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Table 6.5 shows that the most common causes/associations of early neonatal deaths were respiratory 
disorders (39%), major congenital anomalies (22%) and neurological disorders (13%). For late neonatal 
deaths the most common causes were major congenital anomaly (29%), respiratory disorders (18%) and 
infection (15%).

Chapter 6 Cause of death

Figure 6.3
Primary cause of neonatal deaths using the CMACE neonatal classification; England, Wales and Northern Ireland  
and the Crown Dependencies: 2009 (excluding terminations of pregnancy) N=2,107
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Table 6.4
Proportions of neonatal deaths by cause; England, Wales, Northern Ireland and the Crown Dependencies: 2009

 
 

Early neonatal deaths Late neonatal deaths Neonatal deaths

Number Percentage 
(%)a Number Percentage 

(%)a Number Percentage 
(%)a

Major congenital anomaly 358 22.1 142 29.1 500 23.7

Extreme prematurity (<22 
weeks) 176 10.9 3 0.6 179 8.5

Respiratory disorders 634 39.2 90 18.4 724 34.4

Gastro-intestinal disease 19 1.2 67 13.7 86 4.1

Neurological disorders 217 13.4 45 9.2 262 12.4

Infection 92 5.7 74 15.2 166 7.9

Injury/trauma 1 0.1 2 0.4 3 0.1

Other specific causes 58 3.6 15 3.1 73 3.5

Sudden unexpected deaths 13 0.8 29 5.6 42 2.0

Unclassified 51 3.2 21 4.3 72 3.4

Not known 78 .. 33 .. 111 ..

aPercentages are calculated after removing not knowns   Source: CMACE

6.2.1 Neurological disorders

Table 6.6 shows possible risk factors of neonatal deaths whose primary cause of death was a neurological 
disorder. Deaths from hypoxic-ischaemic encephalopathy (HIE) and intraventicular/periventricular 
haemorrhage were significantly related to gestational age. Seventy-one percent of deaths from HIE were 
term compared to 27% of all neonatal deaths, whereas 64% of neonatal deaths from intraventricular/
periventricular haemorrhage occurred in very pre-term infants born less than 27 weeks’ gestation, compared 
to 45% of all neonatal deaths.

Deaths from HIE and intraventricular/periventricular haemorrhage were also significantly less likely to also 
have had major congenital anomalies than all neonatal deaths. Five percent of deaths from HIE and no 
deaths from intraventricular/periventricular haemorrhage had major congenital anomalies compared with 
28% of all neonatal deaths. This is probably a reflection that congenital anomalies are associated with 
stillbirth or with lower birth weight making a perinatal complication from an obstructed labour or intracranial 
haemorrhage less frequent. 

Placental abruption was significantly more common in deaths from neurological disorders, particularly HIE, 
compared to all neonatal deaths.  Abruption was recorded in the mothers of 20% of neonatal deaths from HIE 
and 23% of deaths from other neurological disorders, compared to only 7% of all neonatal deaths.
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Table 6.5
Possible risk factors for neurological disorders; England, Wales, Northern Ireland and the Crown Dependencies: 2009

 
Percentage of all 
neonatal deaths 

%

n (%)a

Hypoxic-
ischaemic 

encephalopathy

Intraventricular/
periventricular 
haemorrhage

Other 
neurological 

disorder

Gestational age (completed weeks)  

<27 44.8 2 (1.0) 28 (63.6) 8 (30.8)

27-31 15.2 25 (13.0) 15 (34.1) 5 (19.2)

32-36 13.1 28 (14.6) 1 (2.3) 2 (7.7)

37+ 26.9 137 (71.4) - 11 (42.3)

Major congenital anomaly    

Yes 28.4 10 (5.2) - 3 (11.5)

No 71.6 182 (94.8) 44 (100.0) 23 (88.5)

Intrauterine growth restriction (IUGR)  

Yes 12.7 20 (10.4) 2 (4.5) 1 (3.8)

No 87.3 172 (89.6) 42 (95.5) 25 (96.2)

Abruption  

Yes 6.5 39 (20.3) 3 (6.8) 6 (23.1)

No 93.5 153 (79.7) 41 (93.2) 20 (76.9)

aPercentages are calculated after removing not knowns Source: CMACE

6.2.2 Respiratory disorders

The new classification provides much more information on respiratory disorders however there is less 
information for prematurity. The proportion of infants by gestational age for each main cause/associated 
factor for the neonatal death is detailed in Table 6.7. A large number of these cases were due to pulmonary 
immaturity associated with prematurity. A relatively small number of term infants died from or had a death 
associated with a respiratory condition.

