impa'rment. The 7urse can review wth
garents/caregivers the descptors within each category, fsk the parerts/caregvers if
Iere are addiliona | senaviours Lhal are beller ind calos of eir child experiencing
gain. Add these behaviours to the tool inthe aporopriate category:

Faces pain scale - revised

=5 =%
N 2 Y
~ =)
8 10

Can you point to the face that shows how much you hurt?

Local tools

Un'os

Extension
Ho response.

Paediatric assessment triangle
Appearancs Work of breathing
Tone Aol
a Inte ractiveness breata sounds
3 Tospeecn il | Eyes closed by | Comsaiat ity A Abnormal
open [2[Topan sl 1= | Looksgase . positioning
1|None spcseht \ Retactions
5 | Orientated Nasal
Bost |4 Dsarientated o flaring
tube or
werbal |3 words. Circulation to the skin
“esponse | 2| Incomprehensitle words | "r Falor
2 1|Nene Mottling
el 6 Obeys commands. Cyanoss
B ... |5|localsespain s
] o [£]Fion NG pupilscaleimm) |
5 motor [3{Flexion withdrawal t PP Pupil scale {mm)
S 3| Flexion aznormal oy
i 2| Ararmal extension .
1 Nune
! Fiwesrh 1
Infant || FfF/uncertain recog
verba |3 Rousablefno deink -
“esponse | 2 ! 2

®
-9-0-0-0

Rignl 3kg
: Lz Reaction * reacts 3

Pupls o - nureactien

Left 8 eye cosed

Reactien ®

Normal sower

Wld weakness 4
awg  [FovErewEakness Recard rigt

Ssastic flexion | iR and left

No respomse | Tlhere s a

Normal aowier diffescnee

Wl weakness oetween the
Legs Severe weaness two sdes

Glasgow coma scale

calculation
<1 year >1 year Eyes open (£}

4| spontaneous stontaneous +
ﬁ: open 3 [to shout toseech Verhal respanse (v}

2 [topan 10 5ai +

1_|none one Best motor responise (M)

6 | normal movement obeys =

5 | localises aal ses gain Glasgow coma stale
Best motar 4 | flexion witndrawal flexien withdrawal
respomse 3 |flexon/decorticate flexion/deco-ticate

["2 [extension extension
1 |none one
| |o23month 2:5 year »5 year

5 | smies/consicries appropriate aaaroorate words/ahrases orentated
Bestuebul | 4 |cries/censolable “nappropriate wiords confused respanse
resoanse 3 | eries/sereamfrritazled wnnsolable | eesdsoreams inapuroziale

2 Is fag lated grunts i

1| none ene none
Using the coma scale - notes on some terms used
Orientated Knows who she Ts, where she fs and the time and date.
Disarientated Can conuerse, sul fa ls orienfation questions and answe-s ataer wih abviows erers.

Lacalises pain
Flexion withdrawal

Flexion abnormal
Abnormal extension

Incomprehensible words  Means o 1S no words recognised.

[ exclaims, swears o snouts

A limb, not necessar y the one stimulated, moves towards the pain,
Norma flexio s the elbuow flex, but there

o movenent owards the painfu stiml

Lim excr bibs normal flesian {i.e. w hdrawal), shertive

Pain mases the elbow flex and t1e arm adduct in an exaggerated and sustained aosture,
Pain mates the clbow o+ kace stralgaten, often forclbly, and related joints are also he/d gidly

(may e dece-carale costuring).
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Figure 19  Front of PVSC 1-4 years, Wairau Hospital
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Figure 20  Back of PVSC 1-4 years,

National tools

Family Name:

Wairau Hospital

Revised FLACC observational pain tool

Local tocls

Paediatric assessment triangle

Appearance Wark of breathing
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swel g = €
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position’ng
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Orlentated
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Endotracheal
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tube o
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None

acheostomy

Speech/
oy
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Mar ng
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Oneys commands

Localises sain
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Usually record

Coma scale
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Infant.
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response
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Glasgow coma scale total
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~
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Mo response

®
y size
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Normal sower

Mild weakness 4
oy |t weakness Record g1t

Soastic flexion () and et

Extenson (L) se parrataly Cumments

Mo respome iTthereisu

Normal power difference

Mild wekness between the
Legs | Sevese weakness two sides

Modified Glasgow coma scale for infants and young children

Glasgow coma scale
calculation

<1 year > 1year Eyes open (E}
a_|[spontaneous spontaneous B
f:: 50 13 Jeasnout 1o sprech Verbal response (V)
2 |topain to pain +
1 |none ene Best matar response (M}
6| narmal mevement abeys =
5 [lowmises pan vcalises pain Glasgow coma scale
Bestmotor | 4 |Mexion wthd-awal Nes 0 wilhdraawa
response 3 |flexion/decorticate fleston/deco-ticate
2 |extension extension
1 |none e
| |o23month 2.5 year =5 year
5 | smiles/coosferies aparopriate approofiate words/phrases orientated
Bestuertl | 4 |criesfconsciable ‘napp-oariate werds cenfused response
response 3 | cries/sc-eam/rrtable/inconsolable | criesfscreams. inaparapriate
| 2 |erunts/agitated prunts incomp-eaensble
1 [none one none:

Given Narne: Gender: Scori
. coring
Categories
Date of Birth: NHl#: Mo expression | Gceasional Frequent to constant
- smile erimace Frowin, clenched jaw,
quiver ing chin; distressed
lacking face; expression of
Assessment of respiratory distress guide d's nteested:; fright or ponic
apgears sad o
Mild Mederate il i Individual sed behaour
viared described by fami
= Stridor on » Some stdor = Stridor al sl
exerticn or atrest « Mew orsetof
Airway crying » Wheeze marked | stridor -
« Wiheeze present - Wheeze savere Nerml Uneasy; Kicking, a7 égzdrman
o arfichasi position o restless, tense; | up; marked increase
Lt relaxed; Jsual | occasional in sposticity; constant
= Mormal * Some or & Inceased muste lone tremors, tremors or ferking
- T ntermitet irritasi ity andfor L
Talsin ik ity s o andiction s Indvidualsed senaviour
sentences irritability lethargy arms and legs et oy
Behaviour + Difficulty talking | = Loaks exnausted ymy
and feeding or erying « Unable to talk
= Bifficulty feeding | o cry
er eating = Unatle o feed Lying quietly, | Squirming
o eat norma shilling back | severe agitilion; head
I T eI s e pertian, maes | and fmusw tanging; tllwrnngdr_nnf
and suprasternal | Intercostal and intercostal and easly; egular | o guarded rigors); breath hoiding,
recess 0 suprasteral suprasterl rhythmic b et gasping, or sharp intake of
Accessory TecEaan Aermesior breaths mildly ug tuled | Lreuths; severe splinting
muscle use + Tracheal tug i frsaripben. | theecim: Indhidualsed senaviour
» Nasal flafing i descibed by Family:
» Head boasing she o,
o May wve briel |« Gaspg, spliting breaths
i Srunting resprations):
oceasional Sghs
« Extreme pallor, 1 -
i s Noory (awase | Moams or Crying steadily, screams o
er o asleen) whimpers, sobs, frequent comelanis;
F: Inereasingly occasonal repeated outbursts;
frequent or complaint; Eanstant grunting
‘olonged 3
i oy oecasondl | vndnidnlved emcr
veraal 0URaTSt | oo tbed by fa
Scoreat the evel of severest sign. o grunt
Kote that not al features are -e evant to all conditiens,
Content, Reassuedby | Difficult to conso e or
relaxed accasiand comfert; pushing away
BREpimatary <npots Mok toucning, caregiver; resisting care or
- hugging. o omfort measures
NP = Masal prongs M= Face mask F = High flow Consolability “Lal g L' e e
bedstacted | Iiidualsed semasiour
R= Mon-rebreather described by family:
C= CPAP B= BPaP
mask
TH = Tracheostormy | HO, = Humidified
humidificati Rale the ekl n each of the five measarenent calegories, add loget e, and
umidification oxygen e iti- 100
e fo 2 i ¥
Chiteren o | O%% vefa at east 1-2 nutes Obserwe egsard body urcovered
jo: | Reposilion uhd or obser e acliily, msess body for lenseness und
tone. Initiste consoling Inferventions  needed
Chidrenwho | 025"V foat east 2 minutes or langer. Goserve legs and body
are asloap: | UMCDwEred. f possibie, “ezosition tae chi . Touch the body and
P | Sssess for tenseness and tone,
Ths oo can be ased for ol non-verbal children. The additional descriptors {in italics)
are validated i chldien with cognitive maal ment. The nUrse can -eview with
parentsfcareg vers e descriptors wilh n each calegory. Ase fhe parents fcaregivers
‘there are add tional behavours that are better indicatos of t1el cld experiencing
s . Aald these sehavinats 1o b toa i 1he apa-oprate categary.
Faces pain scale - revised
Can you point to the face that shows how much you hurt?

