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The experimental statistics presented in this report are being published to 
provide a starting point for discussions on how we can effectively measure both 
improvement and variation in care provision across the week.   

 

Key findings 

 Patients who are admitted at the weekend have an increased likelihood of mortality within 30 
days of admission compared to those who are admitted midweek.   

 Patients who are discharged on Friday, Saturday and Sunday have an increased likelihood 
of an emergency readmission within seven days of discharge compared to those who are 
discharged on a Wednesday.  

 Patients who are admitted in an emergency stay slightly longer in hospital if they are 
admitted between Friday and Sunday inclusive.   

 

There are many possible explanations for this variation including differences in the case-mix of 
patients (over and above that accounted for in the analysis), patient behaviour and provision of 
services both in and outside of the hospital (including social care), but this analysis is unable to 
determine the causes of the observed variation. 

Results at trust level are available in the data files which accompany this report.  If variation exists 
across the week for a particular trust, it should be examined in more detail to understand the 
causes.  The indicators require careful interpretation and should be used in conjunction with other 
indicators and information from other sources that together form a holistic view of trust outcomes. 

Users of these experimental statistics are invited to comment on these findings.  In particular, we 
invite users to consider how they can use this information to improve care, and how NHS Digital 
can develop these statistics to provide better information to drive improvements in care. 
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Users of these experimental statistics are invited to comment on these findings.  In 
particular, we invite users to consider how they can use this information to improve 
care, and how NHS Digital can develop these statistics to provide better information 
to drive improvements in care. 

This is an Experimental Statistics publication 

 

This document is published by NHS Digital, 
part of the Government Statistical Service 

Experimental statistics are official statistics which are published in order to involve 
users and stakeholders in their development and as a means to build in quality at an 
early stage. It is important that users understand that limitations may apply to the 
interpretation of this data. More details are given in the report.  

All official statistics should comply with the UK Statistics Authority’s Code of Practice 
for Official Statistics which promotes the production and dissemination of official 
statistics that inform decision making.  

Find out more about the Code of Practice for Official Statistics at 
www.statisticsauthority.gov.uk/assessment/code-of-practice 

Find out more about Experimental Statistics at https://gss.civilservice.gov.uk/wp-
content/uploads/2016/02/Guidance-on-Experimental-Statistics_1.0.pdf 

http://www.statisticsauthority.gov.uk/assessment/code-of-practice
https://gss.civilservice.gov.uk/wp-content/uploads/2016/02/Guidance-on-Experimental-Statistics_1.0.pdf
https://gss.civilservice.gov.uk/wp-content/uploads/2016/02/Guidance-on-Experimental-Statistics_1.0.pdf
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Introduction  

In July 2015 the Secretary of State for Health, Jeremy Hunt, delivered a speech ‘Making 
healthcare more human-centred and not system-centred’1.  In this speech, he outlined his 
commitment to seven-day care and highlighted variation in outcomes associated with 
weekend hospitalisation. 

The experimental statistics presented in this report are being published to provide a starting 
point for discussions on how we can effectively measure both improvement and variation in 
care provision across the week.  This report includes indicators on the following topics: 

 Mortality within 30 days of admission by week-part2 of admission to hospital 

 Emergency readmissions within seven days of discharge from hospital by day of 
discharge 

 Length of stay following an emergency admission to hospital by day of admission 

 

Users of these experimental statistics are invited to comment on these findings.  In particular, 
we invite users to consider how they can use this information to improve care, and how NHS 
Digital can develop these statistics to provide better information to drive improvements in 
care. 

 

Main findings  

For the period 1 April 2015 to 31 March 2016: 

 Patients who were admitted at the weekend had an increased likelihood3 of mortality 
within 30 days of admission compared to those who were admitted midweek.   

 Patients who were discharged on Friday, Saturday and Sunday had an increased 
likelihood of an emergency readmission within seven days of discharge compared to 
those who were discharged on a Wednesday.  

 Patients who were admitted in an emergency stayed slightly longer in hospital if they 
were admitted between Friday and Sunday.   

 

There are many possible explanations for this variation including differences in the case-mix 
of patients (over and above that accounted for in the analysis), patient behaviour and 
provision of services both in and outside of the hospital (including social care), but this 
analysis is unable to determine the causes of the observed variation. 

If variation exists across the week for a particular trust, it should be examined in more detail to 
understand the causes.  The indicators require careful interpretation and should be used in 
conjunction with other indicators and information from other sources that together form a 
holistic view of trust outcomes.   

                                            
1
 https://www.gov.uk/government/speeches/making-healthcare-more-human-centred-and-not-system-centred 

2
 For this indicator, the week is divided into the following three week-parts: midweek (Tuesday, Wednesday and Thursday), 

weekend (Saturday and Sunday), and transition (Monday and Friday). 
3
 In this report the term ‘likelihood’ is used to describe the probability of an event.  It does not refer to the formal statistical 

definition of likelihood. 

https://www.gov.uk/government/speeches/making-healthcare-more-human-centred-and-not-system-centred
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Mortality within 30 days of admission by week-part of 
admission to hospital 

Methodology  

Rationale 

Some academic studies have shown that the likelihood of mortality is higher for patients 
admitted to hospital at the weekend compared to those admitted during the week4.   

The methodology used in the analysis presented here was developed, and is owned, by 
University Hospitals Birmingham NHS Foundation Trust.  It is based on the methodology 
presented in Freemantle et al. (2015)5 with some modifications to facilitate the measurement 
of variation in mortality outcomes for patients admitted at the weekend compared to those 
admitted during the week at the level of individual hospital trusts6.   

If variation exists across the week for a particular trust, it should be examined in more detail to 
understand the causes.  The indicators require careful interpretation and should be used in 
conjunction with other indicators and information from other sources (e.g. the other Seven-day 
Services indicators, other mortality indicators, locally held data) that together form a holistic 
view of trust outcomes. 

The analysis does not attempt to identify whether or not a death was avoidable.  Similarly, 
although the results may show an increased likelihood of mortality following an admission at 
the weekend compared to midweek, it is not possible to explain the reasons for these 
differences.   

As part of the development process associated with new indicators, NHS Digital routinely 
uses the Indicator and Methodology Assurance Service (IMAS)7.  The IMAS process, which is 
comprised of a Methodology Review Group (MRG) and independent peer reviewers, is used 
to determine whether health and care indicators meet system recognised quality 
criteria.  These criteria include clarity of definition and purpose, and whether the underlying 
data and methodology support these. The assurance process is overseen by the independent 
Indicator Governance Board (IGB) which, along with the MRG has representation from a 
range of health and care organisations.  The mortality indicator presented here was taken 
through this assurance process as part of its development, with it being assured as fit for 
purpose (with caveats). This rating is in keeping with other experimental statistics that have 
been considered by the IGB.  The assurance status of indicators are routinely kept under 
review to reflect any changes to purpose, methodology and use, and to take into account 
feedback from users 

 

                                            
4
 For example, see Freemantle et al. (2015), Freemantle et al. (2012) and Aylin et al. (2010).     

5
 Freemantle N, Ray D, Mcnulty D, et al. Increased mortality associated with weekend hospital admission: a case for 

expanded seven day services? BMJ 2015; 351: h4596. 
6
 An NHS trust (or provider) is a legal entity which provides services on behalf of the NHS. Trusts may be located at multiple 

sites and may be responsible for one or more hospitals. 
7
 Further information on this service is available at http://digital.nhs.uk/article/1674/Indicator-Assurance-Service. 

http://www.bmj.com/content/351/bmj.h4596
https://www.ncbi.nlm.nih.gov/pubmed/22307037
http://qualitysafety.bmj.com/content/19/3/213.short
http://digital.nhs.uk/article/1674/Indicator-Assurance-Service
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Construction 

The indicator includes deaths which occur within 30 days of admission and is calculated using 
the Hospital Episode Statistics (HES)8 provider spells9 data linked to Office for National 
Statistics (ONS) death registrations data.   

Provider spells are assigned to the following week-parts based on the day of admission: 

 Midweek, which includes Tuesday, Wednesday and Thursday 

 Weekend, which includes Saturday and Sunday 

 Transition, which includes Monday and Friday 

 

Trusts are excluded from the indicator if the number of deaths in any of the three week-parts 
is less than 100 over the reporting period, as the indicator would be unreliable in such cases.   

There may be differences in the characteristics of patients admitted at the weekend compared 
to midweek, and it is not possible to identify and adjust for all of these.  For example, it is 
difficult to fully adjust for the severity of the condition of the patient because this information is 
not recorded in the HES dataset upon which the indicator is based.  However, adjustments for 
various patient characteristics that are captured in hospital data (including the condition the 
patient is in hospital for, other conditions the patient suffers from, age, gender, deprivation, 
ethnicity, seasonality, admission source, admission method and prior admission history) are 
included in the methodology. 

The indicator compares the odds of mortality within 30 days of admission for patients admitted 
at the weekend to the odds of mortality within 30 days of admission for patients admitted 
midweek.  Corresponding results comparing patients admitted during the transition period to 
patients admitted midweek are also provided as contextual information. The results are 
presented as odds ratios.  

Odds ratios which are greater than one indicate an increased likelihood of mortality compared 
to the reference category (midweek) while odds ratios which are less than one indicate a 
decreased likelihood of mortality compared to the reference category, holding all other 
characteristics constant.  The comparison is strictly within the same hospital trust and is 
independent of the overall mortality rate for that trust.  For example, a trust with a high odds 
ratio for admissions at the weekend compared to midweek may have a low overall mortality 
rate and vice-versa.  Further information on how to appropriately interpret the indicator is 
available alongside this publication at http://digital.nhs.uk/pubs/sevendayapr15mar16.   