Chapter 6 Cause of death
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Table 6.6
Percentage by gestational age of infants with a respiratory condition as the main cause/association for neonatal death; 
England, Wales, Northern Ireland and the Crown Dependencies: 2009

Respiratory disorders

Percentage of primary cause 
 n (%)a

<27 27-31 32-36 37+ Not 
known

Severe pulmonary immaturity 393 (92.7) 29 (6.8) 1 (0.2) 1 (0.2) 2

Surfactant deficiency lung disease 51 (68.0) 18 (24.0) 5 (6.7) 1 (1.3) -

Pulmonary hypoplasia 24 (27.9) 37 (43.0) 18 (20.9) 7 (8.1) -

Meconium aspiration syndrome - - - 16 (100) -

Primary persistent pulmonary hypertension 6 (33.3) 3 (16.7) 2 (11.1) 7 (38.9) -

Chronic lung disease/bronchopulmonary 
dysplasia 4 (66.7) 2 (33.3) - - -

Other (includes pulmonary haemorrhage) 43 (44.8) 31 (32.3) 5 (5.2) 17 (17.7) 1

All respiratory disorder deaths 521 (72.3) 120 (16.6) 31 (4.3) 49 (6.8) 3

aPercentages are calculated after removing not knowns Source: CMACE

6.2.3 Intrapartum related neonatal deaths

In 2009, there were 232 intrapartum related neonatal deaths which accounts for 10.5% of the total.

Of the 232 intrapartum related neonatal deaths, 139 (59.9%) were delivered at term (≥37 weeks) and 215 
(92.7%) had no major congenital anomaly either causing or associated with the death. There were 134 
intrapartum related neonatal deaths that delivered at term with no signs of a major congenital anomaly, 
accounting for 6.0% of neonatal deaths. Of the intrapartum related neonatal deaths, 39 presented in breech 
position, with 21 of these being born vaginally and 17 by caesarean section. In one case the mode of delivery 
is unrecorded. Of these 39 breech intrapartum stillbirths, only nine were at term and four were ascribed  
to anoxia.
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Table 6.7
Possible risk factors among the stillbirths alive at onset of care in labour; England, Wales, Northern Ireland and the 
Crown Dependencies: 2009

  Number Percentage (%)a

Gestational age

<32 66 28.4

32-36 27 11.6

37+ 139 59.9

Major congenital anomaly

Yes 17 7.3

No 215 92.7

Mode of delivery

Spontaneous vaginal 78 34.1

Ventouse 16 7.0

Forceps 10 4.4

Assisted breech/breech extraction 9 3.9

Caesarean section 116 50.7

Not known 3 ..

Presentation at delivery

Vertex 171 79.2

Breech 39 18.1

Compound 3 1.4

Other 3 1.4

Not known 16 ..

Primary cause of death

Major congenital anomaly 6 2.6

Extreme prematurity 5 2.2

Respiratory disorders 54 23.5

Gastro-intestinal disease 4 1.7

Neurological disorder 132 57.4

Infection 6 2.6

Injury/trauma - -

Other specific causes 13 5.7

Sudden unexpected deaths 4 1.7

Unclassified 6 2.6

Not known 2 ..

aPercentages are calculated after removing not knowns Source: CMACE

Chapter 6 Cause of death
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6.3 Post mortem examinations

In 2009, 44% of stillbirths, 38% of perinatal deaths and 25% of neonatal deaths were offered and consent 
was given for a hospital post mortem to be performed. This compares to hospital post mortems performed for 
46% of stillbirths and 25% of neonatal deaths in 2008. Details of hospital post mortem results were received 
by CMACE for 36% of stillbirths, 31% of perinatal deaths and 18% of neonatal deaths which help in coding 
the cases for cause of death. Hospital post mortems were not carried out in the remaining cases due either 
to them not being offered or consent not being given.