Orientated

Using the coma scale - notes on some terms used

Knows whe she Ts, where she is and the time and date,

Inappropriate words
Incomprehensible words
Localises pain

Hlexion withdrawal

Flexion abnormal
Abnommnal extension

Can converse, but fai questions and answers ather with obvious errors,

Cannol comverse: crc

s, sercars of shouts.
Means or grunts: no words recognised
Alimb, notnecessariy the one stimulated, moves towards te sain.

hormal flexion: aain makes the & bow flex, but there s no movement towards the painfl stimulus.
Lmb exhioits normal flexion (e withdrawall, shert-ived

P

P ks L elowe or nee stralghlen, oflen forcibly, and related joints are alsa feld <gidly
{may be deceresrate posturing)

makes Lhe eluow fex and the arm addact 'n a1 exsegerated and suslained postare
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Figure 21 Front of PVSC 5-11 years, Starship

Family Name:

Date Date ;
tal Signs [ (24 hour] Time {24 hour] Given Name: Gender:
=45 | 0 i 205
o 40 44 z | 40 44
E 3339 35 38 Date of Birth: NHI#
] Respiratory 39-34 | i1 30-34
2529 2529 =
« [N o o e ESCALATE CARE FOR ANY PATIENT YOU OR THEIR WHANAU ARE
= reaths/rmin 1
% mork RR with X 1;5 | ; izslig WORRIED ABOUT, REGARDLESS OF VITAL SIGNS OR PEWS
s i f T e Mandatory escalation pathway Starship Child Health
= | EE £ Total PEWS Action
Reirotor Severe a Severe
Diztress 2 Mogerate | L MCEEERY * Assess child and record PEWS 4 hourly
% o Mild 1 Idild « Manage pain, fever, distress or anxiety
Bk B il o nul PEWS 1-3 + Consider discussing patient status with nurse in charge
z4lora35% | | L] =z 4Lorz 35% | « Consider discussion with RMO/ NP if concernad
4 g = gen <dLor<35% | z = dLor< 35% « Document in nates
E £ 2 {L/min or FiQ:2)} Room air X X Roem air
28 & Vode o Mode
2 E 5 wiltedine High flow | High flom ik T At * Increase ehservatian
E 5 2 Oxygen B B Sos el P ; frequency to 1-2 hourly
= ) nurse in charge within L hour A
£ g a Saturation (%) a1.94 1 9184 PEWS 4-5 | RMO/NP review * Manage pain, fever,
wirite SpO; =80 | 7 200 within 4 hours distress or anxiety
2170 T T >0 « Document in notes
T a T s
:iz: T T T .123: * Discuss patient status with
5 ' - nursein charge immediately  « Increase observation
Heart Rate 140s b « Consider discussion with Pak  frequency to 3060 minutes
{bomi 1308 i 1305 PEWS 6-7 NS if concerned (021 829402) « Manage pain, fever,
pm| 1205 , 1305 [review within 60 minutes] distress ar anxiety
1105 | 110s « RMO/NP review « Document in notes
QD_; e e, o o within 2 haurs
- = 405 ans * Increase observation
Sz write volue i off s e s B e : i e et et e « Nurse in charge review frequency to cvery
i ﬁ scate i 3 = within 15 minutes 15-60 minutes
Q2 | « PaR NS (021829 402) & RMO/ « If warried, notimproving
i 605 r 2 €05 PEWS 8+  \pcview within 30minutes or unclear plar discuss
vy oo I : ! o * Registrar review with Fellow/ SMO;
<49 L I =49 within 60 minutes Consider Cede Pink
Central Capillary Refill 2 3sec | | Ll I 23sec + Document in notes
mork CR with <3sec [ <3sec
T I i s Call 777
e - £ s _A"v_‘“tal * State 'Paediatric Code Blue’
Blood e ey i A i i e AR i) A o S o0 sign in the + Support ABCD; check blaod glucose; continuous monitoring
(mmHg] 1505 = 150s + Stay with and support child and whanau
1405 1405 blue zone . inform Mo of primary team
i 130: 130;
sm:;lsuy:r::f g uuz ' lluj Any must be in the patient’s clinical record,
S " 2 Afull set of vital signs must be taken, with corresponding PEWS calculated
il U 1105 |- 116¢ asich e, at a frequeny stated i haspital paliey, |F there is o el
<prle q ¥ pital palicy. Y
1005 ] N i ez I loos response 1o your request for review, escalate te the next zone.
> 905 s
f reea i
'a_c ) Hi g e Modification to PEWS triggers
! 705 | 2 700
<t ) 1 el The PEWS can be changed to prevent inappropriate escalation. All madifications
T H 605 & 605 ) 3 i . 3
! + + must be made in line with haspital policy and regularly reviewed by the primary
&) b jgz o e | m I I Ea = =i I 5 s team. Query any modification that is not signed and dated.
(%2} s 77
= e 1 ! Vital sign Acceptedvalues | Date  Duration  Nameand
o p oTA | [ - I [ (use abbreviation) | and modified PEWS | andtime (hours) | contact details
U_]” Whanauf staff concern X | I |
Level Of Alert il I
=T ¢ _e o Voice. 1
= ark LOC vt X T v s Reasor
O v I =41 | i 1 241 Py
5= '3(: 5 [25) 08 T ans
& } <
= ] 395 39
< & N - 7 i el P B A, o s s s o, s SR o = 5 Reason
a = Temp with X = - = — L 2 Z 5
w o G value If off scale =~ 365 | | rd ‘ ‘
& L0 % Pain Score Rest
£ | write score (0-10) Geement Haason:
Initials
@ Allow natural death (Te Wa Aroha} |:I i ‘
2 ;
=
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Figure 22 Back of PVSC 5-11 years, Starship
\

