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1.	 Introduction

Welcome to this seventh annual National Neonatal Audit Programme (NNAP) report covering the 
period from 1 January 2013 through 31 December 2013. 

A longer version of this report appears on the NNAP website www.rcpch.ac.uk/nnap. The online 
report contains additional tables, graphs and analyses. The symbol 8  in this report indicates that 
further analyses are available online.

This year’s report includes data from all 179 English and Welsh neonatal units (NNU) open in 2013, 
comprising 91,232 completed episodes involving 80,000 babies discharged during the calendar 
year.

Key messages

•	 Data completeness: Feeding and temperature data remains very good, and data   
		 completeness for questions such as that concerning Retinopathy of Prematurity (ROP) is  
		 much improved – 94% of eligible babies now have at least one ROP screen recorded, up from  
		 79% in 2012. Data completeness for infection related questions is still poor.

•	 Hypothermia matters: 93% of babies born at less than 29 weeks can now be shown to have  
		 had a temperature measured within an hour of birth – increasing from 89% in 2012.  
		 Hypothermia remains depressingly common – 12% of these babies had a temperature below  
		 36°C, which shows only a small improvement on 16% in 2012. 41% remain hypothermic with  
		 a temperature below 36.5°C (43% in 2012). Some variation between units is shown,  
		 representing an opportunity to improve care.

•	 Antenatal steroids are the best evidenced health promotion strategy in neonatology:  
		 Aggregate rates of antenatal steroid cover are now high at 83% and close to the NNAP  
		 standard of 85%, albeit not as high as sometimes seen in the selected populations enrolled  
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2.		 Methodology

2.1	 Case ascertainment 

Data for the NNAP analyses are extracted from the National Neonatal Research Database (NNRD) 
held at the Neonatal Data Analysis Unit (NDAU). The NNRD contains a predefined set of variables 
(the National Neonatal Dataset) obtained from the operational, electronic neonatal patient records 
of each participating NHS Trust. Data are downloaded from the Badger3 and BadgerNet patient 
record systems used in NNUs and transferred to NDAU with Trust Caldicott Guardian approval. 
Every baby admitted to the NNU would be expected to be entered on this system, and would also 
be eligible for inclusion in NNAP; the audit therefore achieves 100% case ascertainment. Babies 
receiving special care in transitional care or postnatal wards can also be entered. Data utilised for 
the NNAP analyses change year on year in keeping with changes to the audit questions. 

For this report, the cohort comprises all babies with a final discharge from neonatal care from  
1 January to 31 December 2013.

2.2	 Audit questions

The questions posed in the audit in 2013 were: 

1.	 Do all babies of less than or equal to 28+6 weeks gestation have their temperature taken within 
an hour after birth?

2.	 Are all mothers who deliver babies between 24+0 and 34+6 weeks gestation given any dose of 
antenatal steroids?

3.	 Are all babies with a gestational age at birth <32+0 weeks or <1501g at birth undergoing first 
Retinopathy of Prematurity (ROP) screening in accordance with the current national guideline 
recommendations?

4.	 What proportion of babies of <33+0 weeks gestation at birth are receiving any of their mother’s 
milk when discharged from a neonatal unit?

5.	
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9.	 What percentage of babies of more than or equal to 35+0 weeks gestation have an encephalopathy 
within the first three calendar days of birth?  

10.	 How many blood stream infectionsa are there on a NNU per 1,000 days of central lineb care?
		 athe growth of a recognised pathogen in pure culture, or in the case of a mixed growth, or growth of skin commensal,  

		  the added requirement for 3 or more of 10 predefined clinical signs
		 bcentral line = UAC, UVC, percutaneous long line or surgically inserted long line.	

These questions are addressed by the data items listed at Appendix B. 

2.3	 Participating units

There were 179 NNU in operation in England and Wales during 2013; all of which contributed data 
for this report (NNU levels SCU, LNU and NICU. Definitions of the di�erent categories of care can 
be found on page 9 of this report). The results for James Cook University Hospital, Middlesbrough, 
include those of Friarage Hospital as these units submit one combined set of data for South Tees 
Hospitals NHS Trust and the Leeds Neonatal Service covers both Leeds General and St James’s 
Hospitals. Similarly, data for the Leicester neonatal service includes data for Leicester General 
Hospital and Leicester Royal Infirmary. Participating units are listed at Appendix C.

Liverpool Women’s Hospital, which is using a standalone Badger system, requested that their data 
be included in selected audit questions only (questions 1, 2, 3, 5 and 6), as the quality and quantity 
of the data received for other questions was not representative of data that had been entered 
locally. 
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2.5	 Data analysis

The 2013 download included 91,232 completed episodes involving exactly 80,000 babies 
discharged in 2013. The number of babies eligible for each audit question varies depending on the 
gestational age covered by the question and the episode of care under consideration. In addition, 
numerators may vary from figures extracted locally; for example, in the analysis of the parental 
consultation question, some babies born, first admitted and discharged in 2013 may not appear 
in the analysis because the baby had a subsequent episode which continued into 2014. By the 
same reasoning, there are some episodes which finished during 2012 that were used for the 2013 
data analysis. NDAU conducts NNAP analyses using the age of the baby in minutes from birth, 
as opposed to calendar days, for reasons relating to patient anonymity. This can result in minor 
variations in the numerators for age critical fields, such as the timing of ROP screening – please 
tell us if you think this has a�ected your unit.