Table 6.8
Percentage of hospital post mortem examinations among stillbirths, perinatal and neonatal deaths; England, Wales, 
Northern Ireland and the Crown Dependencies: 2009

 

n (%)

Stillbirths 
N=3,812

Perinatal deaths 
N=5,639

Neonatal deaths 
N=2,348

PM offered and consent given for full PM 1,554 (40.8) 1,994 (35.4) 529 (22.5)

PM offered and consent given for limited PM 122 (3.2) 155 (2.7) 48 (2.0)

     MRI 18 (0.5) 21 (0.4) 3 (0.1)

     X-Ray 42 (1.1) 51 (0.9) 9 (0.4)

     Other 90 (2.4) 113 (2.0) 37 (1.6)

PM offered and consent given for full PM  
and details received at CMACE 1,292 (33.9) 1,608 (28.5) 379 (16.1)

PM offered and consent given for limited PM  
and details received at CMACE 90 (2.4) 110 (2.0) 33 (1.4)

     MRI 15 (0.4) 17 (0.3) 2 (0.1)

     X-Ray 26 (0.7) 32 (0.6) 6 (0.3)

     Other 75 (2.0) 92 (1.6) 29 (1.2)

PM offered and consent not given 1,771 (46.5) 2,717 (48.2) 1,159 (49.4)

PM offered and not known if consent was given 31 (0.8) 43 (0.8) 22 (0.9)

PM not offered 217 (5.7) 516 (9.2) 425 (18.1)

Not known if PM was offered 117 (3.1) 214 (3.8) 165 (7.0)

Source: CMACE

In less than one percent of stillbirths the case was referred to the coroner, as in 5% of perinatal deaths and 
14% of neonatal deaths. Details of whether the coroner’s post mortem was carried and/or the results of the 
post mortem were received by CMACE for less than one percent of stillbirths, 2% of perinatal deaths and 
7% of neonatal deaths.
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Table 6.9
Percentage of coroner’s post mortem examinations among stillbirths, perinatal and neonatal deaths; England, Wales, 
Northern Ireland and the Crown Dependencies: 2009

 

n (%)

Stillbirths 
N=3,812

Perinatal deaths 
N=5,639

Neonatal deaths 
N=2,348

Case referred to the coroner 27 (0.7) 255 (4.5) 316 (13.5)

Case referred to the coroner and PM 
performed and/or details received at CMACE 10 (0.3) 114 (2.0) 159 (6.8)

Case not referred to the coroner 3,242 (85.0) 4,527 (80.3) 1,605 (68.4)

Not known if referred to the coroner 543 (14.2) 857 (15.2) 427 (18.2)

Source: CMACE

Figures 6.4 and 6.5 show the trends in post mortem uptake for stillbirths from 2000 to 2009. The percentage 
of post mortems performed for stillbirths has decreased over the 10 years from 55% in 2000 to 45% in 2009 
(p<0.001). But the decrease appears to have occurred mainly in the years 2000-2002 in the wake of the organ 
retention issue. Subsequently, stillbirth autopsy rates have remained relatively steady at approximately 45%. 
Stillbirths are outside the jurisdiction of coroners but a coroner’s investigation and autopsy may sometimes 
be required to establish the cause of death when there is the possibility that the baby was alive at birth.  
A common circumstance for this is an untended (and usually unexpected) home birth although sometimes 
the timing of death is not always certain even in hospital.

There was a reduction in the number of cases where a post mortem examination was not offered to parents 
of stillborn infants, from 11% to 3% (p<0.001), but there was an increase in the proportion of parents who did 
not consent for a post mortem, from 33% to 51% (p<0.001).
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Figure 6.4
Trend in post mortem uptake for stillbirths; England, Wales, Northern Ireland and the Crown Dependencies: 2000-2009
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Figures 6.6 and 6.7 show the trends in post mortem uptake for neonatal deaths from 2000 to 2009. Over 
the last 10 years, the percentage of hospital consent post mortems performed after neonatal death has 
decreased, from 29% in 2000 to 18% in 2009 (p<0.001).  Again, much of this drop occurred in the first three 
years of the decade. However, there was an increase and notable change in the percentage of neonatal 
deaths referred to the coroner, 8% in 2000 to 17% in 2009 (p<0.001). Most of this increase is likely to 
be hospital death referrals. The cause(s) of this rise is largely speculative. Possibilities include a greater 
willingness of coroners to investigate hospital practice and neonatologists being more cautious about 
signing a death certificate when the cause of death is less than certain and/or management has been less  
than optimum.