National teols Local tools
Family Name: C abservationzl pain tool Medified glamorgan pressur ury risk assessmenf Bundle of care plal
Given Name: Gender: = k factor Seore | Date and fme Bundle 1: 10+ At risk {Mobility or Device]
Scoring + lnspect sion daly
Categorles Every patient has risk assessed daily 2 epee s .
1 arc with avy tharge i1 candition JETE by o
« Keep skin cloan and dry and maisturise caily
N skprassiar | Oceazonal Frecuen ta carstaat Moblity 0 + Relieve pressure by Felaing the child to mave at least every 4 hous,
o smile grimace frow, clanched jaw, Gt zan oL be maved wilnoul » Ramasition rudical daviess al leasl avery 4 bours
o frown, suvering ehn; distressed areat diffizulty or deterioration in + If medical devices CANNOT 5e repositiorer, pratect Lnder ying skr
wit hdrawr, ianking frace; roression af conditian Bundle 2: 15+ High risk (Mobllity}
Assessment of respiratory distress guide Face disinterested; | fright or paric Child urabla to changa 1ls/ner 15 * Inspect sidn each shift
apacars sad or i & 2 = Prolect bany prom nerces
¢ Incividualised behaviour aasitian wilhaut assistance / earnatl v
Mild Moderate Severe worried s by Famiy: cantrol bacy mevement = Keepskin clean and dry and maisturise caiy
« Stridor 01 « Samesiridar | = Skridarat rest e e « Relieve pressure by Feloing the child to mave af least every 2-4 haurs
exertion or atrest + New onset of g Bundle 3: 20+ Very high risk (Mo lity and Device)
Airway crying * Wrecze markee | stridor » Inspect sk nwith each position change
* Vehese present P Norma Uncasy, Kicking, or |cgs drawn Chilet has normal mebility forage | 0 » Prolecl bany prom nerces
- Silert chest PRan | T e “::“!;”’J‘!’*‘“fg”z’]ffi‘” Davee / aquigimert / object /nard | 10 e EPPF_;M clean and d;v am:j bl dall o
4 g ; cunsizint i iy + Cansder an age, weight and condition aspropriate aressure recistbution
+ Narmal + somear * Increased muscletore | bemars tremars or jerking sitiaca; préashg ar rubblng sh AR matt-ess {refer ko Mattress Selectian Guide)
* lalksn Intarmitiant Irptibiltor and/er Legs ans maton to Incividualised behoviour + heleve pressure by beloing the child to mave at least evary 2 hou's
sentences rritaa ity lethargy arms and legs = Total scare + Runosilion redical deviess al lsasl avery 2 Fouss
described by family:
« Difficully Laking |+ Looks exhavsted » I medical davices CANNOT ae repnsitiorer, aratact Lndar yng sk
and feeding arcrying « Urable to talk + If possiole, repositior patiert ar medical device aefare skir hecomes v
* Dificulty feesirg | arcry sundleof NOTES:
areating * Urable tofeed Lying guietly, | Squirming, Avches, rigid, ar jerldy oe el 1. Total scova and ‘ntwrventicns to be commun cated at nursing bancover
mal shfting oace | severe ogitation, head 2. Dazumert skin assessmerl in elin'cal record
« Wiidintarcastal |« Medarala « Marked pasitian, moves | and farth, tense | banging; shiveriag inot 3. Fducate chile / yaung persan and whinau asout aotential pressure injury risks
and suprasternal | rterzostal and intercostal and easly; regular | ot guarced | sigors); breath holding, Intials anc bund e st care interve Ttions
it suprasternal suprasterral rhythmic mvements; gasping, or sharp intake of 4, Refier as required (2.8. diztician, physiotherapy, otcupatiaral therapy)
Accessory ph plinil breaths midyagiated | breaths; severe splinting
S sE R Activity {respraton) | {head bacc T Patient clinical care reviews _ _ _ | 1 Patient Status is assessed: | 2. Patient Comfort is snsured
- Hsal ariog: and farth, describad by family: N T “ ima ime Tirne: -~ Time * PRWS  Patient pasition — camfart
+ Head bobbin i . : hiials {e2)| . Ftials x2)| - Initiels (2] Iniials (2)]  Initials («2)| - ~Tnitials fx2)) + Pain levels assessed
'8 hallo; - 7 2 a ~ | e Prossurz reficf  Parenta cancerns and
« May have arief | ¢ Gaspirg, splinfing breaths : 4 i3 : « Pharmacy - Med'catans/ reassurance
apnaea sronking (resoirations}: “Musions — creced, nes anct | = Patients needs and
& Bcamnaiiog wccasianal sighs g 4 e 2 sites reviewed anyiroImert
Other eyanesis 10 i lakike: | Mosnesr VP send oA mATT 3. Patient Nursing Care Is 4. Parental (careglver) and
- o as copl whimaers, sabs, Fraguent camp aints; 2 . = At and b s ket Cores
ncreasingly oecasianal repeated outhursts; e T = e e d ;
frequent ar i S « The nees for escalalion of |« Plan anc negoliste cares
srolanged ay = u . ? patiert status . togsther
aproca vt ball outbtiest, | ‘nvidalised hebaviur e p ” * Anficipate care glanirg * Patient’s narmal routires are
i ar gt ascibad by family: | i - - - - neads and aetiors assited
Score oL the levl of severus! sign. : - + Reassess care requiremerts to | = Parental (careglver] breaks are
Nate tht not allfestures are relesant o &l conditions. o ot - . . b shrared offered and alarned
Conten, Rmswdlhv Difficut fa cansole o° Rousability scare (patients receiving opioid) Escalation
relaxec accasional comtort; pushing oway
Respiratory support made towchine; comagNR desistngate o : :wa‘kz ardaerl = -
hugging, ar comfort meosures asily arouses 1o voice or [ight tou!
NP=Nasalprangs |M= Facemask | HF = Highflow Ll er——— Y | eumamiei Doctar rev'ews within 30 m'ns. Cons'de- Code Pink
he d'stractesd o e Withnald ago’d / sadative uati] reweowee. Irform Pain Team
R= Non-rebreather deseribed by family: I : g
CPAP = BPaP 3 | Unrausaole Stap apiaid / sedatve and cal Cace Blue, Iform Pain Team
mask T
Nausea and vomiting, reusability and epidural dermatome assessment
TH = Tracheostomy | HG,= Humidified o
g istelnsy Fate th child in each of the ategories, 2d4 tagether, and L
AV document Lalal pain scors (0= 10}, Tine
Childrenwho mhwﬁ Fnrﬂ? Ipaw\r)m\mme:.()l-smelpgﬁﬁnd bady uncoverad. NfNatha
Numerical rating scale are awake: | FEpsition child ar abserve ackivily, assess body for V= Womitirg
* | tne. Initiate consoling imterventions i needed. Rousabillty Seare
i 2 Dermatome L
| L | » Observe for at lezst 2 minutes or longer. Observe legs znd body
Nopain || T | Worst pain n“r:':;‘;w_m unesverad, I passible, repssitian the chid. Tauch the bady snd Level 0
i n rhal i =
This taal children. The ripears (i falics) r} H
On a scale of 0-10, with 0 being no pain and 10 being the I T IMIESS €4tk il 2 3
: " parenlscareghvars the descriplors within ssch calegory. Ask | it g
worst pain you can imagine, what number are you feeling here are additionz] bahaviours thal are biller indicalors of their chid E] =
right naw on movement and at rest? pain, Add these 0 the taol in th i v a 3
5 =
: Gl z ]
Faces pain scale - revised Prmt Name Sigrature Intials | Prirt Name Senature Iritials %
-3
= == > o
<> = s =
Can you point to the face that shows how much you hurt?
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Figure 23  Front of PVSC 12+ years, Tauranga and Whakatane Hospitals
\

