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The Scottish Patient Safety Programme (SPSP) is a unique national initiative that aims to improve the 
safety and reliability of health and social care and reduce harm, whenever care is delivered.  
 
As part of Healthcare Improvement Scotland’s ihub, SPSP is a coordinated campaign of activity to increase 

awareness of and support the provision of safe, high quality care, whatever the setting. 
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SPSP-MCQIC  
 
The Maternity and Children Quality Improvement Collaborative (MCQIC) aims to improve outcomes and reduce 

inequalities in outcomes by providing a safe, high quality care experience for all women, babies and families 

across maternity, neonatal and paediatric care settings in Scotland. MCQIC is part of the Scottish Patient Safety 

Programme (SPSP). Since the launch in 2013, the programme has demonstrated broad engagement with boards 

and some excellent pieces of work which show considerable promise in making Neonatal Services in Scotland 

safer.  

With the extension of funding until 2019, the programme will now look to:  
- Consolidate and support existing good practice around improvement and harm reduction  
- Continue to promote and support the use of data for improvement  
- Focus on a number of core measures supported by partnership agreements  

 

The MCQIC Neonatal Care programme will continue to use a data collection strategy that will allow you to 

identify solutions and track the impact of changes over time. The resulting data should give you confidence that 

you are identifying and impacting a large percentage of the harm events occurring in your board, without 

requiring that you spend all of your time or resources collecting data. With this in mind we are encouraging all 

areas to share the data with the teams involved in generating it for learning and development. 

The SPSP ambition is to ensure “people using health and social care services are safe from harm ‘in line with 

Scottish Government’s National Health and Wellbeing Outcome 7. Prevention of harm is central to the 

ambition. Key to this is improving outcomes for people by preventing, recognising and responding to 

deterioration in any care setting. The SPSP ambition has 3 core themes. These themes are drivers within the 

MCQIC programme.  

       

Prevention

ResponseRecognition

Harm

System Enablers

 

The change model used by the Scottish Patient Safety Programme is 

the Model for Improvement. This section includes guidance in the application of this as well as references to the text books 

used to support this work. Each neonatal unit has been provided with a copy of The Improvement Guide which is 

referenced.   

Medicines 

Support of safer use if medicines across the health 

and social care settings in Scotland 

 

Deterioration 

Improve Outcomes for people by preventing, 

recognising or responding to deterioration in any 

care setting. 

 

System Enablers 

Involving people in safety involves them to make 

informed decisions of their safety.  
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Guidance on Testing, Implementing and Spreading 

The following is some guidance on the differences between testing, implementing and 
spreading. 

The Model for Improvement  

The 3 questions:  
1. What are we trying to accomplish? 
2. How will we know that a change is an improvement? 
3. What change can we make that will result in improvement? 
 
How? 
Plan Do Study Act (PDSA) cycles 

Testing (The Improvement Guide, Chapter 7, p 139) 

Tests should be designed so that as little time, money and risk as possible are invested while at the 
same time enough is learned to move towards full scale implementation of the change.  

There are 3 main principles to testing: 

1. If possible keep your tests on a small scale initially and increase the scale of the test on the 
basis of learning. 

2. As the scale of the test is expanded, include differing conditions in your test (e.g. a test at 9 
am on a Monday morning will differ from a test run at 2am on a Saturday night).  

3. Plan the test, including the collection of data.  

Small scale does not mean small change but refers to the initial extent of the test. 

The concept of ‘degree of belief’ is used to describe one’s conviction that the change will lead to an 
improvement in the future. The “Degree of belief” concept is related to the amount of confidence that 
the “team” have that the test will be successful, increased confidence in the concept of testing will 
consequently increase the teams confidence in the methodology.  

Low “Degree of belief” within the testing team and the wider observing team can act as a barrier to 
progressing change – keeping the tests small will help to increase confidence in testing and the 
methodology. 

Testing involves the team conducting a sequence of PDSA test cycles, these can be quickly 
accelerated to increase the rate of improvement again as confidence grows in the methodology. 
Multiple tests can be run on the same day.  

Using rapid testing, interrogating the results from multiple tests and using the learning to guide future 
tests are referred to as multiple ramps. Knowledge of the subject matter is important in studying the 
results of tests of a change. It is essential to analyse the data from your tests – using run charts, this 
will provide the team with graphical display of the results of tests and can again be used to develop 
the degree of belief in the proposed change and the methodology.  

Testing before implementing is almost always important for successful implementation. 

Staff training, putting resources in place (e.g. printing thousands of information leaflets), updating 
guidelines are not part of the testing phase. These relate to the implementation phase when the data 
from the testing phase confirms that a change is an improvement.  
 
Implementation (The Improvement Guide, Chapter 8, p 173) 
 
Implementation is about how to make a change an integral part of the system. A common mistake is 
to go straight to implementation and skip testing. This is the traditional ‘spray and pray’ approach – 
update the guideline, communicate to staff and hope it is followed. 
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Implementation should be managed as a series of cycles. 

Once improvements are implemented, practices need to be established to ensure the change 
becomes the normal way the business is run. Some of the practices that help make improvements 
permanent in an organisation are standardisation, documentation, training, measurement, and 
appropriate resourcing. Periodic self audits can be useful in determining whether these practices are 
being followed. 
The increased permanence of a change associated with moving from testing to implementation is 
usually accompanied by increased awareness of and reaction to the change. 