Like stillbirths, there was a reduction in the number of parents of neonatal deaths who were offered post 
mortem examination, from 23% to 13% (p<0.001), together with an increase in parents who did not consent 
to a post mortem, from 41% to 52% (p<0.001).

Figure 6.5
Trend in reasons why post mortems were not held for stillbirths; England, Wales, Northern Ireland and the Crown 
Dependencies: 2000-2009
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Figure 6.6
Trend in post mortem uptake for neonatal deaths; England, Wales, Northern Ireland and the Crown Dependencies: 
2000-2009

Figure 6.7
Trend in reasons why post mortems were not held for neonatal deaths; England, Wales, Northern Ireland and the 
Crown Dependencies: 2000-2009
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6.4 Placental examinations

This is the second year CMACE has reported data on whether the placenta was sent for histology. If it 
was sent, the details of the examination are obtained. The details can contribute to coding for the cause  
of death.

In 78% of stillbirths the placenta was sent for histology, in 71% of perinatal deaths and 51% of neonatal 
deaths, compared to 80% of stillbirths and 46% of neonatal deaths in 2008. Details of the placental histology 
were received by CMACE for 39% of stillbirths and 19% of neonatal deaths.  

Table 6.10
Percentage of placental histology among stillbirths, perinatal and neonatal deaths; England, Wales, Northern Ireland  
and the Crown Dependencies: 2009

 

n (%)

Stillbirths 
N=3,812

Perinatal deaths 
N=5,639

Neonatal deaths 
N=2,348

Placenta sent for histology 2,983 (78.3) 4,025 (71.4) 1,194 (50.9)

Placenta sent for histology  
and details received at CMACE 1,489 (39.1) 1,884 (33.4) 443 (18.9)

Placenta not sent for histology 501 (13.1) 995 (17.6) 715 (30.5)

Not known if placenta was sent for histology 328 (8.6) 619 (11.0) 439 (18.7)

Source: CMACE



62

Authors: Rahul Kachroo (SpR in Neonatology), Anna Springett, Jon Dorling.

This chapter analyses trends in the perinatal mortality rates for twin births compared to singletons from 2000 
to 2009. Information is also presented on higher order multiples but in general due to small numbers, trends 
in these cases are not clear and therefore not commented on in this chapter.

The perinatal mortality rate in twins has decreased from 33.6 per 1,000 total births in 2000 to 24.6 per 1,000 
total births in 2009 (p<0.001).

Although twin births constituted just 3% of all births in 2009 in comparison to singletons (97%), they are 
at substantially higher risk of complications: stillbirth rates were increased 3 to 4 fold in twins, and early 
neonatal death rates were 6 to 8 times that of singletons. In the UK, the perinatal mortality rate for twin births 
was 3.6 times that of singleton births in 2009 (24.6 versus 6.8 per 1,000 total births). Despite constituting a 
small percentage of overall births, twins pregnancies consume a relatively large proportion of NHS resources 
before, during labour and after birth22 23 24, with extra costs being particularly related to prematurity,25 26 growth 
restriction26 and twin specific complications.

Further analysis of the excess mortality and morbidity for twins will help identify areas for improvement and 
focus resources to produce continued improvement in their perinatal care and therefore outcomes.

7.1 Rates and rate ratios

The perinatal mortality rate in twins has decreased from 33.6 per 1,000 total births in 2000 to 24.6 per 1,000 
total births in 2009 (p<0.001). This compares to the reduction in the mortality rate for singletons from 7.5 
per 1,000 total births in 2000 to 6.8 per 1,000 total births in 2009 (p<0.001). The perinatal mortality rate 
is a composite marker with contributions from both obstetric (stillbirth rate) and neonatal care (neonatal  
mortality rate).

Stillbirth rates in twin births have decreased from 16.7 per 1,000 total births in 2000 to 12.1 per 1,000 total 
births in 2009 (p<0.001, Table 7.1). Similarly, the neonatal mortality rate in twin births has decreased from 
21.5 per 1,000 live births in 2000 to 16.4 per 1,000 live births in 2009 (p<0.001, Table 7.2).