2.6 	 Denominator data

Perinatal denominator data are required from Trusts to enable the neonatal encephalopathy 
question ('What percentage of babies more than or equal to 35 weeks gestation have an 
encephalopathy within the first three calendar days of birth?') to be answered.

Prior to 2010, NNAP obtained this data in collaboration with the body responsible for the collection 
of perinatal data nationally, using a shared form. In 2011, due to a delay in transitioning to a new 
supplier for this work, NNAP collected this data directly from Trusts. This proved to be a time-
consuming and unsatisfactory process. To date there is no satisfactory replacement process 
for the delivery of perinatal denominator data to NNAP. It is hoped that this may be resolved 
through working with MBRRACE and the information centre, but NNAP are unable to report on 
encephalopathy (question 9) in the 2013 data report.

2.7	 Neonatal unit designations

In this report NNAP has used the descriptors from the Department of Health Toolkit to describe 
units as Special Care Units (SCU), Local Neonatal Units (LNU), or Neonatal Intensive Care Units 
(NICU). Where units change their designation we would like to hear about it.
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3.		 Results

Question 1
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Table 1.2
Babies born in England and Wales at a gestational age <29 weeks with their temperature taken 
within the first hour of birth, by neonatal network of birth. Discharges during 2013.

Neonatal network of birth

Number 
of 

eligible 
babies

TIME OF TEMPERATURE MEASUREMENT (FROM BIRTH)
Within an 

hour (as % of 
eligible babies)

After an 
hour

Not taken 
after 

admission

Missing/ 
unknown 

data
Other* 32 27 (84%) 4 1 0

Bedfordshire and 
Hertfordshire 68 68 (100%) 0 0 0

Cheshire and Merseyside 107 101 (94%) 1 0 5

Eastern 133 124 (93%) 5 2 2

Greater Manchester 193 185 (96%) 5 0 3

Kent 90 80 (89%) 6 0 4

Lancashire and South 
Cumbria 83 75 (90%) 4 0 4

London - North Central 110 103 (94%) 4 2 1

London - North East 194 175 (90%) 15 0 4

London - North West 169 144 (85%) 19 1 5

London - South East 125 119 (95%) 4 0 2

London - South West 68 61 (90%) 3 0 4

Midlands - Central 134 128 (96%) 5 1 0

Midlands - South West 128 116 (91%) 8 0 4

North Trent 114 106 (93%) 6 0 2

Northern 141 129 (91%) 7 0 5

Peninsula - South West 55 51 (93%) 4 0 0

South Central (North) 100 97 (97%) 3 0 0

South Central (South) 148 148 (100%) 0 0 0

Staffordshire,Shropshire 
and Black Country 
Newborn Network
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NNU Number 
of eligible 
TIME OF TEMPERATURE MEASUREMENT (FROM BIRTH)

TEMPERATURE VALUES (°C)  (AS % OF 

MEASUREMENTS TAKEN WITHIN AN HOUR 

FROM BIRTH)

Within an hour 

(as % of eligible 

After an hourNot taken 
after admission
Missing/ 
unknown 
data33.0°C -426.5°C

33.6°C -427.4°C
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Outlier analysis

1.	 Participating NNU for outlier analysis

We identified 2,876 babies in 170 NNU for inclusion in the temperature outlier analysis. We 
excluded from outlier analysis NNU where more than 10% of babies had no temperature records.  
We also excluded NNU with fewer than 10 babies born under 29 weeks’ gestation, and NNU that 
did not submit a full year of data. The 'non participant' units are identified in table 1.5. This left 88 
participating NNU and 2,434 babies included in the outlier analysis, most of the exclusions being 
due to many NNU having fewer than 10 eligible babies. There were two NNU with more than 10 
babies (33 babies in total) that did not provide su�cient data to participate in the outlier analysis.  
Further detail about the data set analysed is available online. 8

In the participating NNU, 95% of babies with temperature records had their temperature taken 
within one hour of birth.

2.	 Results of outlier analysis 

The main outlier analysis was based on complete data in participating NNU. We used a staged 
methodology to identify NNU where the rate of temperature measurement within one hour of 
birth was unusually low. As in previous NNAP reports, we chose the thresholds 0.025 and 0.001 
to flag NNU with unusually low values. The lower thresholds demarcate the rates where the 
probabilities are 0.025 and 0.001 of seeing a NNU fall below these levels when it is truly consistent 
with temperature taking in the population of usual NNU. We also adjusted the thresholds for 
multiple testing. We present the results of the outlier analysis using a funnel plot (Figure 1). Further 
detail and references for the methodology are available online.  8

NNU below threshold: We identified one NNU for further investigation. This NNU was on the 0.025 
threshold. This unit was contacted about potential outlier status, and had an opportunity to review 
the accuracy of its data prior to the report’s publication. Further details on the data outlier analysis 
process can be found on page 94 of this report.