Many of the ways in which people are motivated to support a change begin before implementation is 
started.  

The difference between testing and implementing 

Implementation of a change often requires new forms, training, and a piece of equipment, updating a 
guideline or protocol or something else that requires resources to be allocated. The consideration of 
the resources required to implement is the difference between testing and implementing. Testing is 
done ‘small scale’, where resourcing is not an issue.  

Understanding how a proposed change will be maintained should be part of the implementation plan. 
Consider the following: 

- Will the change have a small or large effect on the system? 
- Who has the authority to implement the change? 
- How will the change be communicated? 
- How will improvements and learning be shared with other departments? 
- Is training and education required? 
- What will be the process for updating guidelines, measurements, etc?  
- Consider the role of information technology? 
- Use the Implementation Checklist (The Improvement Guide, Figure 8.1, p. 185) 

Spreading (The Improvement Guide, Chapter 9, p 195) 

Spreading improvement means having people implement good ideas beyond some initial locations. 
Spread is supported by the improvement capabilities of testing and implementing a change, but now 
multiples sites are involved so execution is more complex.  

For the spread of new ideas to happen in a timely fashion, the spread process needs to be managed 
(NB Project Plan). 

Spread is founded on communication to raise awareness, attract “adopters” who colleagues who are 
interested in the topic and will progress the change and share the technical content with them. 

For a spread plan to be effective the project lead should assign people who are recognised to be 
effective change agents to the work and allocate them sufficient time. 

Adopters will usually progress through stages of change, from awareness to decision to act and from 
decision to act to action. The role of the spread team is to develop communication tactics to assist 
adopters to make these transitions. 

People within the leadership team who are influencers or opinion leaders in the system where the 
change is to take place, serve as the best messengers. It is important to remember that the 
influencers and opinion leaders may not always be the people who have authority. Opinion leaders 
can have a compelling story to tell which demonstrates the benefits of adopting the change.  

Making the success of early adopters visible reduces the perceived risk of the majority and makes 
their decision to adopt easier. Use the data obtained in early testing, indicating the challenges 
overcome and highlighting the successes is an effective way to begin conversations.  
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Deterioration and harm 

Safe, effective and reliable care 

ILO1 
Rate of central venous catheter related blood stream infections (CRBSI) / 1000 central line days 

(for teams not using the preferred national definition in the CLABSI measure) 
Outcome 

ILO1db Days between CRBSI  

Days 

between 

ILO3 Rate of central line associated bloodstream infections (CLABSI)  Outcome 

ILO3db Days between central line associated bloodstream infections (CLABSI)  

Days 

between 

ILP1i % compliance with central venous catheter (CVC) insertion bundle  Process 

ILP1m % compliance with CVC maintenance bundle  Process 

DO2 Rate of term admissions admitted to the neonatal unit  Outcome 

DP2 % of infants with risk assessment completed at birth  Process 

DP3 % compliance with local observation recording & monitoring system  Process 

NO2 % newborn infants diagnosed with NEC (updated measure) Outcome 

NP2 
% compliance with the NEC prevention package Process 

NO2db Days between infants diagnosed with NEC  

Days 

between 

HPO1 Rate of admission hypothermia in infants  Outcome 

HPO1db Days between infants with hypothermia  

Days 

between 

HPP1 % compliance with hypothermia prevention measures  Process 

HPP2 % of infants with a measured and documented temperature within 1 hour of admission  Process 

PWP1 % compliance with preterm perinatal wellbeing package. Process  

            Table of measures 
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Reduction in harm resulting from invasive lines 

Measure name  
Rate of central venous catheter related bloodstream infections (CRBSI) 

For teams not using the nationally preferred CLABSI definition in measure (ILO3) 

Identifier ILO1 

Primary Driver Safe, effective and Reliable care 

Type Outcome 

Why is this 

measure needed 

in our project? 

This outcome measure is linked to the reliability of the CVC insertion and maintenance bundles. 

Reliable application of the bundles should result in the reduction of CRBSI 

Measurement 

definition 

Numerator: Total number of CRBSI in the month 

Denominator: Total number of central venous catheter days in the month 

Rate (per 1,000):   numerator    x    1000 

                             denominator 

Operational 

definition 

A CRBSI is locally defined – each unit will have an explicitly defined diagnosis definition 

which is applied consistently. 

This measure is only to be used if you do not use the nationally preferred CLABSI 

definition. If you have now started to report using the national definition, data should be 

entered in the reporting template for ILO3 

 A CVC is defined as any central venous access device which provides vascular access to 

the central vascular system including umbilical lines, PICC and surgically inserted central 

lines.  

 These septicaemias are associated with any organism and not restricted to staphylococcus 

aureus 

A CVC day is defined as any calendar day or part there of where the infant is documented to 

have had central venous access insitu 

Exclusions Infants without CVC 

Stratifiers You may wish to differentiate between specific line types or anatomical placement of the lines 

Data collection 

and sampling 

method 

No sampling. All infants with CVC insitu should be included 

Display Rate (per 1,000 CVC days). Run chart – monthly reporting. 