Family Mame:
Nete
tal Signs [ 34 b T Given Name: Gendar:
235 [ | 1 |
I 4 S I | -
g Respirataory 752 | 1 Date of Birth: MHI:
& Rate 2 ‘ o
i {breaths/minj — I - o ESCALATE CARE FOR ANY PATIENT YOU OR THEIR WHANAL ARE
= Al 2 4 b2l | WORRIED ABQUT, REGARDLESS OF VITAL SIGNS OR PEWS
3 g4 .
Respiratory r I o Mandatory escalation pathway
Distrass i :: E”“'” Total PEWS Action
rrark RD with X | o il # Whakatane: Cons'der callng clinical flow nurse within 1 hour,
o 24l arz A8 1 (Wednesday 1o Sunday 14:00 to 22:30 on 0273185319}
Xygen <dLuars 3% 2 i Zdlar<15%
{LImir or Fi0:16 Fonm air | | | W Room air = Bssose chiid 2nd record ohservations 4 hourly
s ” Mndr I o W e * Optmise treatmants and manage pain, dever apd zrsisty
te vl 4
Ea g |EEE i Tew \ Figh e PEWS 1-3 . (sider discussing with serior RN on shi
= é =] Oxygen 3 XTI 4| el -4 4 B o | i 1 1 -] & C *» Roubine doctor roview
= k] Saturation (%) 2134 7
E g ] write 3pa, g9c 2. i
EE = U M) - - = » SERior MUTSe reviewy * Cornpletea full sat of hservations
i PEWS 4-5 wiithin 30 mirutes/ 4 + Dptimise traatments and
_____ = RO review within manage pain, fever and arwisty
Heart Rate 3 2 haurs/# + HRecord obsereetivn: L2 heurly
{apm; z
= Senior nurse review = Cornplete 2 full set observstions
within 15-30 minutes/#  + Optimise treatments and
ok HR with X 0 = AN review within manage pain, fever and arwisty
- werite vz if off = - o PEWS 67 30 ninnesi 4 + Assess chid and rucord
Za" scale I » Coder discussing nasarvations 30-60 minutes
He ; with SMOD = Consider continuows menitorin
- F i
335 L3 = SENIO MUk rewiee = Cornplete full st of shservations
Fedlely] w7 i within 15 mirutes + CORCNURLS manitaring
=E: Corntral Capillary Aeh | 4 = AMO rew ew within + Dpfimise treacmeants and
e ] PEWS 8+ 15 minutes i nage pain, fever s nd sty
5 = SMO review withir = Increase abservaton frequency
e 30 minutes b every 15 minutes
* Consider ICUFRICU review # Considor 777 call
Blood Pressure i 2 = - T ; = Immiediate 777 Gl
ImmHg) Any vital .+ state *Pacdiatrc. Medical or Surgical Emergoney”
H 2 3 i * Suppart ABC
* scare systoiic BP | 1 140 sign in the = Chock blood glucose
volwe only t 130 * Continuaus manitaring
)t S i i - ” : . GBI | e
scole T o 1108 Any treatment limitations must be documented In the patlent’s clinical record.
Afull set of vitz] signs must be taker, with correspanding PEWS caleulated
i each time, at a frequency stated in hospital policy. | there is no timely
E 1 1 response 1 vour vecuest for review, escalata to tha next zone,
i
i S Modification to PEWS triggers
3
The FEWS can be changed to prevent inz ppropriate escaladen. All modifications
o must be made in line with hospital pelicy and regularly reviewied by the primary
b= s team. Query any modification that is not signed and dated.
o =34
% PEWS TOTAL . | | p o Vital sign A(Eeme: values s nn_fratmn e ane
3 Jiatia =
(] Whinauf staff concern X T (use abbreviation) | and modified FEWS  andtime | [hourst  cantact details
wy Lavel Of tlert
= Canse X
Fain
g ok LOC with X {innspsnsiee ; b | rive | | Reasor:
F4:0]
= Temperature T
= [
= ! i
= mark Temp with X i Hdaaa
(SR | wite walue f off cale
L , : | :
Gal-l > [ PainScore [mw _— I | | , | ‘
el | wicescore (0] | tmement | | | :
< i 7
ISl - Initials Reasor:
5
B X
B e E Allow natural ceath [TeWa Aroha) 2
2
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Figure 24

Back of PVSC 12+ years, Tauranga and Whakatane Hospitals

National tools Local teols
Faiily R ed FLACC observational pain tool REQUEST URGENT CUSS Communication Tool
Given Narme: Gender: " REVIEW IF: CONSIDER EARLIER Concarn Telling your ool eag.ie or yar team: “I'm cancerned abaut.
% Scoring 8 ESCALATION OF
Categories Apnoeafairway threat : Unenmfetable | If na ar mixed respense: “I'm uncemfortable wit...*
1 ay PATIENTS WITH:
1
Uhestpechhcl el ame Chrenic or camp ex conditions, past- | Ungafe IF rath of action corttinues: “Fm sor-y Lis Is unsafe. We need to..”
Date of Birth: NHI#: ho expressicn | Occasiona Frequent to constant Sigrificant aleeding aperative matients, pre-existing cardiac ar —— - " -
o smile grimace frown, clenched jaw, Susoect anaphylaks respiratery conditions, oa'oid infusions | Stop Finaly Hm‘ﬂ"‘f"m:m‘m*uF you wil nesd to gotote
ar frawn, quiverng chin; distresser! nignest eve : “Stap!
wil ndrawn, looking face; expressiun of 7 :
Assessment of respiratory distress guide Bie disinterested; | fright or ponic Ethnicity Identifier
i R D L L pr——— M = Mzor! P = Pacific peap es A = Asian E = European O =Other R= Res'dus Categeries
worrled 4
described oy famly:
+ Strido” o0 - Somestridor | Strider at est
exertion or ar rest « hew ensetof Glasgow Coma Scale
Alrw g = Wheere marked | strider ‘
L e e . formal Uneasy, Kicking, o legs drawn Pupil scale
R T e posilion o restloss, lenses | up: marked increese {mm}
L refaned; asual | oreas oral in spasticity; constunt Right | Siec {mm] {Use L pusi|
+ hormal « Someor muscietone | vemos tremors or Jerking Eye [Reaction lescnd to
* Talksin Il ity andfo Legs and motian to Individsalised behaviou e feft [Size (mm] indicate the size
senbences Ittty arms and legs described by family: TR e [Rascion 0 mm. Also note
Behaviour = Difficulty ta king | = Leoks exhausted S - g [l e
and feeding wr erying = Unable totale = apakityaf
- Difficully fevding | wrery Fontanel & eachey)
or cating - Unabile W feed Lying quictly, | Squirming, Arcaes, rgid, o jerking: Jeise -
o eat normal shifting Gack severe agltotion; head _ Bu ging 1
PR ——— e — - Warked position, moves. | and forth, tense | bonging; shivering (nor Eye Opening |4 |Swentaneausly
anisiremrn | Trcosteiand i st land saslys regular | or guarded rigers); breath haiding, C-Eyes 3| Teverbal command Ld
recessian sup-asternal saprasternal fythme mevamgntsy: | gueng,or ke mieof doscdby | 2 [Tepain E:
Accessory =l o ” bein, | miblpagisied | brevihsyever sl swellng | 1| Naresporee ®
muscle use = Tracheal g AEHUT T ﬂ;‘im‘ Individ.alised dehaviou et vortal |5 |Oreniated and comeses 3
- Nasal flaring bl ed y famly: ertverhal |4 |oisorientated and converses
aggresson); Ressee ®
= Head bubb ng shallow, >Syears 3 |Imaopropr ale wonls,
= May e bief | o Gasang, splinting breaths. T _Tracne |2 [Incomprehensble a
aproea it {respiratians); |1 [Naresponse .
wveas vmal sigs 5| Smlesfoos Aupropr ate words/
= Estreme pallar, BestVerkal T
CrmE ho ey fawaie | Moans or Crying steadily, screams o+ Hsromsa 4 |c e wods 5
Other oras een| whimpers, 5005, frequent comalaints; ST 3 [Cres/Trritanle/screams
= Increasingly ocasenal repeated outbursts; i e 2 |Gr.ms/agtated
Trequent o complaint; cunstont groming i T %
orged -
dhil = o Ol e | iAo sehoviou- s |Obeys commands Moves
iy Famly: spantuneo.sly und puspeseful
Scoraat the level of severest sign. or grunt S Tolieton
Mote trat ot all features are re evant toall condtions. Best Motor 2| Flaxion - withd-awal 7
Resaonse
Cantent, Reassured by Difficu tto consale ar 3 _{Abrormal flexion
st ratory ot mot e relaxed owcay ol comfort; pushing away |2 |Abrormal exterion
il st Loach ng, Enreghes resking eorR o 1| Noresporse =
hugging, o comfoirt measures Total Glasgow Coma Scale:
NP = Masalprongs  |M= Face mask Consolability ‘ta King 10, can ;
b dictroctas :. buﬂl .1f uu!w‘u.nuu
= escribed oy family:
R=MNon-rebreather = ceap B- BPEP By Family: 1. Patient Status i 2. Patient G
mask * PENS = Patient gosition - comfort
TH = Tracheostomy | H0, = Humidified Lo |evelsasstane
humidificati Ratee Lae child i eachof Le five measarement calupories, add Logetes, and i P Pressure reliel = Parental cancerns and
umidification oxygen ATt Y SCe T 10 _ - 3 = = Prarmacy - medications/ reassurance
- - infusians = checked, lines | = Patients’ needsand
Cbserve for at least 1-2 minutes. Goserve logs and aady uncovered. - . - . o b W, it |