Results at a national level for admissions in the period April 2015 – March 2016 are presented 
below. Results at trust level are available in the data files which accompany this report along 
with results at national and trust level for admissions in the periods April 2013 – March 2014 
and April 2014 – March 2015.  For the trust level results, 95 per cent confidence intervals for 
the odds ratios are also provided.  Where the confidence interval does not include the value 
one, the weekend effect is statistically significant.  For example, if the confidence interval for 

                                            
8
 HES is a data warehouse containing details of all NHS funded admissions, outpatient appointments and A&E attendances 

at English hospitals.  These data are collected during a patient’s time at hospital and are submitted by trusts to allow 
them to be paid for the care they deliver.  This publication uses provisional HES data for the financial years 2016-17 
and 2015-16 and finalised HES data for earlier financial years. 

9
 A provider spell is a continuous period of time spent as a patient within a single trust (provider).  A spell may be composed 

of more than one episode (a single period of care under one consultant).  A spell is finished when the spell ends i.e. 
the patient is discharged or dies. 

http://digital.nhs.uk/pubs/sevendayapr15mar16
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the odds ratio is (0.90 – 1.10) then the indicator does not show a significant effect, but if the 
confidence interval for the odds ratio is (1.05 – 1.15) then there is a significant difference.   

Both emergency and non-emergency admissions are included in the indicator. Contextual 
information for mortality within 30 days of emergency admissions only is also provided in the 
data files which accompany this publication.   

Further details of the methodology used in the calculations presented in this report are 
provided in Appendix A. 

 

Results 

For admissions between 1 April 2015 and 31 March 2016: 

 The marginal national10 odds ratio of mortality within 30 days of admission at the 
weekend compared to midweek is 1.15, suggesting an increased likelihood of mortality11 
for patients admitted at the weekend.  The corresponding value for the contextual 
indicator including only emergency admissions is 1.12. 

 The marginal national odds ratio of mortality within 30 days of admission during the 
transition period compared to midweek is 1.03, suggesting a similar likelihood of mortality 
for patients admitted during this period.  The corresponding value for the contextual 
indicator including only emergency admissions is 1.01. 

 These values are similar to the marginal national odds ratios for the years 2013-14 and 
2014-15.  

 Of the 137 trusts included in the indicator, 79 (58 per cent) have an odds ratio of 
mortality within 30 days of admission at the weekend compared to midweek which is 
significantly higher than one, indicating a statistically significant weekend effect. 

 Of the 137 trusts included in the indicator, 16 (12 per cent) have an odds ratio of 
mortality within 30 days of admission during the transition period compared to midweek 
which is significantly higher than one, indicating a statistically significant difference.  
There are also two trusts with an odds ratio which is significantly lower than one.  

 

  

                                            
10

 The marginal national results do not include data for trusts where the number of deaths in any of the three week-parts 
defined above is less than 100.    

11
 An odds ratio of 1.15 means that the odds of mortality within 30 days of admission for patients admitted at the weekend are 

15 per cent higher than the odds of mortality within 30 days of admission for patients admitted midweek.  This does 
imply that the probability of mortality within 30 days of an admission at the weekend is higher than for midweek 
admissions, but does not mean that this probability is 15 per cent higher. 
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Emergency readmissions within seven days of discharge 
from hospital by day of discharge 

Methodology  

Rationale 

An emergency readmission within a short period following discharge from hospital (defined 
here as seven days12) could, in some cases, be considered indicative of the patient being 
discharged before they were fit or be due to a lack of availability of rehabilitation and support 
services when a patient was discharged home following hospital treatment.   

If variation exists across the week for a particular trust, it should be examined in more detail to 
understand the causes.  The indicators require careful interpretation and should be used in 
conjunction with other indicators and information from other sources (e.g. the other Seven-day 
Services indicators, other readmissions indicators, locally held data) that together form a 
holistic view of trust outcomes. 

This analysis looks at emergency readmission rates split by day of the previous discharge.  It 
does not attempt to identify whether the emergency readmissions were avoidable.  Similarly, 
although the results may show an increased likelihood of an emergency readmission following 
a discharge on a particular day, it is not possible to explain the reasons for these differences. 

NHS Digital will be working to develop this indicator methodology further following user 
feedback before completing the IMAS process.   

 

Construction 

The methodology used in the construction of this indicator is based on the methodology used 
for the mortality indicator.  However, there are some differences (e.g. in inclusions and case-
mix adjustment) due to the differing purposes between the two indicators.  

To understand emergency readmissions we need to know: 

 The discharge date (and day of the week) of the hospital stay13 

 The admission date of the patient’s next hospital stay (if it exists) 

 Whether the patient was admitted as an emergency for their next hospital stay (if it 
exists) 

 

An emergency readmission is counted if a patient has any emergency admission between 
zero and six days (inclusive) of their previous discharge and is calculated using the HES 
continuous inpatient spells14 dataset. If a patient is readmitted twice in the space of a week, 
this will count as two readmissions.  Due to the way in which readmissions are identified, it is 
likely that some emergency readmissions are unrelated to the original stay in hospital. 

                                            
12

 The decision to look at readmissions within seven days of discharge is based on evidence in the following reports: 
http://www.rand.org/content/dam/rand/pubs/technical_reports/2012/RAND_TR1198.pdf and 
http://www.hsj.co.uk/Journals/2/Files/2011/6/15/Sg2_Service%20Kit_Reducing%2030-Day%20Readmissions.pdf. 

13
 Stillbirths and patients who are discharged as dead are excluded, as a readmission is not possible. 

14
 A continuous inpatient (CIP) spell is a continuous period of time spent as a patient regardless of any transfers which may 

take place.  Therefore, the CIP spell may occur at a single trust or across many trusts.  A CIP spell is finished when the 
patient is discharged from hospital or dies. 

http://www.rand.org/content/dam/rand/pubs/technical_reports/2012/RAND_TR1198.pdf
http://www.hsj.co.uk/Journals/2/Files/2011/6/15/Sg2_Service%20Kit_Reducing%2030-Day%20Readmissions.pdf
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Trusts are excluded from the indicator if the number of emergency readmissions within seven 
days for any day of discharge is less than 100 over the reporting period, as the indicator 
would be unreliable in such cases.   

Adjustments for various patient characteristics (including the condition the patient is in 
hospital for, other conditions the patient suffers from, age, gender, deprivation and ethnicity) 
are included in the methodology.  However, there may be differences in the characteristics of 
patients discharged at the weekend compared to midweek that it is not possible to identify 
and adjust for.   

The indicator compares the odds of an emergency readmission within seven days for patients 
discharged on a particular day of the week to the odds of an emergency readmission within 
seven days for patients discharged on a Wednesday.  The results are presented as odds 
ratios.   

Odds ratios which are greater than one indicate an increased likelihood of an emergency 
readmission compared to the reference category (Wednesday) while odds ratios which are 
less than one indicate a decreased likelihood of an emergency readmission compared to the 
reference category, holding all other characteristics constant.  The comparison is strictly 
within the same hospital trust and is independent of the overall readmission rate for that trust.  
For example, a trust with a high odds ratio for discharges on a Saturday compared to a 
Wednesday may have a low overall readmission rate and vice-versa.  Further information on 
how to appropriately interpret the indicator is available alongside this publication at 
http://digital.nhs.uk/pubs/sevendayapr15mar16.   

Results at a national level for discharges in the period April 2015 – March 2016 are presented 
below. Results at trust level are available in the data files which accompany this report along 
with results at national and trust level for discharges in the periods April 2013 – March 2014 
and April 2014 – March 2015.  For the trust level results, 95 per cent confidence intervals for 
the odds ratios are also provided.  Where the confidence interval does not include the value 
one, the difference between the discharge day and Wednesday is statistically significant.  For 
example, if the confidence interval for the odds ratio is (0.90 – 1.10) then the indicator does 
not show a significant effect, but if the confidence interval for the odds ratio is (1.05 – 1.15) 
then there is a significant difference.   

For the trust level results, emergency readmissions are attributed to the trust from which the 
patient was last discharged.  For example, if a patient is discharged from trust A on 1 January, 
and then admitted to trust B as an emergency on 3 January and discharged on 4 January, the 
emergency readmission at trust B is attributed to trust A.   

Discharges with both emergency and non-emergency admission methods are included in the 
indicator. Contextual information which includes only discharges where the patient was 
admitted in an emergency is also provided in the data files which accompany this publication.   

Further details of the methodology used in the calculations presented in this report are 
provided in Appendix A. 

 

  

http://digital.nhs.uk/pubs/sevendayapr15mar16
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Results 

For discharges between 1 April 2015 and 31 March 2016: 

 The marginal national15 odds ratios of an emergency readmission within seven days for 
discharges on Friday, Saturday and Sunday compared to Wednesday are 1.09, 1.27 and 
1.40 respectively, suggesting an increased likelihood of an emergency readmission for 
patients discharged on these days compared to a Wednesday.  This is illustrated in 
Figure 1.  The corresponding values for the contextual indicator including only 
discharges with an emergency admission method are 1.03, 1.10 and 1.11 respectively. 

 The marginal national odds ratios for discharges on Monday, Tuesday and Thursday 
compared to Wednesday are 1.00, 0.99 and 1.03 respectively, suggesting a similar 
likelihood of an emergency readmission for patients discharged on these days compared 
to a Wednesday.  The corresponding values for the contextual indicator including only 
discharges with an emergency admission method are 0.99, 0.98 and 1.02 respectively. 

 These values are similar to the marginal national odds ratios for the years 2013-14 and 
2014-15.  

 

Figure 1: Marginal national risk adjusted odds ratio of an emergency readmission 
within seven days for discharges on each day of the week compared to Wednesday, 
April 2015 – March 2016 

 
 

 Of the 133 trusts included in the indicator, the number of trusts with an odds ratio of an 
emergency readmission within seven days of discharge on each weekday compared to 
Wednesday which is significantly different from one (indicating a statistically significant 
difference) is shown in Table 1. 