Baseline data 

available? 
No  

Goal or target 30% reduction  
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Measure name  Days between central venous catheter related bloodstream infections (CRBSI) 

Identifier ILO1db 

Primary Driver Safe, effective and Reliable care 

Type Outcome 

Why is this 

measure needed in 

our project? 

This outcome measure is linked to the reliability of the CVC insertion and maintenance 

bundles. Reliable application of the bundles should result in the reduction of CRBSI and 

therefore prolonged periods of time between diagnosis or acquisition within the unit 

Measurement 

definition 
Count: number of days between diagnosis of CRBSI  

Operational 

definition 

A CRBSI is locally defined – each unit will have an explicitly defined diagnosis 

definition which is applied consistently. 

 A CVC is defined as an umbilical arterial catheter (UAC), umbilical venous catheter 

(UVC), percutaneous long line or surgically inserted long line.  

 A CVC day is defined as any calendar day or part thereof where the infant is documented 

to have had central venous access in situ. 

 

  

Exclusions Infants without CVC 

Stratifiers You may wish to differentiate between specific line types or anatomical placement of the lines 

Data collection and 

sampling method 
No sampling. All infants with CVC insitu should be included 

Display Days between  

Baseline data 

available? 
No  

Goal or target 300 days between or no CRBSI 
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Measure name  Rate of central line associated bloodstream infections (CLABSI) 

Identifier ILO3 

Primary Driver Safe, effective and reliable care 

Type Outcome 

Why is this measure 

needed in our 

project? 

CLABSI is a recognised source of significant morbidity and mortality in neonatal care. Using 

the CVC insertion and maintenance bundles reliably should result in a reduction in this 

outcome.  

Measurement 

definition 

Numerator: Total number of CLABSI in the month 

Denominator: Total number of CVC days in the month 

Rate (per 1,000):   numerator    x    1000 

                             denominator 

Operational 

definition 

 A CVC is defined as an umbilical arterial catheter (UAC), umbilical venous catheter 

(UVC), percutaneous long line or surgically inserted long line.  

 A CVC day is defined as any calendar day or part thereof where the infant is 

documented to have had central venous access in situ. 

Preferred national definition: 

CLABSI is a primary laboratory confirmed late onset bloodstream infection (see Late Onset 

Infection Measure for definition) in a patient with a central line at the time of (or within 48-

hours prior to) the onset of symptoms and the infection is not related to an infection from 

another site. Cultures with the same organism taken within 72 hours of each other will be 

counted as one positive episode. 

(NHS Boards can use their own preferred definition of CLABSI; however, only one definition 

should be used within a board. If boards change their definition to align with preferred 

national definition this should be annotated within their data set.) 

Exclusions Nil. 

Stratifiers 
You may wish to differentiate between specific line types or anatomical placement of the 

lines 

Data collection and 

sampling method 
No sampling. All infants with CVC in situ should be included. 

Display Rate (per 1,000 CVC days). Run chart – monthly reporting. 

Baseline data 

available? 
No 

Goal or target To be agreed Locally. Over time may look to target a rate of 2 per 1000 line days. 
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Measure name  Days between central line associated bloodstream infections (CLABSI) 

Identifier ILO3db 

Primary Driver Safe, effective and reliable care 

Type Outcome 

Why is this measure 

needed in our 

project? 

This outcome measure is linked to the reliability of the CVC insertion and maintenance 

bundles. Reliable application of the bundles should result in the reduction of CLABSI and 

therefore prolonged periods of time between diagnosis or acquisition within the unit. 

Measurement 

definition 
Count: number of days between diagnosis of CLABSI.  

Operational 

definition 

 A CVC is defined as any central venous access device which provides vascular access 

to the central vascular system including umbilical lines, PICC and surgically inserted 

central lines.  

 A CVC day is defined as any calendar day or part thereof where the infant is 

documented to have had central venous access in situ 

Preferred national definition: 

CLABSI is a primary laboratory confirmed late onset bloodstream infection in a patient with 

a central line at the time of (or within 48-hours prior to) the onset of symptoms and the 

infection is not related to an infection from another site. Cultures with the same organism 

taken within 72h of each other will be counted as one positive episode  

(NHS Boards can use their own preferred definition of CLABSI  however, only one definition 

should be used within a board.  If boards change their definition to align with preferred 

national definition this should be annotated within their data set.) 

Exclusions Nil. 

Stratifiers 
You may wish to differentiate between specific line types or anatomical placement of the 

lines 

Data collection and 

sampling method 
No sampling. All infants with CVC insitu should be included 

Display Days between  

Baseline data 

available? 
No  

Goal or target To be agreed locally. 
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Measure name  Percentage compliance with central venous catheter (CVC) insertion bundle 

Identifier ILP1i 

Primary driver Safe, effective and reliable care 

Type Process 

Why is this measure 

needed in our 

project? 

It is recognised that the clinical condition of some infants requires the insertion of central 

venous catheters – using the central venous or arterial catheter insertion bundle mitigates 

for the main risks associated with these inserting devices, such as development of line 

associated septicaemia.  

Measurement 

definition 

Numerator: number of procedures where full compliance with the CVC insertion bundle 

is demonstrated  

Denominator: number of line insertions    

Percentage:   numerator    x    100 

                      denominator 

Operational definition 

 A CVC is defined as an umbilical arterial catheter (UAC), umbilical venous catheter 

(UVC), percutaneous long line or surgically inserted long line.  