Sensitivity analysis for NNU above threshold with missing temperature records: We also checked if 
units close to but above the 0.025 threshold that had missing values would fall below the threshold 
in the worst case scenario that all their missing values indicated no temperature was taken or 
temperature was taken late. We found no NNU that would fall below the threshold in the worst 
case scenario.   

Good performance: We identified NNU where all babies had temperature records and all were 
within one hour of admission. There were 31 NNU with >= 10 babies, and 60 NNU with <10 babies, 
that took the temperature of all their babies on time and recorded it. These are identified in table 
1.5. 
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Figure 1
Funnel plot showing proportion of babies <29 weeks gestation at birth, with temperature records, 
whose first admission temperature was taken within one hour of birth. 
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Outlier analysis

1.	 Participating NNU for outlier analysis

We initially identified 8,000 babies in 175 NNU for inclusion in the outlier analysis. We excluded 
NNU where more than 10% of babies had no ROP screening records. We also excluded NNU with 
fewer than 10 babies requiring a screen, and NNU that did not submit a full year of data. This left 
128 participating NNU and 6,412 babies. There were 39 NNU (1,329 babies) that did not provide 
su�cient data to participate in the outlier analysis. The 'non-participant' NNU are indicated in 
Table 3.4. The non participant units di�er from the participant units, being on average smaller, and 
having particularly incomplete data for more mature IUGR babies. Further detail about the data 
set analysed is available online. 8  In the participating NNU, 94% of babies with screening records 
were appropriately screened according to NNAP guidelines.

2.	 Results of outlier analysis 

The outlier analysis was based on complete data in participating NNU – babies with missing data 
were excluded. We used a staged methodology to identify NNU where the appropriate ROP 
screening rates were unusually low; more detail is available online.8  As in previous NNAP reports, 
we chose the thresholds 0.025 and 0.001 to flag NNU with unusually low values. We also adjusted 
the thresholds for multiple testing. We present the results of the outlier analysis using a funnel plot 
(Figure 2).  

NNU below threshold: We identified one NNU for further investigation. This unit was below the 
0.001 threshold. This unit was contacted about potential outlier status, and had an opportunity to 
review the accuracy of its data prior to the report’s publication. Further details on the data outlier 
analysis process can be found on page 94 of this report.  

Sensitivity analysis for NNU above threshold with missing screens: We also checked if NNU close 
to but above the 0.025 threshold that had some babies with no screening records would fall 
below the threshold in the worst case scenario that all their babies with no screening records had 
in fact failed to achieve the NNAP criteria (i.e. not screened at all, or not screened according to 
NNAP standards). It was found that two NNU could fall below the threshold if all of their missing 
screens failed to achieve the NNAP standard. If just one of the missing screens in each of these 
NNU achieved the standard, they would not fall below the 0.025 threshold. No other NNU would 
fall below the 0.025 threshold under this worst case scenario. 

Good performance: There were 22 NNU with no missing screening records and all babies achieving 
the NNAP standard. These are indicated in table 3.4.
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Figure 2: 
Funnel plot for proportion of babies <32 weeks gestation or <1,501g with screening records who 
were screened according to NNAP interpretation of RCPCH, RCOphth, BLISS guideline. 

Thresholds are 0.001 and 0.025 limits adjusted for multiple testing. Red dots show the two NNU 
identified by the missing screening records sensitivity analysis. Each dot represents one NNU.
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Question 4 

What proportion of babies of <33 weeks gestation at birth were receiving any of their own 
mother’s milk at discharge to home from a neonatal unit?

Standard: Benchmarking

Source of Standard: NNAP Board

Results

Only babies who had a final discharge to ‘home’ at the end of their first episode of care are 
included in this analysis, i.e. all the babies included in this question were admitted to and stayed in 
only one NNU before being discharged home.

Of the 10,229 babies born in NNAP NNU at less than 33 weeks there were 5,920 babies born <33 
weeks reported by 170 NNU who met the criteria for inclusion in this question.

Daily data summaries for the last or penultimate day of care indicated that 59% of eligible babies 
were receiving mother’s milk, exclusively or with another form of feeding, at the time of their 
discharge from neonatal care. Of the remaining babies, 40% 
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Table 4.2
Non-transferred babies born <33 weeks and receiving any of their mother’s milk when discharged 
from a NNU by neonatal network.

Neonatal network

Number 
of 

eligible 
Babies
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Figure 4.1
The proportion of non-transferred babies receiving any of their mother’s milk when discharged 
from a NNU, by gestational age at birth (completed weeks).