 There are few trusts with a statistically significant difference in the odds of an emergency 
readmission following discharge on a Monday, Tuesday or Thursday compared to a 
Wednesday, while for discharges on Saturday and Sunday the majority of trusts have an 
odds ratio which is significantly higher than one (indicating a statistically significant 
difference). 

                                            
15

 The marginal national results do not include data for trusts where the number of emergency readmissions for any day of 
the week is less than 100.    
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Source: Hospital Episode Statistics (HES) continuous inpatient spells dataset, NHS Digital 
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Table 1: Number of trusts with an odds ratio of an emergency readmission within 
seven days following a discharge on each day of the week compared to a Wednesday 
which is not significantly different from one, significantly higher than one or 
significantly lower than one, April 2015 – March 2016 

Day of discharge 

 Number (and percentage) of trusts with an odds ratio which is: 

 not significantly 
different from one 

significantly higher 
than one 

significantly lower 
than one 

Thursday 
 

113 (85%) 18 (14%) 2 (2%) 

Friday 
 

83 (62%) 49 (37%) 1 (1%) 

Saturday 
 

27 (20%) 105 (79%) 1 (1%) 

Sunday 
 

20 (15%) 113 (85%) 0 (0%) 

Monday 
 

116 (87%) 12   (9%) 5 (4%) 

Tuesday 
 

119 (89%) 3   (2%) 11 (8%) 
                                 Source: Hospital Episode Statistics (HES) continuous inpatient spells dataset, NHS Digital 
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Length of stay following an emergency admission to 
hospital by day of admission 

Methodology  

Rationale 

There is variation in both the day of the week people are admitted to hospital as an 
emergency and the day of the week people are discharged from hospital following an 
emergency admission.  This is illustrated in Figure 2.  

 

Figure 2: Distribution of provider spells by day of week, for discharges following an 
emergency admission to hospital, April 2015 – March 2016 

 

The pattern of discharges cannot be described using the pattern of admissions alone. The 
number of emergency admissions on Saturdays, Sundays and Mondays is higher than the 
number of discharges following an emergency admission, while the number of discharges 
following an emergency admission is higher than the number of emergency admissions on 
other days of the week.  If there were no effects in terms of hospital discharge procedures, 
patient behaviour, and community provision, we would not expect to see this pattern. 

 

Construction 

To understand length of stay16 following emergency admissions to hospital we need three 
pieces of information: 

 The admission date (and day of week) of the hospital stay 

 The discharge date of the hospital stay 

 Whether the patient was admitted as an emergency 

                                            
16

 Length of stay is a whole number which is calculated as the difference between the admission and discharge dates for the 
provider spell.  HES data does not contain any information on the time of admission or discharge. 
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Source: Hospital Episode Statistics (HES) provider spells dataset, NHS Digital 
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These three pieces of information are only available once a patient is discharged and so this 
analysis is limited to the 5,740,454 provider spells in the HES dataset with a discharge date 
between 1 April 2015 and 31 March 2016, where the patient was admitted in an emergency. 

Table 2 shows the median17 length of stay by day of admission for these provider spells.  The 
proportion of spells with a length of stay of 0, 1, 2, 3 and 4 or more days is also provided for 
contextual information.  Results at trust level are available in the data files which accompany 
this report, along with results at national and trust level for the discharges in the periods April 
2013 – March 2014 and April 2014 – March 2015.  

No case-mix adjustments have been applied to this indicator.  NHS Digital is working in 
collaboration with partner organisations to investigate the best way of adjusting these data for 
future releases of this publication before completing the IMAS process.   

Further details of the methodology used in the calculations presented in this report are 
provided in Appendix A.  

 

Results 

For discharges between 1 April 2015 and 31 March 2016: 

 Nationally, there is a small amount of variation in the distribution of length of stay by day 
of admission, ranging from 48 per cent18 of discharges following an emergency 
admission on a Saturday having a length of stay of 0 or 1 days to 53 per cent of 
discharges following an emergency admission on a Thursday having a length of stay of 0 
or 1 days, a range of 5 percentage points. 

 The median length of stay is slightly higher for emergency admissions on Fridays, 
Saturdays and Sundays (2 days) than for emergency admissions on other days of the 
week (1 day).  However, as the percentage of spells having a length of stay of 0 or 1 
days is close to 50 per cent for each day of the week, caution should be taken when 
interpreting these median values. 

 

  

                                            
17

 The median represents the middle value when all values for length of stay are placed in ascending order.  If the number of 
values is even then there is no single middle value and the median is then calculated as the arithmetic mean of the two 
middle values.   

18
 This value has been calculated using unrounded percentages. 
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Table 2: Length of stay following an emergency admission to hospital, by day of 
admission, April 2015 – March 201619 

Day of admission 

 Median 
length of 

stay 
(days) 

Number (percentage) of spells with a length of stay of: 

0 days 1 day 2 days 3 days 
4 or more 

days 

Monday 1 
267,756 183,388 96,808 66,764 268,100 

(30%) (21%) (11%) (8%) (30%) 

Tuesday 1 
262,152 184,095 98,548 69,785 264,670 

(30%) (21%) (11%) (8%) (30%) 

Wednesday 1 
262,885 184,764 100,187 39,960 277,228 

(30%) (21%) (12%) (5%) (32%) 

Thursday 1 
266,747 189,482 67,020 34,493 305,339 

(31%) (22%) (8%) (4%) (35%) 

Friday 2 
267,640 165,613 66,673 64,131 304,123 

(31%) (19%) (8%) (7%) (35%) 

Saturday 2 
192,674 142,788 76,996 54,945 234,058 

(27%) (20%) (11%) (8%) (33%) 

Sunday 2 
183,575 150,715 77,820 52,379 216,153 

(27%) (22%) (11%) (8%) (32%) 

Source: Hospital Episode Statistics (HES) provider spells dataset, NHS Digital 

  

                                            
19

 Percentages may not sum to 100 due to rounding. 
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Discussion 

One of the proposals under the Department of Health policy on seven-day NHS services20 is 
to provide the same level of hospital care at the weekend so people have the same 
experience regardless of day of the week.  

This analysis suggests that patients who are admitted at the weekend have an increased 
likelihood of mortality within 30 days of admission compared to those who are admitted 
midweek.  It also suggests that patients who are discharged on Friday, Saturday and Sunday 
have an increased likelihood of an emergency readmission within seven days of discharge 
compared to those who are discharged on a Wednesday, and those patients who are 
admitted in an emergency stay slightly longer in hospital if they are admitted between Friday 
and Sunday.   

There are many possible explanations for this variation including differences in the case-mix 
of patients (over and above that accounted for in the analysis), patient behaviour and 
provision of services both in and outside of the hospital (including social care), but this 
analysis is unable to determine the causes of the observed variation. 

Users of these experimental statistics are invited to comment on both these findings and the 
trust level findings published alongside this report. 

In particular, we invite users to consider how they can use this information to improve care, 
and how NHS Digital can develop these statistics to provide better information to drive 
improvements in care. 

  

                                            
20

 https://www.gov.uk/government/publications/7-day-nhs-services-a-factsheet/7-day-nhs-services-a-factsheet 

https://www.gov.uk/government/publications/7-day-nhs-services-a-factsheet/7-day-nhs-services-a-factsheet
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Feedback about this publication 

Feedback on this publication can be provided via our website using the following link: 
http://digital.nhs.uk/haveyoursay  

Alternatively feedback can be provided using any of the contact details below: 

 Email: enquiries@nhsdigital.nhs.uk 

 Telephone: 0300 303 5678 

 Twitter: @nhsdigital 

 

A user feedback survey inviting comments on this publication, the methodologies used in the 
calculation of the Seven-day Services indicators and how this information can be used is 
available at http://digital.nhs.uk/pubs/sevendayapr15mar16. 

NHS Digital welcomes all feedback relating to any aspect of this publication. In particular, we 
would welcome feedback and comments on how users can use this information to improve 
care and how we can develop these statistics to provide better information to drive 
improvements in care. 

  

http://digital.nhs.uk/haveyoursay
mailto:enquiries@nhsdigital.nhs.uk
http://digital.nhs.uk/pubs/sevendayapr15mar16
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Appendix A: Methodological details 

Methodology: Mortality within 30 days of admission by week-part of admission 
to hospital 

The methodology used in the construction of the Seven-day Services mortality indicator was 
developed, and is owned, by University Hospitals Birmingham NHS Foundation Trust.  It is 
based on the methodology presented in Freemantle et al. (2015)21  with some modifications to 
facilitate the measurement of variation in mortality outcomes for patients admitted at the 
weekend compared to those admitted during the week at the level of individual hospital trusts. 

 

Data sources 

 Hospital Episode Statistics (HES) provider spells dataset, NHS Digital 

 HES-ONS linked mortality dataset, NHS Digital 

 English Indices of Deprivation 2015, Department for Communities and Local Government 
(DCLG):  File 5: scores for the indices of deprivation, available to download from 
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015 

 Healthcare Resource Group (HRG) codes and descriptions, available from NHS Digital’s 
Casemix website at http://digital.nhs.uk/casemix.  The mapping for each financial year is 
taken from the ‘Payment’ design. 