 A CVC day is defined as any calendar day or part thereof where the infant is 

documented to have had central venous access in situ. 

CVC insertion bundle* 

 Compliance with local hand hygiene policy. 

 Two-person technique – practitioner inserting the line to use maximal barrier 

protection (use of hat, mask, gown, sterile gloves and drapes/full theatre 

pack to maintain asepsis) and an assistant should be present for the duration 

of the procedure. The assistant should use maximal barrier protection where 

local conditions permit. 

https://www.his.org.uk/files/3113/8693/4808/epic3_National_Evidence-

Based_Guidelines_for_Preventing_HCAI_in_NHSE.pdf 

 Skin preparation – chlorhexidine (unless contra-indicated) as per local policy 

and allow appropriate time for skin to dry prior to starting procedure. 

 Appropriate fixation of the line – suture if required and application of 

transparent semi-permeable dressing as appropriate (use gauze only if the 

site is bleeding/oozing). 

 Documentation of the correct line tip position by appropriate imaging. 

*Provision of each of the bundle components should be appropriate to the infant’s clinical 

condition. If during the care of the infant it is not clinically appropriate to provide any of 

the CVC insertion bundle components this does not constitute non-compliance as long as 

the reason for not complying is clearly documented in the case notes. 

Recommended 

practice 

 Two person technique with both scrubbed for procedure. 

 Open cot or incubator sides down. 

 Using lower limb*, upper limb then scalp in order of preference for long lines. 

         *Care should be taken to ensure the catheter tip does not rest within the lumbar 

vein or the heart. 

 Accurate measuring before procedure starts to ensure optimal line placement. 

https://www.his.org.uk/files/3113/8693/4808/epic3_National_Evidence-Based_Guidelines_for_Preventing_HCAI_in_NHSE.pdf
https://www.his.org.uk/files/3113/8693/4808/epic3_National_Evidence-Based_Guidelines_for_Preventing_HCAI_in_NHSE.pdf
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 Clean from nipple to groin for umbilical lines. 

 Procedure stopped if sterility compromised. 

Exclusions Nil. 

Stratifiers 
You may wish to differentiate between specific line types or anatomical placement of the 

lines 

Data collection and 

sampling method 

Sampling: Select five infants with CVC inserted per week or 20 per month to review.   

If fewer than five lines inserted per week please include all. 

If electronic systems are used, all patients may be included each month. 

Display Percentage run chart – monthly reporting  

Baseline data 

available? 
No  

Goal or target 95% compliance with CVC insertion bundle 
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Measure name  Percentage compliance with central venous catheter (CVC) maintenance bundle 

Identifier ILP1m 

Primary driver Safe, effective and reliable care 

Type Process 

Why is this 

measure needed in 

our project?  

It is recognised that the clinical condition of some infants requires the insertion of 

central venous access – using the central venous/arterial catheter maintenance bundle 

to ensure reliable review and care of the central line while in situ helps mitigate for the 

main risks associated with these devices, such as septicaemia, unintended 

dislodgement and delayed removal. 

Measurement 

definition 

Numerator: number of infants where full compliance with the CVC maintenance bundle 

is demonstrated  

Denominator: number of infants     

Percentage:   numerator    x    100 

                     denominator 

Operational 

definition 

 A CVC is defined as an umbilical arterial catheter (UAC), umbilical venous catheter 

(UVC), percutaneous long line or surgically inserted long line.  

 A CVC day is defined as any calendar day or part thereof where the infant is 

documented to have had a CVC in situ. 

CVC maintenance bundle 

 Daily assessment and documentation of line necessity. 

 Hand hygiene (as per local policy) and maintain asepsis prior to line 

maintenance and access (sterile gloves/aseptic non-touch technique). 

 Use chlorhexidine/alcohol solution for cleaning hub and other key parts 

(protection of the key-parts and allowing cleaned sites to dry for at least 

15 seconds underpins the whole process). 

 Replace dressing if damp/loose/visibly soiled. Use appropriate 

chlorhexidine solution to decontaminate the skin in this situation unless 

contraindicated and leave to dry before re-covering. 

 Change infusion lines, giving sets, ports and filters with a frequency 

determined by manufacturer’s instructions 

*Provision of each of the bundle components should be appropriate to the infant’s 

clinical condition. If during the care of the infant it is not clinically appropriate to provide 

any of the CVC maintenance bundle components this does not constitute non-

compliance as long as the reason for not complying is clearly documented in the case 

notes. 

Recommended 

practice 

 It is good practice each day to review why the central line is needed: 

Diagnostics 

Resus 

IV drugs 

Fluids (IV) 

TPN or transfusion 

 If central line is in situ for administration of TPN, consider removal when enteral 

feeds reach 120ml/kg/day. (For a baby receiving 2 hourly feeds this equates to 

a volume (ml) of 10 x Wt per feed). 

 Daily documentation of site appearance and dressing integrity. 
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Exclusions Nil.  

Stratifiers 
You may wish to differentiate between specific line types or anatomical placement of 

the lines. 

Data collection and 

sampling method 

Sampling: Select five infants with CVC per week or 20 per month to review.  

If fewer than five lines inserted per week please include all. 

If electronic systems are used, all patients may be included each month. 

Display Percentage run chart – monthly reporting. 