NNAP, 1 January - 31 December 2013
Table 4.3
Babies born <33 weeks and receiving any of their mother’s milk when discharged from a NNU.
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NNU 
level NNU name

Number 
of 

eligible 
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N N U  l e v e lN N U  n a m eN u m b e r  o f  e l i g i b l e  b a b i e sE N T E R A L  F E E D S  A T  T H E  T I M E  O F  D I S C H A R G EF e e d i n g  w i t h  a n y  m o t h e r ’ s  m i l k s  ( a s  %  o f  e l i g i b l e  b a b i e s )F e e d i n g  w i t h o u t  m o t h e r ’ s  m i l k  ( a s  %  o f  e l i g i b l e  b a b i e s )M i s s i n g  d a t a  ( a s  %  o f  e l i g i b l e  b a b i e s )S t  M a r y ' s  H o s p i t a l ,  I O W1 06  ( 6 0 % )4  ( 4 0 % )0  ( 0 % )S t  M a r y ' s  H o s p i t a l ,  L o n d o n5 04 0  ( 8 0 % )1 0  ( 2 0 % )0  ( 0 % )S t  R i c h a r d ' s  H o s p i t a l1 71 1  ( 6 5 % )6  ( 3 5 % )0  ( 0 % )S t e p p i n g  H i l l  H o s p i t a l2 81 8  ( 6 4 % )1 0  ( 3 6 % )0  ( 0 % )S t o k e  M a n d e v i l l e  H o s p i t a l3 41 8  ( 5 3 % )1 6  ( 4 7 % )0  ( 0 % )T a m e s i d e  G e n e r a l  H o s p i t a l1 86  ( 3 3 % )1 2  ( 6 7 % )0  ( 0 % )T a u n t o n  a n d  S o m e r s e t  H o s p i t a l3 82 5  ( 6 6 % )1 2  ( 3 2 % )1  ( 3 % )T u n b r i d g e  W e l l s  H o s p i t a l4 32 6  ( 6 0 % )1 7  ( 4 0 % )0  ( 0 % )U n i v e r s i t y  H o s p i t a l  L e w i s h a m5 34 2  ( 7 9 % )1 1  ( 2 1 % )0  ( 0 % )U n i v e r s i t y  H o s p i t a l  O f  S o u t h  M a n c h e s t e r3 72 3  ( 6 2 % )1 4  ( 3 8 % )0  ( 0 % )V i c t o r i a  H o s p i t a l ,  B l a c k p o o l2 91 4  ( 4 8 % )1 5  ( 5 2 % )0  ( 0 % )W a r r i n g t o n  H o s p i t a l3 21 5  ( 4 7 % )1 7  ( 5 3 % )0  ( 0 % )W a t f o r d  G e n e r a l  H o s p i t a l5 64 4  ( 7 9 % )1 2  ( 2 1 % )0  ( 0 % )W e x h a m  P a r k  H o s p i t a l5 33 9  ( 7 4 % )1 4  ( 2 6 % )0  ( 0 % )W h i p p s  C r o s s  U n i v e r s i t y  H o s p i t a l4 03 3  ( 8 3 % )7  ( 1 8 % )0  ( 0 % )W h i s t o n  H o s p i t a l3 31 0  ( 3 0 % )2 3  ( 7 0 % )0  ( 0 % )W h i t t i n g t o n  H o s p i t a l4 33 9  ( 9 1 % )4  ( 9 % )0  ( 0 % )W i t h y b u s h  H o s p i t a l86  ( 7 5 % )2  ( 2 5 % )0  ( 0 % )W o r c e s t e r s h i r e  R o y a l  H o s p i t a l6 64 7  ( 7 1 % )1 8  ( 2 7 % )1  ( 2 % )Y o r k  D i s t r i c t  H o s p i t a l1 89  ( 5 0 % )9  ( 5 0 % )0  ( 0 % )L N U  T o t a l2 7 7 91 7 1 6  ( 6 2 % )1 0 5 0  ( 3 8 % )1 3  ( 0 % )N I C UA r r o w e  P a r k  H o s p i t a l3 91 1  ( 2 8 % )2 8  ( 7 2 % )0  ( 0 % )B i r m i n g h a m  H e a r t l a n d s  H o s p i t a l7 14 9  ( 6 9 % )2 2  ( 3 1 % )0  ( 0 % )B i r m i n g h a m  W o m e n ' s  H o s p i t a l7 75 7  ( 7 4 % )2 0  ( 2 6 % )0  ( 0 % )B r a d f o r d  R o y a l  I n � r m a r y5 22 3  ( 4 4 % )2 9  ( 5 6 % )0  ( 0 % )C h e l s e a  a n d  W e s t m i n s t e r  H o s p i t a l5 84 8  ( 8 3 % )1 0  ( 1 7 % )0  ( 0 % )D e r r i f o r d  H o s p i t a l6 03 5  ( 5 8 % )2 5  ( 4 2 % )0  ( 0 % )G l a n  C l w y d  H o s p i t a l2 81 1  ( 3 9 % )1 7  ( 6 1 % )0  ( 0 % )G u y ' s  a n d  S t  T h o m a s '  H o s p i t a l6 45 6  ( 8 8 % )8  ( 1 3 % )0  ( 0 % )H o m e r t o n  H o s p i t a l6 84 7  ( 6 9 % )2 1  ( 3 1 % )0  ( 0 % )H u l l  R o y a l  I n � r m a r y6 33 2  ( 5 1 % )3 1  ( 4 9 % )0  ( 0 % )J a m e s  C o o k  U n i v e r s i t y  H o s p i t a l4 41 0  ( 2 3 % )3 4  ( 7 7 % )0  ( 0 % )K i n g ' s  C o l l e g e  H o s p i t a l6 65 2  ( 7 9 % )1 3  ( 2 0 % )1  ( 2 % )
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NNU 
level NNU name