 

Data fields 

The data fields required for the calculation of this indicator are as follows: 

 

HES provider spells dataset: 

 DIAG_01 – DIAG_20 Diagnosis codes 

 EPIKEY Identifies unique episodes in provider spell  

 ETHNOS Ethnic category of patient 

 FYEAR Financial year of episode 

 LSOA11 Lower super output area 

 PROCODET_MAPPED Trust code for episode mapped to current
 trusts 

 PSEUDO_HESID_MAPPED Pseudonymised individual patient identifier 

 P_SPELL_ADMIDATE Admission date for provider spell                                        

 P_SPELL_ADMIMETH Method of admission to hospital 

 P_SPELL_ADMISORC Source of admission to hospital 

 P_SPELL_DISDATE Discharge date for provider spell 

                                            
21

 Freemantle N, Ray D, Mcnulty D, et al. Increased mortality associated with weekend hospital admission: a 
case for expanded seven day services? BMJ 2015; 351: h4596. 

https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
http://digital.nhs.uk/casemix
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 P_SPELL_DISMETH Discharge method for provider spell 

 P_SPELL_EPIORDER Order of episode within provider spell 

 P_SPELL_NUMBER Identifies unique provider spells 

 SEX Sex of patient 

 STARTAGE Age of patient 

 SUSCOREHRG SUS generated core healthcare resource
 group 

 

HES-ONS linked mortality dataset: 

 DOD Date of death 

 PSEUDO_HESID Pseudonymised individual patient identifier 

 SUBSEQUENT_ACTIVITY Flag indicating whether activity is recorded in
 HES after date of death 

 

English Indices of Deprivation 2015 dataset: 

 Index of Multiple Deprivation (IMD) Score (referred to in the remainder of this document 
as IMD_SCORE) 

 LSOA code (2011) 

 

HRG codes and descriptions dataset: 

 GROUPER_YEAR Financial year 

 HRG_CODE Healthcare resource group code 

 HRG_DESCRIPTION Healthcare resource group description 

 

Data filters 

The following data filters are applied to the HES provider spells dataset: 

 

Field name: PROCODET_MAPPED  

Condition: PROCODET_MAPPED begins with ‘R’ 

Rationale:  Selects provider spells for NHS trusts.  

 

Field name: P_SPELL_ADMIDATE 

Condition: P_SPELL_ADMIDATE between the first day in the reporting period and the 
last day in the reporting period (inclusive) 
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Rationale: Selects provider spells where the patient was admitted in the reporting 
period. 

 

Field name: P_SPELL_EPIORDER, DIAG_01 

Condition: For each distinct provider spell (identified by the P_SPELL_NUMBER 
field), only the first episode in the provider spell (identified by 
P_SPELL_EPIORDER = 1) is selected, unless DIAG_01 for the first 
episode begins with ‘R’.   

 If DIAG_01 for the first episode begins with ‘R’ then the second episode in 
the provider spell (identified by P_SPELL_EPIORDER = 2) is selected if it 
exists and DIAG_01 for this episode does not begin with ‘R’. 

 If a second episode does not exist or DIAG_01 for the second episode 
begins with ‘R’ then the first episode in the provider spell is selected. 

Rationale: Selects the diagnosis dominant episode in each provider spell. 

 

Field name: STARTAGE 

Condition: STARTAGE is not null 

Rationale:  Excludes provider spells where the age of the patient is not known (using 
data from the diagnosis dominant episode selected above).  

 

Field name: SEX 

Condition: SEX equal to 1 or 2 

Rationale:  Selects provider spells where the sex of the patient is male or female 
(using data from the diagnosis dominant episode selected above). 

 

The following data filters are applied to the HES-ONS linked mortality dataset: 

 

Field name: SUBSEQUENT_ACTIVITY 

Condition: SUBSEQUENT_ACTIVITY is null 

Rationale:  Excludes records where there is activity in HES for the patient after the 
date of death.  

 

Data linkage 

The HES provider spells dataset is joined to the HES-ONS linked mortality dataset using the 
PSEUDO_HESID_MAPPED and PSEUDO_HESID fields. 

This dataset is then joined to the English Indices of Deprivation 2015 data using the LSOA11 
and LSOA code (2011) fields. 
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Definition of event 

Field name: DIED, SURVIVED 

Condition: IF (0 ≤ DOD – P_SPELL_ADMIDATE ≤ 30) OR ((0 ≤ P_SPELL_DISDATE 
– P_SPELL_ADMIDATE ≤ 30) AND P_SPELL_DISMETH is equal to 4 or 
5)  

THEN DIED = 1 AND SURVIVED = 0 

 ELSE DIED = 0 AND SURVIVED = 1 

Rationale:  For this indicator, the event is defined as a death that occurred within 30 
days of admission.   

 

Definition of week-part 

Field name: WEEKPART 

Condition: IF P_SPELL_ADMIDATE is a Saturday or Sunday THEN WEEKPART = W 

 IF P_SPELL_ADMIDATE is a Friday or Monday THEN WEEKPART = T 

 IF P_SPELL_ADMIDATE is a Tuesday, Wednesday or Thursday THEN 
WEEKPART = M 

Rationale:  Creates a field corresponding to the week-part (weekend, transition or 
midweek) of the day of admission for the spell. 

 

Filter based on number of events 

Field name: WEEKPART, DIED, PROCODET_MAPPED 

Condition: The number of records where DIED = 1 is counted for each combination of 
WEEKPART and PROCODET_MAPPED.  If the count is less than 100 for 
any combination of WEEKPART and PROCODET_MAPPED then ALL 
records with that value of PROCODET_MAPPED are excluded from the 
dataset. 

Rationale:  Excludes data for trusts where the count of deaths is less than 100 for any 
week-part.   

 

Data processing 

Field name: STARTAGE  

Condition: IF STARTAGE >= 7000 THEN SET STARTAGE = 0 

Rationale:  Within HES, special codes are used for patients aged under 1 year.  This 
condition assigns a value of 0 to STARTAGE for these records. 

 

The following new variables are created and defined as follows: 
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Field name: ADMISORC_CAT 

Condition: IF P_SPELL_ADMISORC = 19 THEN ADMISORC_CAT = 1 

 ELSE ADMISORC_CAT = 2 

Rationale:  Creates a field representing whether source of admission was the patient’s 
usual place of residence. 

 

Field name: CHARLSON_INDEX 

Condition: CHARLSON_INDEX is calculated from DIAG_02 – DIAG_20 according to 
the methodology set out in Appendix D of the SHMI specification, which is 
available to download from http://digital.nhs.uk/SHMI. 

Rationale:  Calculates the Charlson Comorbidity Index using the secondary diagnosis 
codes from the diagnosis dominant episode in the provider spell. 

 

Field name: DIAG_GROUP 

Condition: DIAG_GROUP is assigned by (a) mapping DIAG_01 to a CCS category 
(using the mapping available on the SHMI website at 
http://digital.nhs.uk/SHMI) and then (b) mapping CCS categories to 
diagnosis groups using the mapping given in Appendix C. 

Rationale:  Creates a field containing the diagnosis group, based on the primary 
diagnosis of the diagnosis dominant episode in the provider spell. 

 

Field name: EMER_ADMIMETH 

Condition: IF P_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) THEN 
EMER_ADMIMETH = 1 

 ELSE EMER_ADMIMETH = 0 

Rationale:  Creates a field representing whether the spell has an emergency 
admission method. 

 

Field name: ETHNICITY_CAT 

Condition: ETHNICITY_CAT is assigned by mapping ETHNOS to the categories 
given in the table in Appendix C. 

Rationale:  Creates a field containing the ethnic group of the patient. 

 

Field name: IMD_FLAG 

Condition: IF IMD_SCORE is NULL THEN IMD_FLAG = 0 

 ELSE IMD_FLAG = 1 

Rationale:  Creates a field containing a flag representing whether IMD_SCORE is null 
or not (e.g. because the patient’s LSOA is unknown). 

http://digital.nhs.uk/SHMI
http://digital.nhs.uk/SHMI
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Field name: IMD_SCORE 

Condition: IF IMD_SCORE is NULL THEN SET IMD_SCORE = 0 

Rationale:  Sets the IMD_SCORE field to be equal to zero if the IMD_SCORE is 
missing. 

 

Field name: SEASONALITY 

Condition: SEASONALITY = P_SPELL_ADMIDATE – [date of first day in the 
reporting period]  

Rationale:  Creates a field containing the number of days between the admission date 
and the start of the reporting period. 

 

For each provider spell in the dataset, previous provider spells for the same patient are 
identified by ordering the spells in the following way for each distinct 
PSEUDO_HESID_MAPPED (using the entire HES provider spells dataset, not just the filtered 
dataset under consideration e.g. admissions to independent sector providers are included): 

 

 Order provider spells by P_SPELL_ADMIDATE. 

 If multiple provider spells have the same P_SPELL_ADMIDATE then order these spells 
by P_SPELL_DISDATE.  Provider spells with a missing value of P_SPELL_DISDATE 
are ordered last, as these are spells which have not yet finished.  

 If multiple provider spells have the same P_SPELL_ADMIDATE and 
P_SPELL_DISDATE then order these so that any spell where P_SPELL_DISMETH = 4 
(discharge method is died) is ordered last. 

 If multiple provider spells have the same P_SPELL_ADMIDATE and 
P_SPELL_DISDATE and either no spell has P_SPELL_DISMETH = 4 or multiple spells 
have P_SPELL_DISMETH = 4 then order these spells by the EPIKEY of the last episode 
in the spell (or the latest episode for unfinished spells) identified by 
P_SPELL_EPIORDER. 

 

The following new variables are created and defined as follows: 

 

Field name: PRIOR_EMER_30 

Condition: Count of the number of previous provider spells for the same patient 
(identified using the ordering described above) where 
P_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) AND the 
difference between P_SPELL_DISDATE (for the previous spell) and 
P_SPELL_ADMIDATE (for the current spell) is between 0 and 30 days 
(inclusive). 