Baseline data 

available? 
No 

Goal or target 95% compliance with CVC maintenance bundle 
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Measure name Rate of term admissions admitted to the neonatal unit 

Identifier DO2 

Primary driver Safe, effective and reliable care 

Type Outcome 

Why is this measure 

needed in our 

project? 

This outcome measure is linked to the reliability of early recognition and appropriate 

response to the deteriorating patient. Many of these are due to respiratory disease, 

infection, hypoglycaemia, jaundice and encephalopathy and will require collaboration with 

local maternity services to ensure appropriate processes and pathways are in place to 

reduce incidence and/or facilitate management out with the NNU and alongside family. 

Measurement 

definition 

Numerator: Total number of term infants admitted to the neonatal unit. 

Denominator: Total number of live term births  in the month (births in labour ward, 

CMUs or home) 

Rate (per 1,000):   numerator    x    1000 

                               denominator 

Operational 

definition 
Term infants are defined as ≥37+0 weeks. 

Exclusions Term infants admitted postnatally from another unit. 

Stratifiers 

Individual units may want to examine what are planned/unplanned admissions. 

Units should categorise their admissions into the top five causes identified below to 

facilitate analysis and self-assessment and plan future improvement activity. 

 respiratory disease 

 infection 

 hypoglycaemia 

 jaundice 

 encephalopathy. 

Data collection and 

sampling method 
No sampling. All term infants admitted to the neonatal unit should be included. 

Display Percent. Run chart – monthly reporting or days between. 

Baseline data 

available? 
Yes, data should be available on Badgernet. 

Goal or target To be agreed locally with an overall national aim to achieve 3%. 
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Measure name  Percentage of infants with risk assessment completed at birth 

Identifier DP2 

Primary driver Safe, effective and reliable care 

Type Process 

Why is this 

measure needed in 

our project? 

Appropriate identification of risk factors of a deteriorating infant reduces the potential for 

harm. It is recognised that the early recognition and an appropriate response can 

minimise the extent of the deterioration. 

Measurement 

definition 

Numerator: number of infants with risk assessment completed at birth  

Denominator: number of inborn infants.  

Percentage:   numerator    x    100 

                       denominator 

Operational 

definition 

All infants born undergo a risk assessment as a guide to increase surveillance and 

identification of infants of potential concern. 

Each board is expected to have a locally developed risk assessment tool with clearly 

defined criteria for at-risk infants. 

(An example of a risk assessment checklist can be found on the BAPM NEWTT tool 

which may be adopted or adapted.)  

Exclusions 
Infants born with complex needs with a palliative care plan where no interventions to be 

carried out. 

Stratifiers  

Data collection and 

sampling method 

Sampling: select five live inborn births per week.  

If electronic systems are used, all patients may be included each month. 

Display 
Percentage, run chart – monthly reporting 

Baseline data 

available? 
No 

Goal or target 95% compliance 
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Measure name  Percentage compliance with local observation, recording and monitoring system. 

Identifier DP3 

Primary driver Safe, effective and reliable care 

Type Process  

Why is this measure 

needed in our 

project? 

Having an effective observation mechanism to record and monitor an infant’s clinical 

condition which supports the clinical team to make informed decisions in a timely manner 

is essential to reduce the potential of harm resulting from deterioration and last 

interventional therapy. 

Measurement 

definition 

Numerator: sample number of infants where the locally defined observation, recording 

and monitoring system has been met per month  

Denominator: total sample of infants to be monitored.     

Percentage:   numerator    x    100 

                        denominator 

Operational 

definition 

Each unit will locally and explicitly define their expected observation chart completion 

process for infants in the postnatal ward. 

All appropriate observation should be carried out at the appropriate time. 

Observation and monitoring will be required for the following at-risk infants; however, this 

list is a sample. 

Developing sepsis following premature rupture of membranes, known Group B 

Streptococcus carriage, pre-term infants. 

Intrapartum: Meconium stained liquor (requiring intervention), cord pH<7.1, base excess 

≤12mmol/l, Apgar ≤at 5 mins. 

Metabolic: Maternal diabetes, maternal β blockers, birthweight < 2nd centile. 

Other: maternal alcohol or drug abuse during pregnancy, maternal opiates <6 hours pre 

delivery, IPPV >5 mins, <37 weeks’ gestation. 

*Pathways of care for these infants to be determined locally and explicitly described to 

allow consistency in application of care across the multi-disciplinary team. 

Exclusions Nil  

Stratifiers 
You may wish to stratify by acuity level if you provide a mixed acuity service within the one 

geographic area. 

Data collection and 

sampling method 

Sampling: Select five patients per week or 20 per month to review.  

If electronic systems are used, all patients may be included each month. 

Display Percentage run chart – monthly reporting  

Baseline data 

available? 
No  
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Goal or target 95% compliance with this measure 
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Measure name  Percent of infants diagnosed with necrotising  enterocolitis (NEC) 

Identifier NO2 

Primary Driver Safe, effective and reliable care 

Type Outcome 

Why is this 

measure needed 

in our project? 