Number 
of 

eligible 
babies

ENTERAL FEEDS AT THE TIME OF DISCHARGE

Feeding with 
any mother’s 
milks (as % 
of eligible 

babies)

Feeding 
without 
mother’s 

milk (as % of 
eligible babies)

Missing 
data 

(as % of 
eligible 
babies)

Lancashire Women and 
Newborn Centre

93 37 (40%) 56 (60%) 0 (0%)

Leeds Neonatal Service 90 42 (47%) 48 (53%) 0 (0%)

Leicester Neonatal Service 106 44 (42%) 61 (58%) 1 (1%)
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NNU 
level NNU name

Number 
of 

eligible 
babies

ENTERAL FEEDS AT THE TIME OF DISCHARGE

Feeding with 
any mother’s 
milks (as % 
of eligible 

babies)

Feeding 
without 
mother’s 

milk (as % of 
eligible babies)

Missing 
data 

(as % of 
eligible 
babies)

University Hospital Of North 
Staffordshire

67 32 (48%) 35 (52%) 0 (0%)

University Hospital Of North 
Tees

39 12 (31%) 27 (69%) 0 (0%)

University Hospital Of Wales 38 29 (76%) 9 (24%) 0 (0%)

William Harvey Hospital 42 18 (43%) 24 (57%) 0 (0%)

Wrexham Maelor Hospital 33 7 (21%) 25 (76%) 1 (3%)

NICU Total 2649 1521 (57%) 1123 (42%) 5 (0%)

Total 5920 3509 (59%) 2393 (40%) 18 (0%)

NNAP, 1 January - 31 December 2013

Additional data for tables 4.1 – 4.3 is available online. 8

Outlier analysis

1.	 Participating NNU for outlier analysis

We initially identified 5,920 babies in 170 NNU for inclusion in the outlier analysis. No NNU 
had >10% missing feeding records at discharge, so none were classified as 'non-participant'. We 
excluded NNU with fewer than 10 eligible babies, and NNU that did not submit a full year of data.  
This left 144 NNU and 5,777 babies born to 5,143 mothers for the outlier analysis. Further detail is 
online. 8  In the included NNU, 60% of babies with feeding records were wholly or partially fed 
with their own mother’s milk at discharge home.

2.	 Results of outlier analysis 

The main outlier analysis was based on complete feeding data in included NNU. We calculated 
the expected rate of discharge breastmilk feeding in each NNU, based on the characteristics of 
mothers, and compared the actual rate of breastmilk feeding with the expected rate. Further 
detail on the risk adjustment model to calculate expected rates are available online. 8 We used 
a staged methodology to identify NNU where the breastmilk feeding rates were unusually low. As 
in previous NNAP reports, we chose the thresholds 0.025 and 0.001 to flag NNU with unusually 
low values. The thresholds demarcate the breastmilk feeding rates where the probabilities are 
0.025 and 0.001 of seeing a NNU fall below these levels when it is truly consistent with the 
breastmilk feeding rate in the population of usual NNU. We adjusted the thresholds for multiple 
testing. We also identified NNU above the 0.975 and 0.999 thresholds. We present the results of 
the outlier analysis using a funnel plot (Figure 4.2).  

NNU outside thresholds: We identified six NNU with unusually low numbers of babies fed 
mother’s breast milk at discharge. These NNU were contacted about potential outlier status, and 
had an opportunity to review the accuracy of their data prior to the report’s publication. Further 
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details on the data outlier analysis process can be found on page 94 of this report. We also  
identified six NNU with unusually high numbers of babies breastmilk fed at discharge. We 
looked at the NNU-level average characteristics of the mothers whose babies were included in 
the breastmilk feeding outlier analysis. The expected rates for each NNU were based on these 
maternal characteristics, with lower expected rates for NNU with younger mothers, living in more 
deprived areas, with higher levels of smoking and higher proportions whose self-reported NHS 
ethnic category code was white, subcategory British. Even after the adjustment, the NNU flagged 
as low outliers tend to have younger mothers, a higher proportion white/British and higher rates 
of smoking during pregnancy than the population average (population average smoking rate 
21%, white/British 64%, average age 30.2 years). NNU flagged as high outliers tend to have older 
mothers, a lower proportion of white/British and a lower proportion of smokers.    

Sensitivity analysis for NNU above threshold with missing feeding records: We did not conduct a 
sensitivity analysis to allow for missing data as so few data were missing.  

Figure 4.2
Funnel plot of the odds ratio of actual breastmilk feeding to expected breastmilk feeding.

When actual breastmilk feeding is equal to expected breastmilk feeding given the characteristics 
of the included mothers and babies, the odds ratio will be equal to one, and this is shown as a 
horizontal line.  NNU with higher than expected odds of breastmilk feeding lie above the horizontal 
line and NNU with lower than expected odds of breastmilk feeding lie below the horizontal line, 
but are not flagged as unusually high or low unless they fall outside the thresholds. The X axis is 
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Question 5

Is there a documented consultation with parents by a senior member of the neonatal team 
within 24 hours of admission?