We have used rate ratios to compare the rate of reduction of stillbirth rates and neonatal mortality for twin 
births with those for singleton births (Tables 7.1 and 7.2) for each year from 2000 to 2009. For example, a 
rate ratio of 3.6 for stillbirth in twins in the year 2003 means that stillbirth occurred 3.6 times as often per 
1,000 total births in twin deliveries than in singleton deliveries for the same year. Analysis of the trend from 
2000 to 2009 reveals that there was a significant reduction in the stillbirth rate ratio for twins from 3.4 to 
2.5. However there was no corresponding change in the neonatal mortality rate ratio over the same period 
(Figure 7.1).

Chapter 7 Focus on singleton and twin births
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Table 7.1
Stillbirth rates of singleton and multiple births and rate ratios; United Kingdom: 2000-2009.

Year

Singletons Twins Triplet and higher order multiples

Rate  
[95% CI]a

Rate  
[95% CI]a

Rate ratiosb 
[95% CI]

Rate  
[95% CI]a

Rate ratiosb  
[95% CI]

2000 5.0 [4.8, 5.2] 16.7 [15.0, 18.7] 3.4 [3.0, 3.8] 23.8 [15.5, 36.5] 4.8 [3.1, 7.3]

2001 5.0 [4.8, 5.2] 17.4 [15.6, 19.4] 3.5 [3.1, 3.9] 40.3 [28.2, 57.7] 8.1 [5.7, 11.5]

2002 5.2 [5.1, 5.4] 17.8 [16.0, 19.8] 3.4 [3.0, 3.8] 51.0 [35.9, 72.5] 9.7 [6.9, 13.7]

2003 5.3 [5.1, 5.5] 19.1 [17.3, 21.1] 3.6 [3.3, 4.0] 62.2 [42.7, 90.7] 11.8 [8.2, 17.0]

2004 5.3 [5.2, 5.5] 16.1 [14.5, 18.0] 3.0 [2.7, 3.4] 47.6 [31.9, 71.0] 8.9 [6.0, 13.2]

2005 5.0 [4.8, 5.2] 13.1 [11.7, 14.8] 2.6 [2.3, 3.0] 32.8 [20.1, 53.5] 6.6 [4.0, 10.6]

2006 4.9 [4.7, 5.0] 12.2 [10.8, 13.7] 2.5 [2.2, 2.8] 19.0 [9.9, 36.6] 3.9 [2.0, 7.5]

2007 4.9 [4.8, 5.1] 12.2 [10.9, 13.7] 2.5 [2.2, 2.8] 15.2 [7.2, 31.9] 3.1 [1.5, 6.4]

2008 4.8 [4.6, 4.9] 11.2 [9.9, 12.6] 2.4 [2.1, 2.7] 27.9 [17.1, 45.5] 5.9 [3.6, 9.5]

2009 4.8 [4.7, 5.0] 12.1 [10.8, 13.5] 2.5 [2.2, 2.8] 20.9 [11.6, 37.8] 4.3 [2.4, 7.8]

aRate per 1,000 total births
bRate ratios are calculated using singletons as the reference group

Sources: CMACE, ONS, NI CHS,  
GROS and SSBID Survey

Table 7.2
Neonatal mortality rates of singleton and multiple births and rate ratios; United Kingdom: 2000-2009.

Year

Singletons Twins Triplet and higher order multiples

Rate  
[95% CI]a

Rate  
[95% CI]a

Rate ratiosb 

 [95% CI]
Rate  

[95% CI]a
Rate ratiosb  

[95% CI]

2000 3.3 [3.2, 3.4] 21.5 [19.5, 23.7] 6.5 [5.8, 7.2] 58.1 [44.0, 76.6] 17.6 [13.4, 23.1]

2001 3.1 [2.9, 3.2] 22.4 [20.3, 24.6] 7.3 [6.6, 8.1] 53.2 [38.7, 73.1] 17.4 [12.7, 23.8]

2002 3.0 [2.9, 3.1] 19.8 [17.9, 21.9] 6.6 [5.9, 7.4] 34.7 [22.4, 53.7] 11.5 [7.5, 17.7]

2003 3.0 [2.9, 3.2] 19.9 [18.1, 22.0] 6.6 [5.9, 7.3] 93.4 [67.9, 128.3] 30.7 [22.6, 41.7]

2004 2.8 [2.7, 3.0] 18.8 [17.1, 20.8] 6.6 [5.9, 7.4] 68.8 [48.9, 96.7] 24.2 [17.4, 33.7]

2005 2.9 [2.8, 3.0] 20.6 [18.8, 22.7] 7.1 [6.4, 7.9] 63.6 [44.4, 90.9] 21.9 [15.4, 31.0]