Infants born at <32 weeks gestation have an increased risk of developing NEC. This risk 
increases with decreasing gestational age. The aetiology of NEC is multifactorial and the 
outcomes can include bowel resection and death.1 

Measurement 

definitions 

Numerator: Total number of eligible* babies discharged from neonatal care in the month 

having had a one or more episodes of NEC  

Denominator: Number of infants born <32 weeks, who were both in the neonatal unit at 48 

hours of life and discharged from neonatal care in the month. 

Percent               :   numerator    x    100 

                                denominator 

 The eligible babies are those described in the denominator. 

 Babies are only attributed to the unit where they received care at 48 hours old. 

 Discharge from neonatal care would include home, children’s hospital or death in 

neonatal care. 

Operational 

definition 

What proportion of live born babies born at <32 weeks gestation who were admitted to a 

neonatal unit met the NNAP surveillance definition for NEC2 on one or more occasion? 

NEC may be diagnosed at surgery, post-mortem or on the basis of the following clinical and 

radiographic signs: 

At least one clinical feature from: 

(i) Bilious gastric aspirate or emesis 

(ii) Abdominal distension 

(iii) Occult or gross blood in stool (no fissure) 

And at least one radiographic feature from: 

(i) Pneumatosis 

(ii) Hepato-biliary gas 

(iii) Pneumoperitoneum 

Exclusions Nil 

Stratifiers None  

Data collection 

and sampling 

method 

No sampling. All eligible infants diagnosed with NEC should be included 

This data can be sourced from Badgernet. 

                                                           
1 http://fn.bmj.com/content/fetalneonatal/early/2017/11/01/archdischild-2017-313113.full.pdf 
2https://www.rcpch.ac.uk/system/files/protected/page/NNAP%202018%20Audit%20Measures%20(with%20c
over)%20v1.0.pdf 

http://fn.bmj.com/content/fetalneonatal/early/2017/11/01/archdischild-2017-313113.full.pdf
https://www.rcpch.ac.uk/system/files/protected/page/NNAP%202018%20Audit%20Measures%20(with%20cover)%20v1.0.pdf
https://www.rcpch.ac.uk/system/files/protected/page/NNAP%202018%20Audit%20Measures%20(with%20cover)%20v1.0.pdf
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Display Percent. Run chart – monthly reporting.  

Baseline data 

available? 
Yes.  Consider retrospective. 

Goal or target Aim to be agreed locally 
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Measure name  Percent compliance with the necrotising  enterocolitis (NEC) prevention package 

Identifier NP2 

Primary Driver Safe, effective and reliable care 

Type Process 

Why is this 

measure needed 

in our project? 

Infants born at <32 weeks gestation have an increased risk of developing NEC. This risk 
increases with decreasing gestational age.  The aetiology of NEC is multifactorial and 
outcomes can include bowel resection, neurodisability and death.34 

Measurement 

definitions 

Numerator: Total number of infants <32 weeks gestation receiving all elements of the 

prevention package. 

Denominator: Total number of infants <32 weeks who die, are discharged or reach 34+0 

weeks corrected gestational age in that month.   

percent :   numerator    x    100 

                  denominator 

Operational 

definition 

NEC prevention package 

 Avoidance of formula for infants born <32 weeks up to 34 weeks corrected 
gestational age or discharge if sooner. 

 Infants have a daily documented feeding plan in keeping with local guideline until 
full enteral feeds of 150ml / kg/day for three days established. 

 

This package is to be used in conjunction with the preterm perinatal wellbeing bundle & 

bundles designed to reduce hospital acquired infection (HAI).  Adherence with these 

packages would be anticipated to be associated with a reduction in NEC  

*Provision of each of the bundle components should be appropriate to the infant’s clinical 

condition. If during the care of the infant it is not clinically appropriate to provide any of the 

NEC care bundle components this does not constitute non-compliance as long as the 

reason for not complying is clearly documented in the case notes.It should also be 

acknowledged that there are processes out with the control of clinicians including parental 

choice that will mean that compliance of 100% will not to be achieved but units should aim 

to improve each element so as to maximise overall compliance. 

 

 

                                                           
3http://www.uhs.nhs.uk/OurServices/Childhealth/Neonatalsurgery/Conditionswetreat/NecrotisingEnterocoliti
s.aspx 
4 http://neoepoch.com/wheat-trial/ 

http://www.uhs.nhs.uk/OurServices/Childhealth/Neonatalsurgery/Conditionswetreat/NecrotisingEnterocolitis.aspx
http://www.uhs.nhs.uk/OurServices/Childhealth/Neonatalsurgery/Conditionswetreat/NecrotisingEnterocolitis.aspx
http://neoepoch.com/wheat-trial/
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Potential practices: 

There is evolving evidence that multi strain probiotics may reduce NEC but at this time the 

SPSP focus group did not feel this was strong enough to recommend.  Local consideration 

can be given to introduction.  SPSP will keep this under review. 

There is insufficient evidence to recommend routinely stopping feeds around blood 

transfusion although this is practiced in some neonatal units  in Scotland.  SPSP will await 

the results of the WHEAT trial (2). 

Antibiotic stewardship is important and can reduce the risk of NEC**.  All units caring for 

infants <32 weeks should review their prescribing practice to ensure that they avoid the 

use of broad spectrum antibiotics for empiric therapy, that they narrow the antibiotic 

spectrum once the organism and sensitivities are known, and promptly  discontinue 

antibiotics when acute phase markers are normal and the cultures are negative. 