N | ratit I o Repasttion cnid or oo cHvity, bad d = = = g
umerical rating scale SR | | e el bsere acthiity, s hody an = = = = = =
g aresuskes | el et 1 e - - - 3. Patient Nursing Care 4. Parental {caregiver) and
Patient Care:

- 7 il : evaluated and discussed:
Observe for at least 2 ninates or |onger, Observe eps a1d body = =

| = Treneed farescaationof |« Plan and negotiate cares

in |—1 | S A I i - - = r »
Mo [ =] T T T T T | Werstpain :’:::‘I‘;‘:"" uncvered. I oss ble, reausition the chid. Touch Lie body and it i e gatient status togethe
T E T EE T EREE " s T lermeness and Lone = 2 o e Antieipate vare panning | = Pulieats wwrmal oulines
This ol can a6 used for a | nan-verbal chi dren, The additianal desciters (i ics) HE et T o - needs and actions are ossisted
. " : " are validated in ChYldren with COZtive ‘MEATMENT. ThE NU“SE CAN EViEW WE 7 - | Resssamcareequiiements, |« Earental icoreglier] bredks
On a scale of 0 -10, with 0 being no pain and 10 being the & Al it i # . 10 be snared are cffered and alanaed

worst pain you can imagine, what number are you feeling

parertscaregivers the descriptors within each category. Ask the parentsjearegivers
tere are additional ehavou-s that a'e befrer indicators of the'T chld experiencag

right now on movement and at rest? RaTn, Add THEsE BENAOU'S T ENE Tha. (N The ARARCArTATE CATEEaY.
Interventions (Recol
1
;
H
4
3
7
&
€an you point to the face that shows how much you hurt? £l —
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Appendix B

Table 14 Comparison of CDHB and national PEW score escalation bands

Under 3 months | 0 2,804 | 1,542 12 0 0 0 0.64 0.35 0.00 0.00 0.00 0.00
Under 3 months | 1-3 179 | 2,450 769 208 33 0 0.05 0.67 0.21 0.06 0.01 0.00
Under 3 months | 4-5 0 7 77 90 82 0 0.00 0.03 0.30 0.35 0.32 0.00
Under 3 months | 6-7 0 0 0 10 48 0 0.00 0.00 0.00 0.17 0.83 0.00
Under 3 months | 8+ 0 0 0 0 8 0 0.00 0.00 0.00 0.00 1.00 0.00
Under 3 months | Blue 0 0 10 7 11 6 0.00 0.00 0.29 0.21 0.32 0.18

1to 4 years 0 7,010 | 3,747 3 0 0 0 0.65 0.35 0.00 0.00 0.00 0.00
1to 4 years 1-3 364 | 5,516 | 1,139 85 10 0 0.05 0.78 0.16 0.01 0.00 0.00
1to 4 years 4-5 0 156 639 497 124 0 0.00 0.11 0.45 0.35 0.09 0.00
1to 4 years 67 0 2 32 169 364 0 0.00 0.00 0.06 0.30 0.64 0.00
1to 4 years 8+ 0 0 0 2 157 0 0.00 0.00 0.00 0.01 0.99 0.00
1to 4 years Blue 2 1 12 2 0 37 0.04 0.02 0.22 0.04 0.00 0.69

12 to 15 years 0 12,157 | 4,209 4 0 0 0 0.74 0.26 0.00 0.00 0.00 0.00
12 to 15 years 1-3 185 | 4,508 579 72 3 4 0.03 0.84 0.11 0.01 0.00 0.00
12 to 15 years 4-5 0 25 125 68 19 7 0.00 0.10 0.51 0.28 0.08 0.03
12 to 15 years 6-7 0 1 2 21 27 1 0.00 0.02 0.04 0.40 0.52 0.02
12 to 15 years 8+ 0 0 0 0 10 0 0.00 0.00 0.00 0.00 1.00 0.00
12 to 15 years Blue 0 0 0 0 0 4 0.00 0.00 0.00 0.00 0.00 1.00
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Appendix C Review of Starship’s audit data

The Starship team collected 12 weeks of audit data for both wards, from the week beginning
22 November 2021 through to 14 February 2022. The data was cleaned, and no records
were removed. In six records (from early in the audit), the clinician used the wrong PVSC.

This finding supports the need for the team to discuss ways to ensure the correct PVSC is
used.

Process measures

1. Percentage of patients receiving appropriate frequency of vital sign monitoring

This measure relates to the whole PVSC and requires the auditor to review the last 24 hours
of vital signs monitoring. Appropriate frequency is determined by the organisational minimum
standard, local policy/guidelines, the escalation pathway, procedural requirements or
documentation in the plan of care.

No run chart rules apply to these graphs below (see Figure 26). Ward 27AB has nine data
points that do not fall on the median. More data points are required for both ward 25 and
ward 27AB.

Figure 25  Percentage of patients receiving appropriate frequency of vital signs monitoring in

Starship (a) ward 25 and (b) ward 27AB.

26a 26b

100 -
80 %
70 - -/\/ \x/ 80
g 60 0

& @ g s0

5
0 4 & 40

Weekstarting

- Median - Median Week starting

2. Percentage of patients where the use of partial sets of vital signs was
appropriate

This measure relates to the whole PVSC and requires the auditor to review the last 24 hours
of vital signs monitoring. Appropriateness is determined by reviewing the number of partial
sets on the PVSC and determining whether this is in line with local guidelines/policy,
escalation pathway or plan of care.

These run charts both have astronomical points — two for Ward 25 and one for Ward 27AB
(see Figure 27). More data points are required for both wards. Concern has been expressed
that the appropriate use of partial sets is declining in ward 25.

Final report



Figure 26  Percentage of patients where the use of partial sets of vital signs was appropriate in
Starship (a) ward 25 and (b) ward 27AB.
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3. Percentage of patients with complete core vital sign set for the most recent set
of vital signs

This measure relates to the most recent set of vital signs. The core vital sign set is complete
when all the vital signs required to calculate the PEW score are recorded: respiratory rate,
respiratory distress, oxygen, oxygen saturation, heart rate, central capillary refill and systolic
blood pressure.

These run charts both have one astronomical point each (see Figure 28). More data points
are required for both Ward 25 and 27AB. However, the run chart for Ward 25 has increased
over the test period.

Figure 27  Percentage of patients with complete core vital signs set for the most recent set of vital
signs in Starship (a) ward 25 and (b) ward 27AB.
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4. Percentage of patients with partial PEW score total marked with an asterisk (*)
for the most recent vital signs set

This measure relates to the most recent set of vital signs. An asterisk (*) is used to mark that
the vital sign set is a recognised partial recording. A subsequent question is whether the
reason for a partial has been documented in the clinical record.

No run chart rules apply to these graphs (see Figure 29). Although the run chart for ward 25
has two runs, only eight data points are not on the median. This means that the run chart
rule of too many/too few runs cannot be applied.
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Figure 28  Percentage of patients with partial PEWS total marked with asterisk for the most recent
vital signs set in (a) ward 25 and (b) ward 27AB
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5. Percentage of patients with whanau and/or staff concern recorded

This measure relates to the most recent set of vital signs. There is a row on the PVSC for
recording whanau/staff concern using a tick.

Figure 30 shows a downward trend. This aligns with discussions with the project team, who
noted during the early part of testing that staff were confused about how to use the box for
whanau/staff concern. The team educated staff on both wards about how to document

concern. More data points would assist with identifying whether the median line should be
reduced.

Figure 29  Percentage of patients with whanau/staff concern recorded in (a) ward 25 and (b) ward
27AB.
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6. Percentage of patients with correctly calculated PEW score (partial and
complete vital signs sets)

This measure relates to the most recent set of vital signs. Conditions need to be met for
correct calculation: if it is a complete vital signs set or a recognised partial, the PEW score

total is calculated correctly, and any valid modification is correctly applied in the PEW score
calculation.