Rationale:  Creates a field containing the number of prior emergency admissions 
ending within 30 days of the admission date. 
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Field name: PRIOR_NON_EMER_30 

Condition: Count of the number of previous provider spells for the same patient 
(identified using the ordering described above) where 
P_SPELL_ADMIMETH NOT in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) 
AND the difference between P_SPELL_DISDATE (for the previous spell) 
and P_SPELL_ADMIDATE (for the current spell) is between 0 and 30 days 
(inclusive). 

Rationale:  Creates a field containing the number of prior non-emergency admissions 
ending within 30 days of the admission date. 

 

Field name: PRIOR_EMER_365 

Condition: Count of the number of previous provider spells for the same patient 
(identified using the ordering described above) where 
P_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) AND the 
difference between P_SPELL_DISDATE (for the previous spell) and 
P_SPELL_ADMIDATE (for the current spell) is between 0 and 365 days 
(inclusive). 

Rationale:  Creates a field containing the number of prior emergency admissions 
ending within 365 days of the admission date. 

 

Field name: PRIOR_COMP_365 

Condition: Count of the number of previous provider spells for the same patient 
(identified using the ordering described above) where there are 
complications AND the difference between P_SPELL_DISDATE (for the 
previous spell) and P_SPELL_ADMIDATE (for the current spell) is between 
0 and 365 days (inclusive). 

 The SUSCOREHRG from the latest episode in the provider spell (identified 
using P_SPELL_EPIORDER) is used.  Note that SUSCOREHRG is 
derived in SUS at the level of provider spells, but the methodology for 
constructing provider spells in SUS differs slightly from that used for HES, 
and so in HES it is possible for different episodes in a provider spell to 
have different values of SUSCOREHRG.   

Records are joined to the HRG descriptions dataset using the conditions 
FYEAR = GROUPER_YEAR and SUSCOREHRG = HRG_CODE.  

A spell has complications if the HRG_DESCRIPTION for the provider spell 
contains ‘ cc’ and does not contain ‘without cc’. 

   

Rationale:  Creates a field containing the number of prior admissions with 
complications ending within 365 days of the admission date. 
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Variable transformations 

The following new variables are created and defined as follows: 

 

Field name: T_CHARLSON_INDEX 

Condition: LOGe{MIN(CHARLSON_INDEX, 25) + 1} 

Rationale:  Carries out a log transformation of the CHARLSON_INDEX field for 
inclusion in the statistical model.  

 

Field name: T_PRIOR_EMER_30 

Condition: LOGe{MIN(PRIOR_EMER_30, 7) + 1} 

Rationale:  Carries out a log transformation of the PRIOR_EMER_30 field for inclusion 
in the statistical model. 

 

Field name: T_PRIOR_NON_EMER_30 

Condition: LOGe{MIN(PRIOR_NON_EMER_30, 13) + 1} 

Rationale:  Carries out a log transformation of the PRIOR_NON_EMER_30 field for 
inclusion in the statistical model. 

 

Field name: T_PRIOR_EMER_365 

Condition: LOGe{MIN(PRIOR_ EMER_365, 15) + 1} 

Rationale:  Carries out a log transformation of the PRIOR_EMER_365 field for 
inclusion in the statistical model. 

 

Field name: T_PRIOR_COMP_365 

Condition: LOGe{MIN(PRIOR_COMP_365, 10) + 1} 

Rationale:  Carries out a log transformation of the PRIOR_COMP_365 field for 
inclusion in the statistical model. 

 

Risk modelling 

A single logistic regression model is constructed to calculate the probability of the event (as 
defined above) using the following independent case-mix adjustment variables. The model is 
fitted in SAS using the LOGISTIC procedure with the model-fitting option RIDGING=NONE. 

 STARTAGE (using a natural cubic spline with 5 knots placed at evenly spaced 
percentiles of the STARTAGE distribution) 

 SEASONALITY (using a natural cubic spline with 5 knots placed at evenly spaced 
percentiles of the SEASONALITY distribution) 
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 IMD_SCORE and IMD_FLAG are treated as a single effect with two degrees of freedom 
using a collection effect in the SAS LOGISTIC procedure   

 T_CHARLSON_INDEX (continuous) 

 T_PRIOR_EMER_30 (continuous) 

 T_PRIOR_NON_EMER_30 (continuous) 

 T_PRIOR_EMER_365 (continuous) 

 T_PRIOR_COMP_365 (continuous) 

 ADMISORC_CAT (categorical) 

 DIAG_GROUP (categorical) 

 EMER_ADMIMETH (categorical) 

 ETHNICITY_CAT (categorical) 

 PROCODET_MAPPED (categorical) 

 SEX (categorical) 

 WEEKPART (categorical) 

 

An interaction between PROCODET_MAPPED and WEEKPART is also included. 

The ‘M’ category (midweek) is used as the reference category for the WEEKPART variable.  
For all other categorical variables, the category with the highest number of records in the 
dataset is used as the reference category.   

The following notation is used to describe the estimates of the model parameters and their 
variances and covariances, which are produced by the logistic regression model.   

Let:  

 𝛽𝑊 denote the parameter estimate for weekend admissions compared to midweek 
admissions (the reference category) 

 𝛽𝑇 denote the parameter estimate for transition period admissions compared to midweek 
admissions (the reference category) 

 𝛽𝑝𝑗 denote the parameter estimate for trust j (where j takes integer values in the range [1, 

n] and n represents the total number of trusts included in the model) 

 𝛽𝑊,𝑝𝑗 denote the parameter estimate for the interaction between weekend admissions 

and trust j 

 𝛽𝑇,𝑝𝑗 denote the parameter estimate for the interaction between transition period 

admissions and trust j 

 

Note that 𝛽𝑀 (the parameter estimate for midweek admissions) is zero by definition, as 
midweek is the reference category for the WEEKPART variable.  Similarly, 𝛽𝑀,𝑝𝑗 (the 

parameter estimate for the interaction between midweek admissions and trust j) is zero by 
definition. 
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Let: 

 Var(𝛽𝑊) denote the variance of 𝛽𝑊, Var(𝛽𝑇) denote the variance of 𝛽𝑇, etc. 

 Cov(𝛽𝑊, 𝛽𝑇) denote the covariance of 𝛽𝑊 and 𝛽𝑇, etc. 

 

Indicator calculation 

The indicator value is the 30 day mortality risk adjusted odds ratio per trust for patients 
admitted at the weekend (Saturday and Sunday) compared to midweek (Tuesday, 
Wednesday and Thursday).   

This is calculated as 𝑒𝛽𝑊 + 𝛽𝑊,𝑝𝑗 for each trust j. 

The marginal national risk adjusted odds ratio for patients admitted at the weekend (Saturday 
and Sunday) compared to midweek (Tuesday, Wednesday and Thursday) is calculated as 

𝑒𝛽𝑊 + 
1

𝑛
∑ 𝛽𝑊,𝑝𝑗
𝑛
𝑗=1  

 

Confidence intervals and over-dispersed z-scores 

The confidence intervals for 𝑒𝛽𝑊 + 𝛽𝑊,𝑝𝑗 for each trust j are calculated on the log scale and 
then exponentiated. 

The standard error of 𝛽𝑊+𝛽𝑊,𝑝𝑗for each trust j is given by 

𝑠𝑗 = √Var(𝛽𝑊) +  Var(𝛽𝑊,𝑝𝑗) + 2Cov(𝛽𝑊, 𝛽𝑊,𝑝𝑗)  

and the z-score for each trust j is calculated as  

𝑍𝑗 = 
𝛽𝑊 + 𝛽𝑊,𝑝𝑗 − (𝛽𝑊  +  

1
𝑛
∑ 𝛽𝑊,𝑝𝑗
𝑛
𝑗=1 )

𝑠𝑗
 

The trusts are then ranked according to their z-score.  The 10th and 90th percentiles of the 

distribution of z-scores are identified and denoted by 𝑍0.1 and 𝑍0.9respectively.  The 
Winsorised z-scores are calculated by setting the highest 10 per cent of z-scores to 𝑍0.9 and 

the lowest 10 per cent of z-scores to 𝑍0.1.  The Winsorised z-scores are denoted by 𝑍𝑗
𝑊. 

The over-dispersion factor 𝜙 is calculated as  

𝜙 =
1

𝑛
∑(𝑍𝑗

𝑊)2
𝑛

𝑗=1

 

Then the over-dispersion parameter 𝜏2 is given by 

𝜏2 = 𝑚𝑎𝑥

(

  
 
0,

𝑛𝜙 − (𝑛 − 1)

∑ 𝑤𝑗 − 
∑ 𝑤𝑗

2𝑛
𝑗=1

∑ 𝑤𝑗
𝑛
𝑗=1

⁄𝑛
𝑗=1

)

  
 

 

where 𝑤𝑗 = 1 𝑠𝑗
2⁄ . 
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The confidence intervals for 𝛽𝑊+𝛽𝑊,𝑝𝑗 are calculated as 

𝛽𝑊+𝛽𝑊,𝑝𝑗  ± 𝑧0.975√𝑠𝑗
2 + 𝜏2 

where z∝ is the α quantile of the standard normal distribution.  The confidence intervals for 

𝑒𝛽𝑊 + 𝛽𝑊,𝑝𝑗 are therefore given by  

𝑒
𝛽𝑊+𝛽𝑊,𝑝𝑗 ±𝑧0.975√𝑠𝑗

2+ 𝜏2

 

The over-dispersed z-score for each trust j is calculated as  

𝑍𝑗
∗ = 

𝛽𝑊 + 𝛽𝑊,𝑝𝑗 − (𝛽𝑊  +  
1
𝑛
∑ 𝛽𝑊,𝑝𝑗
𝑛
𝑗=1 )

√𝑠𝑗
2 + 𝜏2

 

This represents the number of over-dispersed standard deviations the indicator value is from 
the marginal national value. 