Standard: 100%   	
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Table 5.2
Number of parents and/or carers of babies seen by a senior member of the neonatal team within 
24 hours of admission by neonatal network.
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NNU levelNNU nameEligible episodesTIME  OF FIRST CONSULTATION WITH PARENTS AND/OR CARERS (FROM ADMISSION)Within 24 hours (% of eligible episode)After 24 hours Before admission No consultation Missing/ unknown data Russells Hall Hospital3 0295 (87%)1001015Salisbury District Hospital202194 (96%)3122Scunthorpe General Hospital173117 (68%)0221610Southend Hospital359311 (87%)2210133 St Helier Hospital247245 (99%) 2 0 0

0

St Mary's Hospital, IOW125117 (94%) 01 0

7

St Mary's Hospital, London #210 140 (64%)1225033 St Richard's Hospital161159 (99%)
1 01

0

Stepping Hill Hospital #

206

120 (58%)
7

1 276 Stoke Mandeville Hospital 
fi330337 (100%
)
1

00

0Tameside General Hospi
tal162137 (85%
)1473
1

Taunton and Somerset Hospital

267

178 (67%) 11
35

43

0Tunbridge Wells Hospital
370303 (82%) 3239

32
University Hospital Lewisham

336

333 (99%)3 0 0

0

University Hospital Of South Manchester

296

260 (88%)16 2 315 Victoria Hospital, Blackpool195166 (85%)1177

4

Warrington Hospital #235175 (74%)3 27

48

Watford General Hospital

550

524 (95%)

813 0 5Wexham Park Hospital
461 440 (95%) 22710

Whipps Cross University Hospital #

252

171 (68%)
62313

39

Whiston Hospital
2362170(92%)532
9Whittington Hospital

307

251 (82%) 534143
Withybush Hospital #

70 26.(37%) 05138
Worcestershire Royal Hospital #262160 (61
%)4193

76

York District Hospital #
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Outlier analysis

1. Participating NNU for outlier analysis

We initially identified 50,757 babies in 176 NNU for inclusion in the outlier analysis. We excluded 
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Figure 5
Funnel plot for proportion of babies with consultation time records whose parents had a 
consultation that achieved the NNAP standard.  

Thresholds are 0.001 and 0.025 limits adjusted for multiple testing. 
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Question 6

Are all babies who require transfer out of a unit kept within their own network, except where 
clinical reasons dictate otherwise?

Standard: >90% of transfers within the baby’s first network of care

Source of Standard: NNAP Board

Results

There were a total of 80,000 babies eligible for inclusion in the NNAP 2013 audit. Of these babies, 
214 have been excluded from this question as their complete episodic data, including their first 
episode of care, was not available for analysis. This analysis was conducted using the remaining 
79,786 babies who had complete episodic data.

From these 79,786 babies, there were a total of 11,020 transfers involving 7,409 babies. This 
means that 9% of babies experienced at least one transfer during their time in neonatal care. 
Of these transfers 81% were within the first known network of care and 19% were to another 
neonatal network. Please note that NNAP have not determined which babies were born within 
their 'own' network. Instead the analysis was based on the number of babies who were transferred 
between di�erent NNU, and the neonatal networks to which those units belonged. A transfer 
within network is one where the baby is transferred to a hospital within the first known network 
of care. Conversely, a transfer outside a neonatal network is one where a baby is transferred to a 
NNU that did not belong to the first network of care. 
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*The bold items associated with each analysis are:

Neurodevelopment
1.c.		  Is this child unable to walk without assistance?
1.e. 		 Is this child unable to sit?
1.h.		 Is this child unable to use hands (i.e. to feed)?
6.c.		 Has the child had >1 seizure per month despite treatment?  
8.c.		 Is the child’s development >12 months behind corrected age?  
9.c. 	 Does this child have hearing impairment not correctable with aids?
9.f. 		 Is this child blind or sees light only?
10.c. 	 Does this child have <5 meaningful words, vocalisations or signs?  
10.e. 	 Is the child unable to understand words or signs?

Respiratory and CVS system
3.b. 	 Does child require supplemental oxygen or other respiratory support?

Gastro-intestinal Tract
4.c. 	 Does this child require TPN, NG or PEG feeding?

Results

Table 7.1 shows that there were 3,488 babies <30 weeks gestation born between July 2010 and 
June 2011 who survived and were discharged from a NNU to home, to a ward or to foster care.

a)	 44% had any health data entered
b)	 10% were lost to follow up or were not assessed for other reasons
c)	 10 babies (0.3%) were reported to have died after discharge
d)	 45% of babies had no follow-up data entered
e)	 Of the 1,551 babies with health data entered, 44% had no neurodevelopmental impairment, 17% 

had mild/moderate impairment, 16% had severe impairment and 23% had insu�cient data to 
determine the impairment category.

Table 7.1
Final discharge status of babies born <30 weeks gestation between July 2010 and June 2011 and 
who were admitted to neonatal care.