These run charts indicate that variations exist (see Figure 31). Given the location of the

median line, the outlying points of 100 percent on Figure 31a and 40 percent on Figure 31b
are not treated as astronomical points.
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Figure 30  Percentage of patients with correctly calculated PEWS (partial and complete vital signs
sets) in (a) ward 25 and (b) ward 27AB.
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7. Percentage of patients where the complete vital signs set was calculated
correctly

This measure relates to the most recent set of vital signs. Conditions need to be met for
correct calculation: when it is a complete vital signs set, the PEW score total is calculated
correctly, and any valid modification is correctly applied in the PEW score calculation.

No run chart rules can be applied to these run charts (see Figure 32). However, the graphs
indicate that complete sets of vital signs are not always being correctly calculated.

Figure 31  Percentage of patients where the complete vital signs set was calculated correctly in (a)
ward 25 and (b) ward 27AB
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8. Percentage of patients with correctly calculated partial vital signs set

This measure relates to the most recent set of vital signs. Conditions need to be met for
correct calculation: when it is a recognised partial, the PEW score total is calculated correctly
and any valid modification is correctly applied in the PEW score calculation.

No run chart rules can be applied to these run charts (see Figure 33). However, the graphs
indicate that, where recognised partial sets of vital signs are taken (and marked with an
asterisk), they are being correctly calculated.
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Figure 32  Percentage of patients with correctly calculated partial vital signs set in (a) ward 25 and

(b) ward 27AB.
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9. Percentage of patients with modifications made to PEW score triggers

This measure relates to the most recent set of vital signs. The PVSC allows for modifications
to vital sign triggers using the modifications box. There are three spaces for modifications.

No rules can be applied to these run charts (see Figure 34). However, the graphs indicate
that the use of modifications is low across the audited cases. This aligns with the feedback
from the project team and is consistent with the adult and maternity vital signs charting. A

key point to note is that only 50-60 percent of these are being documented as required for

the safe use of these modifications.

Figure 33  Percentage of patients with modifications made to PEWS triggers in (a) ward 25 and (b)

ward 27AB
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10. Percentage of patients who triggered an escalation in audit period

This measure relates to the 24-hour audit period. Auditors review whether the patient had a
PEW score of 4-5, 6-7, 8+ or a single vital sign in the blue zone. If they had more than one,
the most recent is reviewed.

No run chart rules can be applied to these run charts (see Figure 35). However, the charts
show that the percentage of patients who triggered an escalation was relatively low — 17
percent (44 of the 260 audited cases). This aligns with feedback from the project team that
there were few escalations of PEW score of four or more during this period and that the
escalation pathway was not tested as much because of this. The key point to note is that not
all of these were escalated or responded to as per the pathway, nor were they documented
by recognisers and responders as per local policy. Both this and the escalations during
winter will need to be monitored by the Starship project team and clinical governance group.
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Figure 34
(b) ward 27AB.

Percentage of patients who triggered an escalation in audit period -
ward 25

100%
90% -
80% -
70%

%, 60% -

G 50%
3

Percentage of patients who triggered an escalation in the audit period in (a) ward 25 and

100%
90%
80%
70%
60%
50%
40%

S 40%
30% \
20%

10% -

30%
20%

Weekstarting

10%
L L S S N 4 o%

Percentage of patients who triggered an escalation in audit
period - ward 27AB

11. Percentage of patients marked ‘unresponsive’ in level of consciousness

This measure relates to the most recent set of vital signs. ‘Unresponsive’ is an option for
level of consciousness, as is a single trigger in the blue. This section does not contribute to
the total PEW score. No patients were marked unresponsive in the level of consciousness

section during the audit.

Outcome measures

The national team developed outcome measures for testing (see Table 15) based on
literature, what hospitals may collect already and discussion with the Scottish paediatric

programme leads.

Table 15 National outcome measures for testing PEWS

National outcome
measure

1 Number of
escalations to rapid
response team (or
equivalent)

2 Number of
unplanned
admissions to a
higher level of care
(intensive care)

3 Number of
unplanned
admissions to
higher level of care
(high dependency
unit)

4  Number of
unplanned
admissions to
higher level of care
(transfer to higher
acuity hospital)

Definition

Number of calls to the hospital’s
paediatric rapid response team (or
equivalent). These escalations could
be triggered by any vital sign in the
blue zone or by clinical or whanau
concern

Unplanned
means when
not anticipated
as part of the
provision of
care

For this measure,
higher level of care
means the intensive
care unit

For this measure,
higher level of care
means the high
dependency unit

For this measure,
higher level of care
means the transfer
to a higher acuity
hospital
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How to collect

When it occurs or on
retrospective review.
Up to the sites how
they collect this data
and where from

This information may
be collected through
a review of
switchboard call
records or directly
collected by the rapid
response team (or
equivalent)



National outcome | Definition
measure

Number of
unplanned
admissions to
higher level of care
(increased 1:1
care)

How to collect

For this measure,
higher level of care
means an increase
in 1:1 care provided
on the ward

The Starship project team used measure one and adapted measures two and three of the
national measures and added two additional measures. They did not use measures four and
five as there is no higher acuity hospital in Aotearoa New Zealand beyond Starship. No
marked increase in these measures were observed during the PEWS testing period
(November 2021 to March 2022). See Figures 36-39.

Figure 35  Number of escalations to the rapid response team per month: (a) measure one (code
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Figure 36  Measure three: number of ‘patient at risk’ encounters per month.
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Figure 37  Measure four: number of unplanned admissions to higher level of care (intensive
care/high dependency unit) per month.
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Figure 38  Measure five: number of unplanned readmissions to higher level of care (intensive
care/high dependency unit) per month.
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Appendix D Review of Tauranga Hospital’s audit data

The Tauranga team collected 14 weeks of baseline audit data for their paediatric ward and
15 weeks of implementation audit data (implementation data from week beginning 14
February to 23 May 2022). They also undertook smaller audits for their day stay unit and
emergency department over this period. This report uses only the data from their paediatric
ward.

The data was cleaned, and no records were removed. In three records, the clinician used
the wrong PVSC: two in the baseline and one in the implementation period. This finding
supports the need for the team to discuss ways to ensure the correct PVSC is used.

Process measures

In the following graphs, the yellow line denotes the week that implementation started on the
ward. See Appendix C for a description of the process measures.

1. Percentage of patients receiving appropriate frequency of vital signs
monitoring

There was little difference in the results for this measure (see Figure 40). It was consistently
100 percent during the implementation period. No run chart rules apply to this graph.

Figure 39  Percentage of patients receiving appropriate frequency of vital signs monitoring: ward
4A.

Percentage of patients receiving appropriate frequency of vital signs
monitoring - ward 4A

2. Percentage of patients where the use of partial sets of vital signs was
appropriate

The circled area on the graph (see Figure 41) shows a shift as a signal of change and an
opportunity for further improvement.
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Figure 40  Percentage of patients where the use of partial sets of vital signs was appropriate: ward
4A.
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3. Percentage of patients with complete core vital sign set for the most recent set
of vital signs

Figure 42 indicates an improvement in the completion of core vital sets. This is represented
by the trend shown and has increased the median line to 80 percent. This occurred during
the education period being conducted before starting to use the new PVSCs and continued
after that. However, the last four data points are below the new median, which indicates that
some work is needed to maintain the gains.

Figure 41  Percentage of patients with complete core vital sign sets for the most recent set of vital
signs: ward 4A.
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4. Percentage of patients with a partial PEW score total marked with an asterisk
(*) for the most recent vital signs set

There was a shift that signalled improvement, as identified during the implementation period
(see Figure 43). In the preparation period, there were too many runs. Most of these partials
had the reason documented in the clinical record.
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Figure 42  Percentage of patients with partial PEW score total marked with asterisk (*) for the most
recent vital signs set: ward 4A.