 

Contextual information for full model 

The 30 day mortality risk adjusted odds ratio per trust for patients admitted in the transition 
period (Monday and Friday) compared to midweek (Tuesday, Wednesday and Thursday) is 

calculated as 𝑒𝛽𝑇  +𝛽𝑇,𝑝𝑗 for each trust j. 

The marginal national risk adjusted odds ratio for patients admitted in the transition period 
(Monday and Friday) compared to midweek (Tuesday, Wednesday and Thursday) is 

calculated as 𝑒𝛽𝑇 + 
1

𝑛
∑ 𝛽𝑇,𝑝𝑗
𝑛
𝑗=1  

The confidence intervals and over-dispersed z-scores for 𝑒𝛽𝑇 + 𝛽𝑇,𝑝𝑗 for each trust j are 
calculated using an analogous methodology to that used to calculate the confidence intervals 

for 𝑒𝛽𝑊 + 𝛽𝑊,𝑝𝑗 (see above). 

 

Contextual information for emergency admissions only 

The following filters are applied to the dataset previously used for the creation of the logistic 
regression model defined above: 

 

Field name: EMER_ADMIMETH 

Condition: EMER_ADMIMETH equal to 1  

Rationale:  Selects provider spells with an emergency admission method. 

 

Field name: WEEKPART, DIED, PROCODET_MAPPED 

Condition: The number of records where DIED = 1 is counted for each combination of 
WEEKPART and PROCODET_MAPPED.  If the count is less than 100 for 
any combination of WEEKPART and PROCODET_MAPPED then ALL 
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records with that value of PROCODET_MAPPED are excluded from the 
dataset. 

Rationale:  Excludes data for trusts where the count of deaths for emergency 
admissions is less than 100 for any week-part.  Note that this filter means 
that it is possible for a trust to be included in the full model but not included 
in the model for emergency admissions only. 

 

The logistic regression model is then recreated using exactly the same methodology as 
above, except than EMER_ADMIMETH is not included as a case-mix adjustment variable.   

The following quantities (and the corresponding confidence intervals and over-dispersed z-
scores) are then calculated in exactly the same way as the corresponding values for all 
admissions: 

 30 day mortality risk adjusted odds ratio per trust for patients admitted in an emergency 
at the weekend (Saturday and Sunday) compared to midweek (Tuesday, Wednesday 
and Thursday).   

 Marginal national risk adjusted odds ratio for patients admitted in an emergency at the 
weekend (Saturday and Sunday) compared to midweek (Tuesday, Wednesday and 
Thursday). 

 30 day mortality risk adjusted odds ratio per trust for patients admitted in an emergency 
in the transition period (Monday and Friday) compared to midweek (Tuesday, 
Wednesday and Thursday).   

 Marginal national risk adjusted odds ratio for patients admitted in an emergency in the 
transition period (Monday and Friday) compared to midweek (Tuesday, Wednesday and 
Thursday). 

 

Small number suppression 

No small number suppression is required as the indicator values and contextual information 
presented are not disclosive and only include trusts where there are at least 100 deaths in 
each week-part.  

 

Presentation 

Table 3 provides details for the csv output data from the indicator calculations. 
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Table 3: csv output for the Seven-day Services mortality indicator and contextual 
indicator 
Field name Type Length Source / details 

INDICATOR_CODE CHAR 6 I02033 for indicator including all admissions 
and I0234 for indicator including only 
emergency admissions 

PERIOD_START_DATE DATE  The start of the reporting period 

PERIOD_END_DATE DATE  The end of the reporting period 

WEEKPART CHAR 1 W for admissions on a Saturday or Sunday 
and T for admissions on a Friday or Monday 

PROVIDER_CODE CHAR 3 Trust code given by the 
PROCODET_MAPPED field 

PROVIDER_NAME CHAR 100 The name of the trust corresponding to the 
PROVIDER_CODE 

ODDS_RATIO FLOAT  30 day mortality risk adjusted odds ratio for 
PROVIDER_CODE for patients admitted 
during WEEKPART compared to midweek 

95_CI_LL FLOAT  The lower limit of the 95% confidence 
interval for ODDS_RATIO  

95_CI_UL FLOAT  The upper limit of the 95% confidence 
interval for ODDS_RATIO 

OD_Z_SCORE FLOAT  The over-dispersed z-score for WEEKPART 
and PROCODET_MAPPED 

MARGINAL_NATIONAL FLOAT  The marginal national risk adjusted odds 
ratio for patients admitted during 
WEEKPART compared to midweek 
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Methodology: Emergency readmissions within seven days of discharge from 
hospital by day of discharge 

 

Data sources 

 Hospital Episode Statistics (HES) continuous inpatient (CIP) spells dataset , NHS Digital 

 English Indices of Deprivation 2015, Department for Communities and Local Government 
(DCLG):  File 5: scores for the indices of deprivation22  

 

Data fields 

The data fields required for the calculation of this indicator are as follows: 

 

HES CIP spells dataset: 

 CIP_SPELL_ADMIDATE Admission date for CIP spell                                        

 CIP_SPELL_ADMIMETH Method of admission to hospital 

 CIP_SPELL_DISDATE Discharge date for CIP spell 

 CIP_SPELL_DISMETH Discharge method for CIP spell 

 CIP_SPELL_FIRST_EPISODE Flag to identify first episode in CIP spell 

 CIP_SPELL_LAST_EPISODE Flag to identify last episode in  CIP spell  

 CIP_SPELL_NUMBER Identifies unique CIP spells 

 DIAG_01 – DIAG_20 Diagnosis codes 

 EPIKEY Identifies unique episodes in CIP spell  

 ETHNOS Ethnic category of patient 

 LSOA11 Lower super output area 

 PROCODET_MAPPED Trust code for episode mapped to current
 trusts 

 PSEUDO_HESID_MAPPED Pseudonymised individual patient identifier 

 SEX Sex of patient 

 STARTAGE Age of patient 

 

English Indices of Deprivation 2015 dataset: 

 Index of Multiple Deprivation (IMD) Score (referred to in the remainder of this document 
as IMD_SCORE) 

 LSOA code (2011) 

                                            
22

 This file is available to download from https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015.  

https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
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Obtaining the admitting and discharging trust for each continuous inpatient spell 

The last episode in each continuous inpatient spell is joined to the first episode in each 
continuous inpatient spell using the CIP_SPELL_NUMBER field.   

A new variable called PROVIDER_FIRST_EPISODE is then created and defined as follows:  

 

Field name: PROVIDER_FIRST_EPISODE   

Condition: PROCODET_MAPPED for the first episode in the continuous inpatient 
spell (identified as the episode where CIP_SPELL_FIRST_EPISODE = ‘Y’) 

Rationale:  Creates a variable containing the trust code for the admitting trust for the 
continuous inpatient spell. 

 

Data filters applied prior to spell ordering 

Field name: CIP_SPELL_DISDATE 

Condition: IF CIP_SPELL_DISDATE is not NULL then select the episode where 
CIP_SPELL_LAST_EPISODE = ‘Y’ 

   IF CIP_SPELL_DISDATE is NULL then select the episode where 
CIP_SPELL_FIRST_EPISODE = ‘Y’ 

Rationale: Selects the last episode in the spell for finished spells and the first episode 
in the spell for unfinished episodes to prevent double counting for spells 
with more than one episode.  The last episode in the spell is needed for 
finished spells as this is episode that case-mix adjustment (e.g. diagnosis 
codes) is based on. 

 

Data linkage 

CIP spells are joined to the next CIP spell in the dataset for that patient (if it exists) by 
ordering them in the following way for each PSEUDO_HESID_MAPPED: 

 Order CIP spells by CIP_SPELL_ADMIDATE. 

 If multiple CIP spells have the same CIP_SPELL_ADMIDATE then order these spells by 
CIP_SPELL_DISDATE.  CIP spells with a missing value of CIP_SPELL_DISDATE are 
ordered last, as these are spells which have not yet finished.  

 If multiple CIP spells have the same CIP_SPELL_ADMIDATE and 
CIP_SPELL_DISDATE then order these so that any spell where CIP_SPELL_DISMETH 
= 4 (discharge method is died) is ordered last. 

 If multiple CIP spells have the same CIP_SPELL_ADMIDATE and 
CIP_SPELL_DISDATE and either no spell has CIP_SPELL_DISMETH = 4 or multiple 
spells have CIP_SPELL_DISMETH = 4 then order these spells by EPIKEY. 

 

This dataset is then joined to the English Indices of Deprivation 2015 data using the LSOA11 
and LSOA code (2011) fields. 
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Data filters 

The following data filters are now applied to the first (index) spell in the linked dataset: 

 

Field name: CIP_SPELL_DISDATE 

Condition: CIP_SPELL_DISDATE between the first day in the reporting period and 
the last day in the reporting period (inclusive) 

Rationale: This selects spells which end in the reporting period. 

 

Field name: CIP_SPELL_DISMETH  

Condition: CIP_SPELL_DISMETH not equal to 4 or 5 

Rationale:  This excludes spells where the patient is stillborn or discharged as dead, 
as a readmission is not possible. 

 

Field name: PROCODET_MAPPED  

Condition: PROCODET_MAPPED begins with ‘R’ 

Rationale:  Selects discharges for NHS trusts. 

 

Field name: STARTAGE 

Condition: STARTAGE is not null 

Rationale:  Excludes spells where the age of the patient is not known.  

 

Field name: SEX 

Condition: SEX equal to 1 or 2 

Rationale:  Selects spells where the sex of the patient is male or female. 