Discharge Status Number of babies <30 weeks As % of all 
Discharged to home, ward or foster care 3488 80%

Died 712 16%

Transferred 151 3%

Unknown 10 <1%

   NNAP, infants born 1 July 2010 - 30 June 2011
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Question 8

What percentage of babies admitted to a neonatal unit have:

		 (a)	 One or more episodes of a pure growth of a pathogen from blood?
		 (b)	 One or more episode of a pure growth of a pathogen from CSF?
		 (c)	 Either a pure growth of a skin commensal or a mixed growth with 
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Table 8.2
Positive blood culture results by neonatal unit level and gestational age.

NNU 
Level

Gestational 
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Question 9

As outlined in Section 2.6, due to di�culties in obtaining denominator data in 2012, the Project 
Board took the decision that no denominator data would be collected for 2013. A solution is being 
explored which will allow the analysis of data for this audit question in future.
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Question 10 

How many blood stream infectionsa
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Two-year follow up

In previous reports NNAP had published rates of follow up only at network level. In the 2012 data 
report, less than half of the babies born at less than 30 weeks gestation had any health data at 
all recorded. Therefore the Project Board decided to report the amount of health data entered by 
hospital.  
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1.	 Do all babies of <29 weeks gestation have their temperature taken within the first hour after 
birth? 

2.	 Do all babies <1,501g or gestational age at birth <32 weeks undergo first ROP screening in 
accordance with the current guideline recommendations?

Funnel plots were published in the 2012 data report, and 87 (14 for temperature, and 73 for ROP 
screening) units were subsequently written to by the NNAP clinical lead because their data exceeded 
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Table 4.5.1.2 
Units identified as 'outliers' for screening for Retinopathy of Prematurity by NNAP on 2012 data.  
Data shown are those after units had opportunity to amend their data. 

NNU name

Under 'Alert' 
threshold for 
proportion of 
babies with 
appropriate 

ROP screening

Under 'Alarm' 
threshold for 
proportion of 
babies with 
appropriate 

ROP screening

Number 
of 

eligible 
babies

Number 
screened 
according 
to NNAP 

interpretation 
of guidelines

Alexandra Hospital Y N 23 12 (52%)

Basildon nET
EMC 
/Span <</Lang (en-US)/MCID 125/Lang (en-eEMC 
/Span <</Lang (en-US)//Lang (en-US)/MCID 12994 >>BDC 
BT
g (en-US)/MCID 12975 >>BDC 
BT
. )Tj2nes



National Neonatal Audit Programme - Annual Report 2013

93



National Neonatal Audit Programme - Annual Report 2013

94



National Neonatal Audit Programme - Annual Report 2013

95

4.5.2.1 NNU identified as 'below threshold' in the NNAP outlier analysis and sensitivity analysis

The outlier analysis for the NNAP 2013 Data Report was performed using the March 2014 data 
download from the Badger.Net platform. These analyses are included in the NNAP 2013 Data 
Report.

NNU identified as potential outliers were contacted to verify data accuracy and the status of NNU 
identified as 'below threshold' in the outlier analysis was then reassessed. As in previous years, the 
reassessment was based on all eligible babies appearing in the most recent data download (July 
2014). It is important to note that 1) it is possible that the number of eligible babies might alter 
depending on amendments NNU may have made to their records, and 2) the reassessment relates 
only to NNU identified as 'below threshold'  in the outlier analysis, and not all NNU.

The status of NNU identified as 'outliers' on 2013 data is shown in Table 4.5.2.1.1. These NNU were 
identified as being 'below threshold' after having had the opportunity to amend their data.

Table 4.5.2.1.1 
Units identified as 'outliers' by NNAP on 2013 data. Data shown are those after units identified as 
'below the threshold' had the opportunity to amend their data. 

3

8

3
 (
2
3
%
)

consultation
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4.7 Survey of NNAP users

In spring 2014, NNAP ran an internet based poll of audit users to gauge opinion about a wide 
variety of topics. A high response rate was achieved, with respondents investing significant time 
and giving very useful feedback on questions, reporting and the outlier processes. The responses 
have already been useful in developing the audit and will be published on the NNAP website in 
due course.
 
4.8 NNAP and the National Neonatal Research Database

Neonatal data held in the National Neonatal Research Database (NNRD) are used for NNAP audit 
analyses. The NNRD is created at the NDAU using operational electronic patient records which 
are generated as part of routine clinical care in neonatal units across England and Wales. Data are 
extracted to the NDAU by Clevermed Ltd for all neonatal units that have granted approval via their 
Caldicott Guardians. By obtaining data from NNRD, the NNAP has reduced the burden of data 
recording to a once only process. 

