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The three P’s:  update June 2016 
 

Note: mid-2016 

The author has taken further statistical advice which has been that it is not 

possible to attribute robust statistical significance to the difference in mortalities 

between Pembrokeshire and Powys.  A definitive analysis therefore still awaits 

release of the information on place of birth that has been refused by Cardiff 

University.  Anyone who has read or downloaded the previous version of this 

document (dated Dec 2014) should replace it with this one. 

Introduction 

This is a follow-up to “The Three P’s: Pembrokeshire, Powys and Perinatal 

Mortality” 
i
.  In that document, written during the first quarter of 2014, I 

examined the available data on perinatal mortality in order to determine whether 

Powys fulfilled the expectations raised by the Welsh Health Minister’s claim for 

the midwife units in that county.  He had extolled their excellence in his 

announcement of 21st January, in order to justify imposing a similar model on 

Pembrokeshire by removing the obstetric facility from Withybush Hospital. 

However, the Minister had failed to ask the question “are the midwife unit results 

reflected in those for Powys as a whole, regardless of place of birth?”. 

I found that, contrary to the implication of the Health Minister’s claim, Powys has 

been recorded as having somewhat high perinatal mortality for some years, and 

figures obtained from the All Wales Perinatal Survey (AWPS) of 2012 confirmed 

this.  In that document is revealed the following, as described in my initial 

document: 

“Powys suffered 90 perinatal deaths in 12157 registrable births during 2003-12 

which is a rate of 7.4 per thousand.  Hywel Dda suffered 220 deaths in 37811 

births, a rate of 5.8 per thousand.  The Chi-square calculation gives p=0.053 

which means that there is over a 94% probability that the difference is not due to 

chance variation. 

Following intended delivery at Withybush during the period 2009-12 there were 

21 perinatal deaths in 5102 deliveries, a rate of 4.1 per thousand.  Comparing 

this with the 45 deaths in 6111 cases for Powys during 2008-12 (a rate of 7.4 per 

thousand) gives a p-value of 0.025.  This means there is over a 97% probability 

that the difference is not due to chance variation.” 

These results were the opposite of what would have been predicted by the social 

deprivation characteristics of the different areas.  The same report depicts Powys 

in 2012 as having only 3.8% of mothers in the worst quintile of social deprivation, 

versus Hywel Dda’s 12.5%, and quantifies the link between social deprivation and 

perinatal mortality.  Assuming that Pembrokeshire’s social deprivation 

characteristics are similar to those of Hywel Dda, adjustment for social 

deprivation would increase both differences above. 
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However, the period depicted in the AWPS report was short (2009-12 for 

Pembrokeshire and 2008-12 for Hywel Dda and Powys).  Since perinatal deaths 

are, fortunately, rare, it is necessary to study as long a period as possible in order 

to detect significant differences, and minimize the effect of ‘blips’.  Additionally, 

calculations for Pembrokeshire were limited by missing data.  There was none on 

intended transfers out of county.  Such transfers could have included some 

perinatal deaths. 

Therefore I resolved to obtain further information from AWPS, and chose the 

years 2001-12 as a reasonably long period, which should allow for detection of 

significant variations and diminish the effect of any ‘blips’. 

Obtaining the information proved to be difficult, and eventually I had to resort to 

the use of Freedom of Information requests, which were kindly submitted on my 

behalf by Mr Paul Davies, Assembly Member for Pembrokeshire. 

Unfortunately AWPS and the Governance Department of Cardiff University 

declined to release all the data requested, claiming that to do so would make it 

possible to identify individual patients, thereby breaching their right to 

confidentiality. 

Eventually I had to proceed with calculations making certain assumptions, which 

though reasonable, inevitably will compromise the accuracy of the results.  I hope 

that in due course it will be possible to obtain the missing information in order to 

consolidate the results. 

The detailed tables and calculations can be accessed in a separate document 
ii
. 

 

Aim of study 

To determine and compare the perinatal mortalities during 2001-12 of Powys, 

Hywel Dda (comprising Carmarthenshire, Ceredigion and Pembrokeshire) and 

Pembrokeshire, adjusted for the effect of social deprivation. 
 

Additional data obtained, over and above that available in the AWPS 2012 report 

By FoI request from AWPS 

1 Annual number of births 2001-12 for each of Powys, Carmarthenshire, 
Ceredigion and Pembrokeshire. 

2 Annual perinatal deaths 2001-12 for each of Powys, Carmarthenshire, 
Ceredigion and Pembrokeshire. 

3 Perinatal mortality by quintile of social deprivation 2001-12 for all Wales. 
 
From Welsh Stats website 

Welsh Index of Multiple Deprivation by Lower Super Output Area (LSOA) for 2011 iii. 
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Data requested by FoI but refused by AWPS 

Maternal residence 2001-12 in order to calculate, using LSOA information, 

numbers of births by social deprivation quintile for each county. 