 

Definition of event 

A new variable called READMISSION_FLAG is created and defined as follows: 

 

Field name: READMISSION_FLAG  

Condition: For each spell in the dataset, READMISSION_FLAG = 1 if the next CIP 
spell in the dataset for that patient (see above) has 
CIP_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) AND 
the difference between CIP_SPELL_DISDATE for the spell and 
CIP_SPELL_ADMIDATE for the next spell in the dataset for that patient is 
between 0 and 6 days (inclusive); otherwise READMISSION_FLAG = 0 
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Rationale:  Flags the spell as having an associated emergency readmission if the next 
spell for that patient has an emergency admission method and the 
admission date is within 6 days (inclusive) of the previous discharge. 

 

A new variable called SAME_PROVIDER is created and defined as follows: 

 

Field name: SAME_PROVIDER  

Condition: SAME_PROVIDER = 1 IF READMISSION_FLAG = 1 AND 
PROVIDER_LAST_EPISODE for the initial spell in the dataset is equal to 
PROCODET_MAPPED for the next spell in the dataset for that patient (see 
above); otherwise SAME_PROVIDER = 0 

Rationale:  Flags those emergency readmissions where the readmission is to the 
same trust that the patient was discharged from. 

 

Definition of week-part 

A new variable called WEEKPART is created and defined as follows: 

 

Field name: CIP_SPELL_DISDATE   

Condition: IF CIP_SPELL_DISDATE is a Monday THEN WEEKPART = 1; 

 IF CIP_SPELL_DISDATE is a Tuesday THEN WEEKPART = 2; 

 IF CIP_SPELL_DISDATE is a Wednesday THEN WEEKPART = 3; 

 IF CIP_SPELL_DISDATE is a Thursday THEN WEEKPART = 4; 

 IF CIP_SPELL_DISDATE is a Friday THEN WEEKPART = 5; 

 IF CIP_SPELL_DISDATE is a Saturday THEN WEEKPART = 6; 

 IF CIP_SPELL_DISDATE is a Sunday THEN WEEKPART = 7. 

Rationale:  Creates a variable containing the day of discharge for the spell. 

 

Filter based on number of events 

Field name: WEEKPART, READMISSION_FLAG, PROCODET_MAPPED 

Condition: The number of records where READMISSION_FLAG = 1 is counted for 
each combination of WEEKPART and PROCODET_MAPPED.  If the count 
is less than 100 for any combination of WEEKPART and 
PROCODET_MAPPED then ALL records with that value of 
PROCODET_MAPPED are excluded from the dataset. 

Rationale:  Excludes data for trusts where the count of emergency readmissions is 
less than 100 for any discharge day.   
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Data processing 

Field name: STARTAGE  

Condition: IF STARTAGE >= 7000 THEN SET STARTAGE = 0 

Rationale:  Within HES, special codes are used for patients aged under 1 year.  This 
condition assigns a value of 0 to STARTAGE for these records. 

 

The following new variables are created and defined as follows: 

 

Field name: CHARLSON_INDEX 

Condition: CHARLSON_INDEX is calculated from DIAG_02 – DIAG_20 according to 
the methodology set out in Appendix D of the SHMI specification, which is 
available to download from http://digital.nhs.uk/SHMI. 

Rationale:  Calculates the Charlson Comorbidity Index using the secondary diagnosis 
codes from the diagnosis dominant episode in the provider spell. 

 

Field name: DIAG_GROUP 

Condition: DIAG_GROUP is assigned by (a) mapping DIAG_01 to (a) CCS category 
(using the mapping available on the SHMI website at 
http://digital.nhs.uk/SHMI) and then (b) mapping CCS categories to 
diagnosis groups using the mapping given in Appendix C. 

Rationale:  Creates a field containing the diagnosis group, based on the primary 
diagnosis of the final episode in the provider spell. 

 

Field name: ETHNICITY_CAT 

Condition: ETHNICITY_CAT is assigned by mapping ETHNOS to the categories 
given in the table in Appendix C. 

Rationale:  Creates a field containing the ethnic group of the patient. 

 

Field name: IMD_FLAG 

Condition: IF IMD_SCORE is NULL THEN IMD_FLAG = 0 

 ELSE IMD_FLAG = 1 

Rationale:  Creates a field containing a flag representing whether IMD_SCORE is null 
or not (e.g. because the patient’s LSOA is unknown). 

 

Field name: IMD_SCORE 

Condition: IF IMD_SCORE is NULL THEN SET IMD_SCORE = 0 

Rationale:  Sets the IMD_SCORE field to be equal to zero if the IMD_SCORE is 
missing. 

http://digital.nhs.uk/SHMI
http://digital.nhs.uk/SHMI
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Variable transformations 

The following new variables are created and defined as follows: 

 

Field name: T_CHARLSON_INDEX 

Condition: LOGe{MIN(CHARLSON_INDEX, 25) + 1} 

Rationale:  Carries out a log transformation of the CHARLSON_INDEX field for 
inclusion in the statistical model.  

 

Risk modelling 

A single logistic regression model is constructed to calculate the probability of the event (as 
defined above) using the following independent case-mix adjustment variables.  The model is 
fitted in SAS using the LOGISTIC procedure with the model fitting option RIDGING = NONE. 

 STARTAGE (using a natural cubic spline with 5 knots placed at evenly spaced 
percentiles of the STARTAGE distribution) 

 IMD_SCORE and IMD_FLAG are treated as a single effect with two degrees of freedom 
using a collection effect in the SAS LOGISTIC procedure   

 T_CHARLSON_INDEX (continuous) 

 DIAG_GROUP (categorical) 

 ETHNICITY_CAT (categorical) 

 PROCODET_MAPPED (categorical) 

 SEX (categorical) 

 WEEKPART (categorical) 

 

An interaction between PROCODET_MAPPED and WEEKPART is also included. 

Wednesday is used as the reference category for the WEEKPART variable.  For all other 
categorical variables, the category with the highest number of records in the dataset is used 
as the reference category.   

The following notation is used to describe the estimates of the model parameters and their 
variances and covariances, which are produced by the logistic regression model.   

For each i = 1, 2, 3, 4, 5, 6, 7 let: 

 𝛽𝑖 denote the parameter estimate for discharges on day i compared to discharges on a 
Wednesday (the reference category). 

 𝛽𝑝𝑗 denote the parameter estimate for trust j (where j takes integer values in the range [1, 

n] and n represents the total number of trusts included in the model) 

 𝛽𝑖,𝑝𝑗 denote the parameter estimate for the interaction between discharges on day i and 

trust j 
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Note that 𝛽3 (the parameter estimate for discharges on a Wednesday) is zero by definition, as 
Wednesday is the reference category for the WEEKPART variable.  Similarly, 𝛽3,𝑝𝑗 (the 

parameter estimate for the interaction between discharges on a Wednesday and trust j) is 
zero by definition. 

Let: 

 Var(𝛽𝑖) denote the variance of 𝛽𝑖, Var(𝛽𝑝𝑗) denote the variance of 𝛽𝑝𝑗, etc. 

 Cov(𝛽𝑖, 𝛽𝑝𝑗) denote the covariance of 𝛽𝑖 and 𝛽𝑝𝑗, etc. 

 

Indicator calculation 

The indicator value is the seven day emergency readmission risk adjusted odds ratio per trust 
for patients discharged on day i compared to Wednesday.   

For each i = 1, 2, 4, 5, 6, 7 and trust j, this is calculated as 𝑒𝛽𝑖 + 𝛽𝑖,𝑝𝑗. 

For each i = 1, 2, 4, 5, 6, 7, the marginal national risk adjusted odds ratio for patients 

discharged on day i compared to Wednesday is calculated as 𝑒𝛽𝑖 + 
1

𝑛
∑ 𝛽𝑖,𝑝𝑗
𝑛
𝑗=1 , with equivalent 

calculations for discharges on other days. 

 

Confidence intervals and over-dispersed z-scores 

The confidence intervals for 𝑒𝛽𝑖 + 𝛽𝑖,𝑝𝑗 for each week-part i = 1, 2, 4, 5, 6, 7 and trust j are 
calculated on the log scale and then exponentiated. 

The standard error of 𝛽𝑖+𝛽𝑖,𝑝𝑗for each trust j is given by 

𝑠𝑖𝑗 = √Var(𝛽𝑖) +  Var(𝛽𝑖,𝑝𝑗) + 2Cov(𝛽𝑖, 𝛽𝑖,𝑝𝑗)  

and the z-score for each week-part i and trust j is calculated as  

𝑍𝑖𝑗 = 
𝛽𝑖 + 𝛽𝑖,𝑝𝑗 − (𝛽𝑖  +  

1
𝑛
∑ 𝛽𝑖,𝑝𝑗
𝑛
𝑗=1 )

𝑠𝑖𝑗
 

The trusts are then ranked according to their z-score.  The 10th and 90th percentiles of the 

distribution of z-scores are identified and denoted by 𝑍0.1 and 𝑍0.9respectively.  The 
Winsorised z-scores are calculated by setting the highest 10 per cent of z-scores to 𝑍𝑖,0.9 and 

the lowest 10 per cent of z-scores to 𝑍𝑖,0.1.  The Winsorised z-scores are denoted by 𝑍𝑖𝑗
𝑊. 

The over-dispersion factor 𝜙𝑖 is calculated as  

𝜙𝑖 =
1

𝑛
∑(𝑍𝑖𝑗

𝑊)2
𝑛

𝑗=1

 

Then the over-dispersion parameter 𝜏𝑖
2 is given by 
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𝜏𝑖
2  = 𝑚𝑎𝑥

(

  
 
0,

𝑛𝜙𝑖 − (𝑛 − 1)

∑ 𝑤𝑖𝑗 − 
∑ 𝑤𝑖𝑗

2𝑛
𝑗=1

∑ 𝑤𝑖𝑗
𝑛
𝑗=1

⁄𝑛
𝑗=1

)

  
 

 

where 𝑤𝑖𝑗 = 1 𝑠𝑖𝑗
2⁄ . 