**Cotten CM, Taylor S, Stoll B, et al. Prolonged duration of initial empirical antibiotic 

treatment is associated with increased rates of necrotizing enterocolitis and death for 

extremely low birth weight infants. Pediatrics. 2009;123:58–66. Alexander VN, Northrup V, 

Bizzarro MJ. Antibiotic exposure in the new born intensive care unit and the risk of 

necrotizing enterocolitis. J Pediatr. 2011;159:392–397. 

Exclusions  

Stratifiers None  

Data collection 

and sampling 

method 

No Sampling, all infants born <32 weeks. 

 

Display Percent  -  monthly reporting  

Baseline data 

available? 
No. 

Goal or target 95% compliance with NEC prevention package 
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Measure name  Days between infants diagnosed with Necrotising  Enterocolitis (NEC) 

Identifier NO2db 

Primary Driver Safe, effective and reliable care 

Type Outcome 

Why is this measure 

needed in our 

project? 

Premature and other sick babies have immature and fragile bowels. Why a certain baby 
develops NEC is often impossible to determine but we believe the interaction of many 
different factors may be involved.  

It can be a serious illness. Some babies may lose some of their bowel because of it, for 

other babies, it may prove fatal. 

Measurement 

definition 
Count: number of days between diagnosis of NEC.  

Operational 

definition 

What proportion of live born babies born at <32 weeks gestation who were admitted to a 

neonatal unit met the NNAP surveillance definition for NEC  on one or more occasion? 

NEC may be diagnosed at surgery, post-mortem or on the basis of the following clinical and 

radiographic signs: 

At least one clinical feature from: 

(i) Bilious gastric aspirate or emesis 

(ii) Abdominal distension 

(iii) Occult or gross blood in stool (no fissure) 

And at least one radiographic feature from: 

(i) Pneumatosis 

(ii) Hepato-biliary gas 

(iii) Pneumoperitoneum 

Exclusions Nil 

Stratifiers Nil 

Data collection and 

sampling method 
No sampling. All infants. 

Display Days between  

Baseline data 

available? 
No  

Goal or target To be agreed locally. 
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Reduction in harm resulting from hypothermia 

Measure name  Rate of admission hypothermia in infants 

Identifier HPO1 

Primary driver Safe, effective and reliable care 

Type Outcome 

Why is this measure 

needed in our 

project? 

Evidence shows that hypothermia is associated with increased morbidity and mortality 

at all gestations. 

Measurement 

definition 

Numerator: Total number of infants admitted to NICU with hypothermia in the month 

Denominator: All inborn infants in the month 

Rate (per 1,000):   numerator    x    1000 

                              denominator 

Operational 

definition 

Admission hypothermia is defined as a core temperature <36.5°C resulting in 

admission to the neonatal unit or measured within 1 hour of admission. 

 Hypothermia on admission to NNU when baby admitted for another reason (e.g. 

extreme premature infant from theatre). 

 Hypothermia as a reason for admission to NNU including those not formally 

admitted but who require re-warming. 

Prevention 

measures 

Hypothermia prevention may include: 

Hypothermia on admission to NNU for other reason 

 Warm delivery room 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf 

 Doors closed – no drafts 

 Radiant heater 

 Delivery into plastic bag with external heat source during delayed cord 

clamping when appropriate 

OR 

 

 Drying infant and wrapping in warm towels or using plastic bag with warming 

maintained 

 Covering the head with woollen hat 

 Skin to skin with mother and infant protected from heat loss 

 Monitoring temperature during resuscitation/stabilisation 

 

Hypothermia as reason for admission to NNU 

 Post-natal environment at appropriate temperature 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf 

 Infant appropriately dressed 

 Skin to skin with mother and infant protected from heat loss. 

 Feeding support. 

 

Elements of appropriate care and potential areas for improvement can be determined 

locally and reported via measure HPP1 as % of compliance. 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf
http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf
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Exclusions 
 Therapeutic hypothermia. 

 Measure of temperature on admission of infants born before arrival at the hospital. 

Stratifiers Two identified groups from operational definition. 

Data collection and 

sampling method 
No sampling. All infants with hypothermia should be included. 

Display Rate (per 1,000 live births). Run chart – monthly reporting or days between. 

Baseline data 

available? 
No 

Goal or target 

To be agreed locally 

 Potential to aim for ≤10% of babies with temperature 36–36.4°C and zero babies with 

temperature <36°C as per NNAP. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measure name  Hypothermia prevention 
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Identifier HPP1 

Primary driver Safe, effective and reliable care. 

Type Process – locally defined. 

Why is this measure 

needed in our project? 

Evidence shows that hypothermia is associated with increased morbidity and mortality 

at all gestations. Reliable application of appropriate measures identified locally should 

minimise incidence. 

Measurement definition 

Numerator: Infants where full compliance with locally defined prevention measures are 

demonstrated  

Denominator: All inborn infants minus exclusions 

Percentage:   numerator    x    100 

                     Denominator 

Operational definition 

There are two groups in which hypothermia might be prevented with the measures 

listed: 

Hypothermia found in an infant  with additional risks 

 Warm delivery room 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf 

 Doors closed – no drafts 

 Radiant heater 

 Delivery into plastic bag with warming maintained for delayed cord clamping 

when appropriate 

OR 

 Drying infant and wrapping in warm towels or using plastic bag with warming 

maintained 

 Covering the head 

 Skin to skin with mother and infant protected from heat loss 

 

Hypothermia found in an infant without additional risks 

 Post-natal environment at appropriate temperature 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf 

 Infant appropriately dressed 

 Skin to skin with mother and infant protected from heat loss. 