Percentage of patients with partial PEW score total marked with asterix
sign for the most recent vital signs set - ward 4A

100% -
90%
80% -
70% 4
60%
50% -
40% A
30%
20% - ——t

0%« A  /J/ \/ \/ \ p— | p—t—a—u—ro a

0%

5. Percentage of patients with whanau and/or staff concern recorded

No run chart rules apply to this graph (see Figure 44). When whanau and/or staff concern
was recorded, whether the concern had been acted on and documented was not always
recorded in the clinical record.

Figure 43  Percentage of patients with whanau/staff concern recorded: ward 4A.
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6. Percentage of patients with a correctly calculated PEW score (partial and
complete vital signs sets)

Figure 45 signals an improvement in the correct calculation of the total PEW score. This is
represented by the shift shown on the graph and moving the median line to 80 percent. This
occurred during the education period conducted before starting to use the new PVSCs.
However, the data shows that some work is needed to maintain the gains. The shape of the
graph closely relates to that shown in the percentage of patients with completed core vital
signs set for the most recent set of vital signs.
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Figure 44  Percentage of patients with correctly calculated PEW score (partial and complete vital
signs sets): ward 4A.
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7. Percentage of patients where the complete vital signs set was calculated
correctly

Results for this measure did not differ much and were consistently 100 percent during the
implementation period (see Figure 46). No run chart rules apply to this graph.

Figure 45 Percentage of patients where the complete vital signs set was calculated correctly: ward
4A.
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8. Percentage of patients with correctly calculated partial vital signs set

No run chart rules apply to this graph (see Figure 47). The extremes shown in this graph
relate to the small numbers of partial vital signs sets in the auditing.
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Figure 46  Percentage of patients with correctly calculated partial vital signs set: ward 4A.
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9. Percentage of patients with modifications made to PEW score triggers

No run chart rules apply to this graph (see Figure 48). Many data points were zero and fall
on the median line (zero percent). Vital signs triggers should be modified only rarely because
overuse of modifications can hide patient deterioration. Where modifications were made, 100
percent (n=3) of those made during the implementation period had the rationale, duration,
date, signature and contact details documented by the medical staff member. Conversely, in
the baseline period, 75 percent (n=4) had this documentation.

Figure 47  Percentage of patients with modifications made to PEW score triggers: ward 4A.
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10. Percentage of patients who triggered an escalation in audit period

No run chart rules apply to this graph (see Figure 49). Many data points were zero and fall
on the median line (zero percent). This occurred mostly during the implementation period,
indicating that few escalations occurred as per the definition in the 24-hour period. As
discussed previously, less than 50 percent (n=13) of the escalations in the preparation
period were escalated and responded to according to the pathway and not documented as
per local policy. Conversely, in the implementation period, this occurred for 50 percent of

escalations (n=2).
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Figure 48  Percentage of patients who triggered an escalation: ward 4A.
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11. Percentage of patients marked ‘unresponsive’ in level of consciousness

No patients in the audit were marked unresponsive in the level of consciousness section.

Outcome measures

The Tauranga project team focused on the process measures during the testing (Table 16).
They are now investigating how they can collect and report on outcome measures. They felt
that they could collect measures one, two and four relatively easily.

Table 16 Tauranga Hospital’s approach to the national outcome measures for testing PEWS

National outcome measures

1 Number of escalations to rapid response team
(or equivalent)

2 Number of unplanned admissions to higher level
of care (intensive care)

3 Number of unplanned admissions to higher level
of care (high dependency unit)

4 Number of unplanned admissions to higher level
of care (transfer to higher acuity hospital)

5 Number of unplanned admissions to higher level
of care (increased 1:1 care)
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Appendix E Review of Whakatane Hospital’s audit data

The Whakatane team collected 10 weeks of baseline audit data for their paediatric ward (29
November 2021 to 7 February 2022) and 16 weeks of implementation audit data (14
February to 6 June 2022). They also undertook smaller audits for their acute care unit and
emergency department over this period. This report uses only the data from their paediatric
ward.

Case load and admissions meant they were unable to audit 10 cases every week. In total,
91 cases were audited for the baseline and 144 cases for the implementation period. The
data was cleaned, and one record was removed.

Process measures

In the following graphs, the yellow line denotes the week that implementation started on the
ward. See Appendix C for a description of the process measures.

1. Percentage of patients receiving appropriate frequency of vital sign monitoring

In Figure 50, the three astronomical points (circled areas) signal a change; no other run
chart rules apply to this graph. It appears that the variation smoothed during the
implementation period. Using cumulative sum (CUSUM) or statistical process control (SPC)
chart analysis may provide further insights.

Figure 49  Percentage of patients receiving appropriate frequency of vital signs monitoring:
paediatric ward.
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2. Percentage of patients where the use of partial sets of vital signs was
appropriate

In Figure 51, one astronomical point (circled) signals a change, but this is not supported with
subsequent data points. No other run chart rules can apply to this graph. Using CUSUM or
SPC chart analysis may provide further insights into this analysis.
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Figure 50  Percentage of patients where the use of partial sets of vital signs was appropriate:
paediatric ward.
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3. Percentage of patients with complete core vital signs set for the most recent
set of vital signs

In Figure 52, one astronomical point (circled) signals a change, but this is not supported with
subsequent data points. No other run chart rules can apply to this graph. Using CUSUM or
SPC chart analysis may provide further insights.

Figure 51  Percentage of patients with complete core vital signs set for the most recent set of vital
signs: paediatric ward.
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4. Percentage of patients with partial PEW score total marked with asterisk (*) for
the most recent vital signs set

Figure 53 shows that the use of an asterisk to mark the partial PEW score increased over
the implementation period. No run chart rules apply to this graph.
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Figure 52  Percentage of patients with partial PEW score total marked with an asterisk for the most
recent vital signs set: paediatric ward.
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5. Percentage of patients with whanau and/or staff concern recorded

In Figure 54, the circled area shows that the percentage of patients with whanau and/or staff
concern recorded decreased during the implementation period. When whanau and/or staff
concern was recorded, whether it had been acted on and documented was not always noted
in the clinical record.

Figure 53  Percentage of patients with whanau/staff concern recorded: paediatric ward
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6. Percentage of patients with correctly calculated PEW score (partial and
complete vital signs sets)

Figure 55 shows an astronomical point, but this did not result in any further changes. The
variation after this point appears to be reducing. Using CUSUM or SPC chart analysis may
provide further insights into this analysis.
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Figure 54  Percentage of patients with correctly calculated PEW score (partial and complete vital
signs sets): paediatric ward.

Percentage of patients with correctly calculated PEW score
(partial and complete vital signs sets) - paeds ward

100% 1
90% -
80% -
70% A
60% 1 ,
50% -
40% A
30% A
20% A

10% -
0%

Percentage

1234567 8 910111213141516171819202122232425262728293031323334
Sets of seven cases audited

7. Percentage of patients where the complete vital signs set was calculated
correctly

Figure 56 shows that complete vital signs sets are being calculated correctly on a regular
basis. No run chart rules apply to this graph. There was a low data point for set 21, which
relates to the low data point in Figure 55.

Figure 55  Percentage of patients where the complete vital signs set was calculated correctly:
paediatric ward.
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8. Percentage of patients with correctly calculated partial vital signs set

There was movement in the median line between baseline and implementation periods.
However, the extremes shown in Figure 57 relate to the small numbers of partial vital signs
sets in the auditing. This graph shows the data points that had data related to the correctly
calculated partial vital signs set.
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Figure 56  Percentage of patients with correctly calculated partial vital signs set: paediatric ward.
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9. Percentage of patients with modifications made to PEW score triggers

In Figure 58, many data points were zero and fall on the median line (zero percent). Vital
signs triggers should be modified only rarely as overuse of modifications can hide patient
deterioration. Not all modifications had the required documentation. No run chart rules apply
to this graph.

Figure 57  Percentage of patients with modifications made to PEW score triggers: paediatric ward.
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10. Percentage of patients who triggered an escalation in audit period

In Figure 59, many data points were zero and fall on the median line (zero percent). As
discussed, there was a small increase during the implementation period in the percentage of
those who had the escalation and response as per pathway as well as the required
documentation. No run chart rules apply to this graph.
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Figure 58  Percentage of patients who triggered an escalation in the audit period: paediatric ward
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11. Percentage of patients marked ‘unresponsive’ in level of consciousness

No patients in the audit were marked unresponsive in the level of consciousness section.