2006 2.6 [2.5, 2.7] 18.7 [17.0, 20.6] 7.2 [6.5, 8.0] 79.7 [57.8, 110.1] 30.6 [22.4, 41.8]

2007 2.7 [2.6, 2.8] 18.0 [16.3, 19.8] 6.7 [6.0, 7.5] 39.6 [25.0, 62.9] 14.8 [9.4, 23.3]

2008 2.6 [2.5, 2.7] 17.0 [15.4, 18.8] 6.5 [5.8, 7.2] 53.8 [37.6, 76.9] 20.4 [14.4, 29.0]

2009 2.6 [2.5, 2.7] 16.4 [14.9, 18.0] 6.3 [5.7, 7.1] 48.5 [32.8, 71.8] 18.8 [12.8, 27.6]

aRate per 1,000 live births
bRate ratios are calculated using singletons as the reference group

Sources: CMACE, ONS, NI CHS,  
GROS and SSBID Survey
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There are a number of possible explanations for this finding which is likely to be multi-factorial. It is likely 
that there have been improvements in obstetric practice over this time period with intrauterine transfusion 
and laser therapies for twin to twin transfusion syndrome being the most apparent of these. Similarly, 
improvements in neonatal care are also likely to have had a beneficial impact but these appear not to have 
produced specific improvements for twins. Alternatively, as studies have demonstrated that much of the 
increased risk is due to prematurity and growth restriction, it is possible that earlier obstetric intervention in 
twin pregnancy is reducing stillbirth but increasing the chance of neonatal death. Another possibility is that 
important characteristics of the women and babies have changed over time, perhaps as a result of changing 
utilisation of subfertility treatment.

Unfortunately these questions cannot be answered by the CMACE dataset as the data on babies who survive 
is obtained via ONS from birth certificates which do not include gestational age, nor detail on treatment for 
subfertility. It is hoped that alternative sources of this data such as the Neonatal Audit Programme will be 
available in the near future to study this in more detail. The following section provides some of the detail that 
is available.

Chapter 7 Focus on singleton and twin births

Figure 7.1
Stillbirth and neonatal mortality rate ratios for twins in comparison to singleton births; United Kingdom: 2000-2009.
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7.2 Gestation and birth weight

Table 7.3 presents the trends in median and inter-quartile range (IQR) for gestational age and birth weight for 
stillbirths categorised by singleton and twin deliveries. Stillborn twins had a similar gestational age distribution 
compared to singletons but significantly lower birth weights (Table 7.3). 

Table 7.3
Median and range of gestation and birth weight among the stillbirths; England, Wales and Northern Ireland: 2000-2009.

Year
Median (IQR) gestation Median (IQR) birth weight

Singleton Twin Singleton Twin

2000 33 (27-38) 33 (28-37) 1820 (840-2825) 782 (360-1580)

2001 33 (27-38) 32 (27-36) 1779 (820-2790) 899 (469-1640)

2002 33 (27-38) 33 (27-37) 1763 (800-2780) 843 (444-1590)

2003 33 (27-38) 33 (28-37) 1740 (814-2859) 845 (340-1559)

2004 33 (27-38) 32 (27-36) 1750 (810-2850) 700 (330-1550)

2005 33 (27-38) 32 (27-35) 1820 (846-2845) 849 (540-1725)

2006 33 (27-38) 32 (27-35) 1800 (860-2800) 940 (540-1670)

2007 33 (28-38) 32 (28-36) 1830 (870-2860) 1105 (600-1830)

2008 34 (28-38) 32 (28-35) 1820 (860-2870) 1080 (590-1700)

2009 34 (28-38) 32 (28-35) 1860 (870-2880) 1000 (555-1705)

Source: CMACE

Trends in median and inter-quartile range (IQR) for gestation and birth weight for neonatal deaths are 
presented in Table 7.4. Twins that died in the neonatal period aren’t born at significantly earlier gestation or 
of a lower birth weight when compared to singletons.