Watch out for updates from the NDAU and visit their website (www.imperial.ac.uk/ndau).
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Appendix A: NNAP unit leads
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Appendix B: 2013 audit dataset
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Fields used 
for: Data field Comment

Question 1- 
Admission 

temperature 

Admission: Was Temperature 
Taken After Admission? (Yes/
No/Unknown)

Admission: Was The Baby's 
Temperature Recordable? 
(Yes/No)

Babies with an un-recordable temperature were 
excluded form analysis

Admission: Admission 
Temperature Time (Date And 
Time)

Provided as minutes from birth

Admission: Admission 
Temperature Value (°C)

Valid range 25-42

Question 
2- Antenatal 

steroids

Mother: Were Antenatal 
Steroids Given? (Yes/No/
Unknown)

Mother: Was A Complete 
Course Of Steroids Given? 
(Complete/Incomplete/No/
Unknown)

Question 
3- ROP 

screening

Ad Hoc: Time Of ROP 
Screening (Date And Time)

Provided as minutes from birth

Daily Data: ROP Screen today Provided as minutes from birth

Question 
4- Mother’s 
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Fields used 
for: Data field Comment

Question 
6- Transfers 

within 
network

- No unique fields used for this question: only 'General 
fields' were require36eld
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Appendix C: Participating units 

Units represented in this report by less than 12 months of data are indicated by an asterisk (*).
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Appendix E: NNAP audit questions 2014

1.	 Do all babies of less than or equal to 28+6 weeks gestation have their temperature taken 
within the first hour after birth?

2.	 Are all mothers who deliver their babies between 24+0 and 34+6 weeks gestation given any 
dose of antenatal steroids?

3.	 Do all babies <1,501g or a gestational age at birth <32+0 weeks at birth undergo the first 
Retinopathy of Prematurity (ROP) screening in accordance with the current guideline 
recommendations?

4.	 What proportion of babies of <33+0 weeks gestation at birth were receiving any of their own 
mother’s milk at discharge to home from a neonatal unit?

5.	 Is there a documented consultation with parents/carers by a senior member of the neonatal 
team within 24 hours of admission?

6.	 Are all babies who require transfer out of a unit kept within their own Network, except where 
clinical reasons dictate otherwise?

7.	 Are rates of normal survival at two years comparable in similar babies in similar units? (in 
2014 we are auditing babies of <30+0 gestation at birth.)

8.	 What percentage of babies admitted to a neonatal unit have: 

		  a)	 one or more episodes of a pure growth of a pathogen from blood
		  b)	 one or more episodes of a pure growth of a pathogen from CSF
		  c)	 either a pure growth of a skin commensal or a mixed growth with >3 clinical signs  
			   at the time of blood sampling

9.	 What percentage of babies of more than or equal to 35+0 weeks gestation have an 
encephalopathy within the first three full calendar days after birth?  

10.	 How many blood stream infectionsa are there on a NNU per 1,000 days of central lineb care?
	 aThe growth of a recognised pathogen in pure culture, or in the case of a .
( su[BTe15 >> ublood sampling)]  328.2564 280.3191 Tm
(+0 )Tj
ET
EMC 
/Span 440(pan<</ActualText<FEsu[BTe15 >> ublood sampling)]  328.256CSF
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Appendix F: Organisms reported to NNAP during 2013

Organisms reported to National Neonatal Audit Programme in the course of 2013 have been 
classified as either 'recognised pathogens' or 'other organism (including skin commensals),' 
recognising that the 'other organisms' may also be pathogens, for the analyses in audit questions 
8 and 10 (Table 1). This list originated from the National Patient Safety Agency (NPSA) Matching 
Michigan project, a quality improvement initiative on neonatal units to lower catheter associated 
bloodstream infections*.
*Andrew Dodgson, Consultant Microbiologist at Central Manchester University Hospital NHS Foundation Trust

Table 1 Organisms reported for the 2013 audit

'Recognised pathogens' 

Acinetobacter sp.
      Acinetobacter baumanii
      Acinetobacter lwoffii
‘Anaerobes’
Candida sp.

Candida albicans
Candida dubliniensis
Candida glabrata
Candida parapsilosis
Candida tropicalis

Citrobacter sp.
Citrobacter freundii

Clostridium sp.
    Clostridium perfringens
‘Coliform’
Corynebacterium diphtheriae
Escherischia coli (E. coli)
Enterobacter sp.

Enterobacter agglomerans
Enterobacter aerogenes
Enterobacter cloacae
Enterococcus faecalis
Enterococcus faecium

Haemophilus sp.
Haemophilus influenzae
Haemophilus 
parainfluenzae

Klebsiella sp.
Klebsiella aerogenes
Klebsiella oxytoca
Klebsiella pneumoniae

Listeria sp.
Listeria monocytogenes

Morganella morganii
Nocardia asteroides
Proteus mirabilis

Pseudomonas aeruginosa
Salmonella sp.
Serratia sp.

Serratia liquefaciens
Serratia marcescens

Staphylococcus aureus
Methicillin-resistant 
Staphylococcus aureus 
(MRSA)

Stenotrophomonas 
maltophilia

αHaemolytic Streptococci
Streptococcus pneumoniae
ßHaemolytic Streptococci
Group B - Streptococcus

Streptococcus agalactiae
Streptococcus milleri
Streptococcus anginosus

'Other organisms (including skin commensals)' 

Actinomyces bovis
Bacillus sp.

Bacillus cereus
Chryseobacterium sp.
Corynebacterium sp.
(excl C. diphtheria)

Corynebacterium striatum 
Diptheriods
Eikenella corrodens
Enterococcus sp.
Enterococcus sp.
Flavobacterium sp.
Gemella morbilarum
Lactobacillus sp.
Lactococcus sp.

Micrococcus sp.
Moraxella catarrhalis