 Feeding support. 

Exclusions 
 Therapeutic hypothermia. 

 Measure of temperature on admission of infants born before arrival at the hospital. 

Stratifiers Two identified groups from operational definition. 

Data collection and 

sampling method 

Sampling: Select five inpatient infants per week or 20 per month to review.  

If fewer than five per week please include all. 

If electronic systems are used, all patients may be included each month. 

Display Percentage chart – monthly reporting. 

http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf
http://apps.who.int/iris/bitstream/10665/63986/1/WHO_RHT_MSM_97.2.pdf
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Baseline data available? No. 

Goal or target 95% compliance with local bundle elements. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Measure name  Hypothermia prevention 

Identifier HPP2 

Primary driver Safe, effective and reliable care 
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Type Process – locally defined 

Why is this measure 

needed in our project? 

Evidence shows that hypothermia is associated with increased morbidity and 

mortality at all gestations. Early detection and reliable application of appropriate 

measure identified locally should minimise incidence 

Measurement definition 

Numerator: Infants in the neonatal unit with a measured and documented 

temperature within 1 hour of admission. 

Denominator: All infants admitted to the neonatal unit. 

Percentage:   numerator    x    100 

                     denominator 

Operational definition 
All infants admitted to the neonatal unit should have a core temperature measured 

and documented within 1 hour. 

Exclusions Nil 

Stratifiers Nil 

Data collection and 

sampling method 

Sampling: Select five inpatient infants per week or 20 per month to review.  

If fewer than five per week please include all. 

If electronic systems are used, all patients may be included each month. 

Display Percentage chart – monthly reporting 

Baseline data available? No 

Goal or target 95% compliance 

 

 

 

 

 

 

 

Measure name  Percentage compliance with preterm perinatal wellbeing package. 

Identifier 
PWP1 

Primary Driver Safe, effective and reliable care 

Type Process 
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5 http://www.nejm.org/doi/full/10.1056/NEJMoa054065 
6 http://www.nejm.org/doi/full/10.1056/NEJMoa073679 

 

Why is this measure 

needed in our 

project? 

There are a number of recognised practices which have been shown to improve both 

short and long term outcomes of babies born prematurely including; reducing 

Intraventricular Haemorrhage, Chronic Lung Disease, Sepsis, Cerebral Palsy, 

Necrotising enterocolitis and overall mortality. 

Measurement 

definition 

Numerator: Number of inborn infants who received all gestation applicable 

interventions.  

Denominator: number of inborn infants  < 34 weeks born in the month 

Percentage:   numerator    x    100 

                          denominator  

Operational definition Pre term perinatal wellbeing package.* 

 At risk infants (< 27 weeks) to be delivered in centre with NICU (level 3) ‡  

 All mothers of infants born < 30 weeks should be given Magnesium Sulphate 

antenatally within 24hrs of birth.  

 All infants born < 30 weeks should receive at least one dose of caffeine within 

the first three days56 

 Mothers own breast milk received by all infants < 32 weeks either as mouth 

care or enterally within 24 hours of birth. 

 All mothers of infants born < 34 weeks should be given antenatal steroids 

within 1 week of birth. 

 Optimal cord clamping (≥ 60 seconds) should be carried out for all infants 

unless specifically contraindicated e.g. no signs of life, Twin to Twin Transfusion 

Syndrome, evidence of major placental separation. 

 Temp 36.5-37.5 °C inclusive measured on admission (< 32 weeks gestation, 

NNAP), within 1 hour of birth. 

 

*Provision of each of the bundle components should be appropriate to the infant’s 

gestational age. There are processes out with the control of clinicians including parental 

choice that will mean that compliance of 100% will not to be achieved but units should 

aim to improve each element so as to maximise overall compliance. 

‡NNAP measure 

Recommended 

Practice 

 ILCOR recommend delaying the clamping of the cord for at least 60 seconds for all 

uncompromised preterm (and term) infants. 

Infants should be closely monitored and appropriate processes and pathways should be 

in place to avoid hypoglycaemia and hypocarbia. 

High dose steroids should be avoided within the first week of life. 

Mothers own breast milk is best for all preterm and term babies 

Hypothermia should be avoided in all preterm and term babies 

http://www.nejm.org/doi/full/10.1056/NEJMoa054065
http://www.nejm.org/doi/full/10.1056/NEJMoa073679
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Case review should be undertaken in cases of non-compliance to help develop tests of 

change within PDSA cycles. 

Exclusions Infants where a decision was made antenatally that they should receive palliative care. 

Stratifiers  

Data collection and 

sampling method 

Sampling: Select 5 infants per week or 20 per month to review – in born  in the month 

(born < 34+0) 

If less than 20 infants in the month all applicable infants should be included. 

If electronic systems are used, all patients may be included each month. 

Display Percentage, run chart – monthly reporting.   

Baseline data 

available? 

Yes – for some processes from NNAP 

Goal or target To be determined after baseline data collection. 