This trend has not changed from 2000 to 2009. This could be a reflection of an inherent risk of mortality 
purely from being a twin but may also reflect contribution of other co-morbidities more prevalent in twins 
compared to singleton births.
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Table 7.4
Median and range of gestation and birth weight among the neonatal deaths; England, Wales and Northern Ireland: 2000-
2009

Year
Median (IQR) gestation Median (IQR) birth weight

Singleton Twin Singleton Twin

2000 28 (24-37) 24 (23-28) 1050 (620-2710) 670 (530-980)

2001 28 (24-38) 25 (23-28) 1100 (610-2730) 689 (540-1005)

2002 28 (24-37) 25 (23-28) 1089 (590-2710) 680 (514-1060)

2003 28 (23-37) 24 (23-28) 1035 (584-2660) 650 (492-1011)

2004 28 (23-38) 25 (23-28) 1080 (595-2785) 730 (500-1091)

2005 28 (23-38) 24 (23-28) 1025 (580-2642) 657 (490-903)

2006 27 (23-37) 24 (23-27) 1000 (595-2600) 651 (510-915)

2007 29 (23-38) 24 (23-27) 1200 (600-2700) 660 (520-920)

2008 28 (23-37) 24 (23-27) 1070 (580-2700) 660 (500-990)

2009 28 (23-38) 24 (23-27) 1180 (590-2720) 660 (530-1020)

Source: CMACE

7.3 Cause of death

Documented primary causes for stillbirth were diverse for twin births. Figures 7.2 and 7.3 provide a 
representation of relative frequency of the primary causes of singleton and twin stillbirths respectively. 
Disappointingly, the most common category was ‘no antecedent or associated obstetric factor’. Specific fetal 
conditions (21%) and major congenital anomalies (11%) were more common primary causes of stillbirth in 
twins compared to singletons: 2% and 9% respectively. Twin specific fetal conditions including twin to twin 
transfusion syndrome were a major cause of stillbirth in twins (18% of all twin births).  

Understanding the underlying primary causes of neonatal deaths is key to devising strategies to reduce 
mortality both in singletons and twins. Further research needs to be undertaken to determine the relative 
contribution of feto-maternal and neonatal contributions to neonatal mortality.

Figures 7.4 and 7.5 provide a breakdown of primary causes of neonatal deaths, in singletons and twins 
respectively, using the CMACE maternal and fetal classification. Associated obstetric factors and major 
congenital anomalies constitute, by far, the largest relative categories, both in singletons and twins. Major 
congenital anomaly as the primary cause of death is less common in twin neonatal deaths and stillbirths (13% 
and 11%) compared to singletons (27% and 9%). This may reflect improved recognition of abnormalities in 
twins and/or higher rates of termination of pregnancy in twin pregnancy. 

Infection and antepartum or intrapartum haemorrhage are the other main contributors. The key to achieving 
further reductions in mortality and morbidity lies in developing guidance to target modifiable obstetric variables 
in a cost effective way.

Chapter 7 Focus on singleton and twin births
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Figure 7.2
Primary cause of singleton stillbirths using the CMACE maternal and fetal classification; England, Wales and Northern 
Ireland: 2009 (excluding terminations of pregnancy) N=3,071

Figure 7.3
Primary cause of twin stillbirths using the CMACE maternal and fetal classification; England, Wales and Northern 
Ireland: 2009 (excluding terminations of pregnancy) N=246
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Figure 7.4
Primary cause of singleton neonatal deaths using the CMACE maternal and fetal classification; England, Wales and 
Northern Ireland: 2009 (excluding terminations of pregnancy) N=1,679

Figure 7.5
Primary cause of twin neonatal deaths using the CMACE maternal and fetal classification; England, Wales and 
Northern Ireland: 2009 (excluding terminations of pregnancy) N=379
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Similarly it is important to appreciate the spectrum of neonatal conditions that contribute to neonatal mortality 
both in singletons and twins. Understanding the contributions of various pathologies could help to focus 
efforts and resources to achieve better survival.

Figures 7.6 and 7.7 give a breakdown of the frequency of the primary causes of neonatal deaths, in singletons 
and twins respectively, using the CMACE neonatal classification. Not surprisingly, respiratory pathology is 
the most common cause for mortality in both singleton and twins, the higher rate in twins probably reflecting 
the lower median gestational age of twins. 

Congenital anomaly was a much less common cause of death in twin births compared to singleton deliveries, 
reflecting the higher incidence of all the other causes of neonatal death in twins.