Outcome measures

The Whakatane project team focused on the process measures during the testing (Table
17). They have started looking at how they can collect and report on outcome measures.
They reported that they could collect measures one, three and four every month.

Table 17 Whakatane Hospital’s approach to the national outcome measures for testing PEWS

National outcome measures

1 Number of escalations to rapid response team
(or equivalent)

2 Number of unplanned admissions to higher level
of care (intensive care)

3 Number of unplanned admissions to higher level
of care (high dependency unit)

4 Number of unplanned admissions to higher level
of care (transfer to higher acuity hospital)

5 Number of unplanned admissions to higher level
of care (increased 1:1 care)
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Whakatane Hospital approach

Could collect monthly, noting very few
rapid response calls

Could collect monthly using TrendCare

Could collect monthly with support from
the analytics team

Started collecting using TrendCare



Appendix F Review of Nelson and Wairau Hospitals’
audit data

The NMH team collected 11 weeks of implementation audit data (from the week beginning
15 March to 31 May 2022). They combined the weekly retrospective auditing across the
paediatric wards at their two hospitals. This meant they were able to audit 10 cases every
week; 120 cases were audited for their implementation period. They used an electronic tool
to complete the audits.

The team used their Patientrack data to focus their auditing using the following selection
criteria:

¢ moadifications to PEWS trigger

e PEWS greater than or equal to four
o whanau/staff concern marked yes
e unresponsive marked yes.

If there were not enough records to make 10, then a random selection of admissions were
added.

This approach meant they were able to test their escalation pathway, and the clinicians
doing the auditing could focus on the questions related to the escalation pathway.

The data was cleaned, and no records were removed.

Process measures
See Appendix C for a description of the process measures.

1. Percentage of patients receiving appropriate frequency of vital sign monitoring

As shown on Figure 60, there was one astronomical point (circled area), which signals a
change, but this was not continued in later data points. No other run chart rules can apply to
this graph. The percentage of appropriate frequency of vital signs monitoring is high.

Figure 59  Percentage of patients receiving appropriate frequency of vital signs monitoring: Nelson
and Wairau paediatric wards
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2. Percentage of patients where the use of partial sets of vital signs was
appropriate

Figure 61 shows a trend, with five or more consecutive points all going up or down. This
reflects a reduction in appropriate use of partial vital signs sets. If there was another data
point below the median line, this would be a shift. These results show that an opportunity
exists for improvement activity in the appropriate use of partial sets. This could be looked at
with the future amendments to Patientrack relating to the use of partial vital sign sets (the
term ‘toggle off’ is used in Patientrack).

Figure 60 Percentage of patients where the use of partial sets of vital signs was appropriate:
Nelson and Wairau paediatric wards
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3. Percentage of patients with complete core vital sign set for the most recent set
of vital signs

As shown in Figure 62, no run chart rules can apply to this graph. However, the downward
slope of the line shows fewer complete core vital sets in the data over time. An opportunity
exists for improvement activity in completing core vital signs sets, particularly around
observing blood pressure, which was the most frequently missed vital sign.

Figure 61  Percentage of patients with complete core vital signs set for the most recent set of vital
signs: Nelson and Wairau paediatric wards

Percentage of patients with complete core vital signs set for the most
recent set of vital signs - Nelson and Wairau paeds
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4. Percentage of patients with partial PEW score total marked with an asterisk (*)
for the most recent vital signs set

No run chart rules apply to this graph (Figure 63), but it is showing an increase in the use of
the asterisk marking partial signs (‘toggle off’ in Patientrack). One more data point above the
median line would signal a shift in the process. Of the 71 partial PEWS, only three had a
reason for the partial scoring recorded in the clinical record. When looking at the graph for
measure eight, the percentage of correctly calculated partial PEW scores has also
increased.
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Figure 62  Percentage of patients with partial PEWS total marked with asterisk (*) for the most
recent vital signs set: Nelson and Wairau paediatric wards
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5. Percentage of patients with whanau and/or staff concern recorded

No run chart rules apply to this graph (Figure 64). Only eight instances of whanau/staff
concern were marked; however, seven had the concern acted on and documented.

Figure 63  Percentage of patients with whanau/staff concern recorded: Nelson and Wairau
paediatric wards
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6. Percentage of patients with correctly calculated PEW score (partial and
complete vital signs sets)

No run chart rules apply to this graph (Figure 65). There is a high percentage of correct
calculation occurring as expected with the use of the electronic system that automatically
calculates (also shown in Figure 66). The team report that, where the percentage is not 100
percent, this was because the clinician entered the vital signs set using the existing partial
pathway rather than the ‘toggle off’. In Patientrack, selecting partial is not calculated.
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Figure 64  Percentage of patients with correctly calculated PEWS (partial and complete vital signs
sets): Nelson and Wairau paediatric wards
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7. Percentage of patients where the complete vital signs set was calculated
correctly

No run chart rules apply to this graph (Figure 66). The percentage of correct calculations
was high, as expected with the use of the electronic system that automatically calculates.
The point circled is an anomaly, and there were only three complete vital signs sets for this
data point.

Figure 65  Percentage of patients where the complete vital signs set was calculated correctly:
Nelson and Wairau paediatric wards
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8. Percentage of patients with correctly calculated partial vital signs set

The data point circled on Figure 67 could be seen as an astronomical point given its distance
from the median line. As noted earlier, the team report that, where the percentage is not 100
percent, this was because the clinician entered the vital signs set using the existing partial
pathway rather than the ‘toggle off’. In Patientrack, selecting partial is not calculated.
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Figure 66  Percentage of patients with correctly calculated partial vital signs set: Nelson and Wairau
paediatric wards
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9. Percentage of patients with modifications made to PEW score triggers

In Figure 68, many data points are zero and fall on the median line (zero percent). Vital signs
triggers should only rarely be modified as overuse of modifications can hide patient
deterioration. Only half of the modifications had the required documentation. No run chart
rules apply to this graph.

Figure 67  Percentage of patients with modifications made to PEWS triggers: Nelson and Wairau
paediatric wards
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10. Percentage of patients who triggered an escalation in audit period

The circled area in Figure 69 indicates a shift in the process. If the next data point was
above the median, this would also indicate a shift above the median line. This graph shows
that being able to prioritise admissions with a PEW score of four or more in the audit
selection helps the team to focus on the escalations. The escalation pathway was followed
for 41 percent of these, 35 percent had the response as per pathway, 33 percent had the
responder completing documentation and 30 percent had the recogniser completing
documentation.
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Figure 68
Wairau paediatric wards

Percentage of patients who triggered an escalation in the audit period: Nelson and
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11. Percentage of patients marked ‘unresponsive’ in level of consciousness

No patients in the audit were marked unresponsive in the level of consciousness section.

Outcome measures

Nelson and Wairau Hospitals’ approach to reporting on the national outcome measures is

set out in Table 17.

Table 18 Nelson and Wairau Hospitals’ approach to the national outcome measures for testing PEWS

National outcome measures

Number of escalations to rapid response team
(or equivalent)

Number of unplanned admissions to higher level
of care (intensive care)

Number of unplanned admissions to higher level
of care (high dependency unit)

Number of unplanned admissions to higher level
of care (transfer to higher acuity hospital)

Number of unplanned admissions to higher level
of care (increased 1:1 care)
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Nelson and Wairau Hospitals’ approach

Already have a system embedded to collect this
data, retrospective switchboard data and post-
event online audits collected. Can provide
monthly data

Nelson and Wairau Hospitals do not have
paediatric intensive care units

Nelson and Wairau Hospitals do not have
paediatric high dependency units

Audit coordinators receive monthly reports (from
Data and Analytics) for all patients transferred to
other hospitals. This needs refining for the
purpose of paediatric transfers

Extraction of data from TrendCare — this needs
refining
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