Assumptions necessitated by missing data 

1 That Pembrokeshire’s social deprivation characteristics are similar to those of 
Hywel Dda. 

2 That the proportion of births in each social deprivation quintile was identical 
in each of the years 2001-11, to that depicted in the AWPS report for 2012. 

 
 
Method 

1 I compared the Welsh Index of Multiple Deprivation data for Carmarthenshire, 

Ceredigion, Pembrokeshire and the totals of all three counties (Hywel Dda). 

2 From 1 I obtained justification for assuming that the social deprivation profile 

of Pembrokeshire is similar to that for Hywel Dda as a whole. 

3 For each of Powys, Hywel Dda, Hywel Dda excluding Pembrokeshire and 

Pembrokeshire I calculated the total number of perinatal deaths that would be 

predicted by their social deprivation profile. 

 

Results 

These are depicted in the following tables.  In the caption to Table 1 is provided 

justification for assuming that the social deprivation profile of Pembrokeshire is 

similar to that of Hywel Dda as a whole.  Table 2 depicts the figures. 

Table 1 Deprivation quintiles in the four counties, and in Hywel Dda 

The number of Lower Super Output Areas (LSOA) as depicted in the 

WIMD 2011 table were counted in each quintile of deprivation, and 

the percentages calculated.  In the worst three quintiles 

Pembrokeshire lies between Ceredigion and Carmarthenshire, and 

approximates to Hywel Dda overall.  In the absence of residence 

information for births (release of this was refused by AWPS), it was 

considered reasonable to assume Pembrokeshire is similar to Hywel 

Dda overall in its social deprivation profile.  Therefore Hywel Dda 

figures were used to calculate predicted mortality for 

Pembrokeshire. 
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Table 2. Predicted and Actual perinatal deaths 

Powys suffered an excess of deaths over those predicted by its social deprivation 

profile, whereas Hywel Dda and Pembrokeshire experienced fewer deaths than 

predicted.  Statistical analysis, however, is unable to demonstrate a significant 

difference between the mortality in Powys and that in Pembrokeshire. 

 

  

Quintile. 

1 = least deprived, 5 = most deprived as depicted by 
AWPS.  The rankings in WIMD2011 are the inverse of this. 

  1 2 3 4 5 

 
n 

LSOAs 
1517-
1896 % 

1138-
1516 % 

759-
1137 % 

380-
758 % 

1-
379 % 

Carmarthenshire 112 3 2.7%  28 25.0% 36 32.1% 33 29.5% 12 10.7% 

Ceredigion 47 8 17.0% 14 29.8% 20 42.6% 3 6.4%  2 4.3%  

Pembrokeshire 71 1 1.4%  26 36.6% 27 38.0% 11 15.5% 6 8.5%  

= Hywel Dda 230 12 5.2%  68 29.6% 83 36.1% 47 20.4% 20 8.7%  

Powys 80 12 15.0% 42 52.5% 14 17.5% 11 13.8% 1 1.3%  

Perinatal Deaths 2001-12 

Predicted and actual mortalities 

 Powys Hywel Dda Pembrokeshire 

n births 14471 44518 14841 

Predicted 94 303 101 

Actual 108 270 99 

Actual - 
Predicted 

14 MORE 33 FEWER 2 FEWER 
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Conclusions 

The results were similar to those obtained earlier in the year from the tables in 

the AWPS 2012 report, but using more robust data over a longer time period.  

After adjusting for the differences in social deprivation characteristics between 

the counties, there is an excess of perinatal deaths in Powys compared with those 

in Hywel Dda and Pembrokeshire during the period 2001-12.  However, the 

difference between Powys and Pembrokeshire is not statistically significant. 

If the numbers in Table 2 are reflected in the new arrangement in Pembrokeshire 

(i.e. loss of access to obstetric care in the county), then one extra death per year 

can be expected.  This will inevitably be associated with an unknown number of 

near-misses or cases of long-term disability due to birth trauma. 

This conclusion could be refined – or, possibly, refuted – with access to the full 

residence data (as LSOA, which would not enable identification of individual 

patients) for mothers in these four counties during the period 2001-12.  These 

would be placed in the appropriate quintiles so that for each year it would be 

possible to calculate the percentage of mothers in each deprivation quintile. 
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