Figure 7.6
Primary cause of singleton neonatal deaths using the CMACE neonatal classification; England, Wales and Northern 
Ireland: 2009 (excluding terminations of pregnancy) N=1,672
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Figure 7.7
Primary cause of twin neonatal deaths using the CMACE neonatal classification; England, Wales and Northern Ireland: 
2009 (excluding terminations of pregnancy) N=378

Although CMACE collects information on cause of death in singleton and twins, detailed analysis of the 
relative frequency of various causes of death between singletons and twins are limited by non-availability of 
morbidity data in the CMACE dataset as it is not possible to correct for risk. It is hoped that future datasets 
such as that being collected by the Neonatal Audit Programme will assess the contribution of gestational 
age and birth weight and determine whether being a twin itself remains an important risk factor for neonatal 
deaths.

In summary, although there have been significant improvements in the perinatal mortality rate for twins, this 
appears to be primarily from a reduction in the stillbirth rate which has improved faster than the singleton 
stillbirth rate. Neonatal mortality appears to have been improved at the same rate in both twin and singleton 
deliveries. This observed decrease in the relative stillbirth rate of twins may be due to improved antenatal 
and delivery care but it may be that twins are being delivered more prematurely increasing their risk of 
neonatal death. More research needs to be undertaken to identify causes for these observed trends so that 
strategies can be devised to achieve further reductions in perinatal mortality. There is a need to improve 
the collection of data on mortality and morbidity to enable new research utilising risk correction or logistic 
regression methodology.
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Table C1
Adjusted live births, total births, stillbirths and neonatal death by nation; United Kingdom and the Crown Dependencies: 2009

  Live birthsa Total birthsa Stillbirthsa Early neonatal 
deathsa

Late neonatal 
deathsa

England 670,790 673,930 3,140 1,364 470

Northern Ireland 24,896 25,013 117 71 15

Scotland 58,836 59,150 314 119 45

Wales 34,930 35,086 156 76 25

Crown Dependencies 2,674 2,681 7 10 2

aAdjusted by removing terminations of pregnancy and babies born  
at less than 22 weeks’ gestation

Sources: CMACE, ONS, NISRA,  
GRO and SSBID Survey
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Table D1
Adjusted live births, total births, stillbirths and neonatal deaths by SHA; England: 2009

 
Live birthsa Total birthsa Stillbirthsa Early neonatal 

deathsa
Late neonatal 

deathsa

East Midlands 53,720 54,002 282 113 35

East of England 71,295 71,603 308 130 44

London 129,216 129,834 618 275 93

North East 29,769 29,895 126 59 19

North West 87,506 87,910 404 174 69

South Central 51,962 52,180 218 95 25

South East Coast 51,677 51,875 198 85 28

South West 58,319 58,583 264 90 30

West Midlands 70,990 71,361 371 198 70

Yorkshire and the Humber 66,336 66,687 351 145 145

aAdjusted by removing termination of pregnancy and babies born at less than 22 weeks’ gestation Source: CMACE, ONS
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Table E1
Adjusted live births, total births, stillbirths and neonatal deaths by Network; England: 2009

  Live birthsa Total birthsa Stillbirthsa Neonatal deathsa

Beds and Herts 19,671 19,759 88 55

Central 33,228 33,401 173 87

Central South Coast 30,658 30,786 128 59

Cheshire and Merseyside 29,579 29,707 128 88

Essex 19,782 19,860 78 22

Greater Manchester 37,383 37,552 169 104

Kent and Medway 20,781 20,878 97 31

Lancashire and South Cumbria 17,829 17,928 99 55

Norfolk, Suffolk and Cambridgeshire 28,959 29,087 128 68

North Central London 19,093 19,183 90 44

North East London and North Middlesex 32,477 32,653 176 97

North Trent 25,803 25,929 126 61

North West London 32,319 32,449 130 105

Northern 34,564 34,709 145 94

South Central North 29,484 29,612 128 76

South East London 27,040 27,198 158 92

South West London 20,702 20,790 88 53

South West Peninsula 17,365 17,441 76 32

Southern West Midlands 32,489 32,669 180 132

Staffordshire, Shropshire and Black Country 25,310 25,448 138 72

Surrey and Sussex 29,658 29,757 99 52

Trent 25,186 25,305 119 71

Western 32,031 32,180 149 70

Yorkshire 43,788 44,027 239 137

aAdjusted by removing termination of pregnancy and babies born at less than 22 weeks’ gestation Sources:CMACE
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