The confidence intervals for 𝛽𝑖+𝛽𝑖,𝑝𝑗 are calculated as 

𝛽𝑖+𝛽𝑖,𝑝𝑗  ± 𝑧0.975√𝑠𝑖𝑗
2 + 𝜏𝑖

2 

where z∝ is the α quantile of the standard normal distribution.  The confidence intervals for 

𝑒𝛽𝑖 + 𝛽𝑖,𝑝𝑗 are therefore given by  

𝑒
𝛽𝑖+𝛽𝑖,𝑝𝑗 ±𝑧0.975√𝑠𝑖𝑗

2+ 𝜏𝑖
2

 

The over-dispersed z-score for each week-part i = 1, 2, 4, 5, 6, 7 and trust j is calculated as  

𝑍𝑖𝑗
∗ = 

𝛽𝑖 + 𝛽𝑖,𝑝𝑗 − (𝛽𝑖  +  
1
𝑛
∑ 𝛽𝑖,𝑝𝑗
𝑛
𝑗=1 )

√𝑠𝑖𝑗
2 + 𝜏𝑖

2

 

This represents the number of over-dispersed standard deviations that the indicator value is 
from the marginal national value. 

 

Contextual information on crude readmission rates 

The crude readmission rate for each week-part i = 1, 2, 3, 4, 5, 6, 7 and trust j is also provided 
as contextual information and is calculated as follows: 

RATEij = READMISSIONSij / DISCHARGESij 

 

where: 

READMISSIONSij = Count of those CIP spells where READMISSION_FLAG = 1 AND 
WEEKPART = i for trust j; 

DISCHARGESij = Count of those CIP spells where WEEKPART = i for trust j. 

 

For each i = 1, 2, 3, 4, 5, 6, 7: 

 READMISSIONS_SAME_PROVIDERij = Count of those continuous inpatient spells 
where SAME_PROVIDER = 1 AND WEEKPART = i for trust j; 

READMISSIONS_DIFFERENT_PROVIDERij = DISCHARGESij - 
READMISSIONS_SAME_PROVIDERij 
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Contextual information for discharges with an emergency admission method only 

The following filters are applied to the dataset previously used for the creation of the logistic 
regression model defined above: 

 

Field name: CIP_SPELL_ADMIMETH 

Condition: CIP_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) 

Rationale:  Selects CIP spells with an emergency admission method. 

 

Field name: WEEKPART, EMER_REAM, PROCODET_MAPPED 

Condition: The number of records where EMER_REAM = 1 is counted for each 
combination of WEEKPART and PROCODET_MAPPED.  If the count is 
less than 100 for any combination of WEEKPART and 
PROCODET_MAPPED then ALL records with that value of 
PROCODET_MAPPED are excluded from the dataset. 

Rationale:  Excludes data for trusts where the count of emergency readmissions 
following a discharge with an emergency admission method is less than 
100 for any week-part.  Note that this filter means that it is possible for a 
trust to be included in the full model but not included in the model for 
discharges with an emergency admission method only. 

 

The logistic regression model is then recreated using exactly the same methodology as 
above.  

The following quantities (and the corresponding confidence intervals and over-dispersed z-
scores) are then calculated in exactly the same way as the corresponding values for all 
admissions: 

 Seven day emergency readmission risk adjusted odds ratio per trust for patients 
discharged on day i following an emergency admission compared to Wednesday.   

 Marginal national risk adjusted odds ratio for patients discharged on day i following an 
emergency admission compared to Wednesday. 

 Crude readmission rates for each day of the week. 

 

Small number suppression 

The following small number suppression is applied to the results for the purposes of 
disclosure control, in accordance with the HES Analysis Guide23. 

 

 

 

                                            
23

 The HES Analysis Guide is available to download from http://digital.nhs.uk/media/1592/HES-analysis-
guide/pdf/HES_Analysis_Guide_March_2015.pdf. 

http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
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Field name: READMISSIONS_SAME_PROVIDERij 

Condition: IF READMISSIONS_SAME_PROVIDERij < 6 AND 
READMISSIONS_SAME_PROVIDERij > 0 THEN 
READMISSIONS_SAME_PROVIDERij = * AND 
READMISSIONS_DIFFERENT_PROVIDERij = * 

Field name: READMISSIONS_DIFFERENT_PROVIDERip 

Condition: IF READMISSIONS _DIFFERENT_PROVIDERij < 6 AND 
READMISSIONS_DIFFERENT_PROVIDERij > 0 THEN 
READMISSIONS_DIFFERENT_PROVIDERij = * AND 
READMISSIONS_SAME_PROVIDERij = * 

Rationale:  When either the number of readmissions to the same trust or the number 
of readmissions to a different trust for a particular trust j and discharge day 
i is greater than zero and less than 6, then both the number of 
readmissions to the same trust and the number of readmissions to a 
different trust are replaced with the special character * for the purposes of 
disclosure control. 

 

No further small number suppression is required as the other values presented are not 
disclosive and only include trusts where there are at least 100 emergency readmissions within 
seven days for each day of discharge.  

 

Presentation 

Table 4 provides details for the csv output data from the indicator calculations. 
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Table 4: csv output for the Seven-day Services emergency readmissions indicator and 
contextual indicator 
Field name Type Length Source / details 

INDICATOR_CODE CHAR 6 I02035 for indicator including all discharges and 
I0236 for indicator including only discharges 
following an emergency admission 

PERIOD_START_DATE DATE  The start of the reporting period 

PERIOD_END_DATE DATE  The end of the reporting period 

WEEKPART CHAR 1 Day of discharge, where 1 represents Monday, 2 
represents Tuesday etc. 

PROVIDER_CODE CHAR 3 Trust code given by the PROCODET_MAPPED 
field 

PROVIDER_NAME CHAR 100 The name of the trust corresponding to the 
PROVIDER_CODE 

DISCHARGES INT  DISCHARGESij, the number of spells for discharge 
day i and trust j 

READMISSIONS INT  READMISSIONSij, the number of emergency 
readmissions within seven days of discharge for 
discharge day i and trust j 

RATE FLOAT  RATEij, the rate of emergency readmissions within 
seven days of discharge for discharge day i and 
trust j 

READMISSIONS_SAME_PR
OVIDER 

INT  READMISSIONS_SAME_PROVIDERij, the number 
of  emergency readmissions where the readmission 
was to the same trust that the patient was 
discharged from for discharge day i and trust j 

READMISSIONS_DIFFEREN
T_PROVIDER 

INT  READMISSIONS_DIFFERENT_PROVIDERij, the 
number of  emergency readmissions where the 
readmission was to a different trust to that the 
patient was discharged from for discharge day i and 
trust j 

ODDS_RATIO FLOAT  Seven day emergency readmission risk adjusted 
odds ratio for PROVIDER_CODE for patients 
discharged during WEEKPART compared to 
Wednesday 

95_CI_LL FLOAT  The lower limit of the 95% confidence interval for 
ODDS_RATIO  

95_CI_UL FLOAT  The upper limit of the 95% confidence interval for 
ODDS_RATIO 

OD_Z_SCORE FLOAT  The over-dispersed z-score for WEEKPART and 
PROCODET_MAPPED 

MARGINAL_NATIONAL FLOAT  The marginal national risk adjusted odds ratio for 
patients discharged during WEEKPART compared 
to Wednesday 

Note: ODDS_RATIO, 95_CI_LL, 95_CI_UL, OD_Z_SCORE and MARGINAL_NATIONAL will be null when 
WEEKPART = 3 (Wednesday) as odds ratios are not applicable for this day of the week, but the number of 
discharges, readmissions and the crude rate of emergency readmissions  are included for completeness.  
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Methodology: Length of stay following an emergency admission to hospital by 
day of admission 

 

Data source 

Hospital Episode Statistics (HES) provider spells dataset, NHS Digital 

 

Data fields 

The data fields required for the calculation of this indicator are as follows: 

 

 PROCODET_MAPPED Trust code for episode mapped to current 
 trusts                                        

 P_SPELL_ADMIDATE Admission date for provider spell 

 P_SPELL_ADMIMETH Method of admission to hospital 

 P_SPELL_DISDATE Discharge date for provider spell 

 P_SPELL_FIRST_EPISODE Flag to identify first episode in spell 

 P_SPELL_LOS Length of stay24 for provider spell 

 

Data filters 

The following filters are applied to the dataset: 

 

Field name: P_SPELL_DISDATE 

Condition: P_SPELL_DISDATE between the first day in the reporting period and the 
last day in the reporting period (inclusive) 

Rationale: Selects spells which end in the reporting period. 

 

Field name: P_SPELL_ADMIMETH  

Condition: P_SPELL_ADMIMETH in (21, 22, 23, 24, 25, 28, 2A, 2B, 2C, 2D) 

Rationale:  Selects spells with an emergency admission method. 

 

Field name: P_SPELL_LOS  

Condition: P_SPELL_LOS is greater than or equal to zero 

Rationale:  Selects spells with a valid length of stay.  A negative length of stay means 
that the admission date is after the discharge date, indicating a data quality 
error. 

                                            
24

 Length of stay is a whole number which is calculated as the difference between the admission and discharge dates for the 
provider spell.  HES data does not contain any information on the time of admission or discharge. 
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Field name: P_SPELL_FIRST_EPISODE  

Condition: P_SPELL_FIRST_EPISODE = ‘Y’ 

Rationale:  Selects only the first episode in the spell to prevent double counting for 
spells with more than one episode. 

 

Field name: PROCODET_MAPPED  

Condition: PROCODET_MAPPED begins with ‘R’ or ‘T’ 

Rationale:  Selects spells for NHS trusts. 

 

Data preparation 

A new variable called ADMISSION_DAY is created and defined as follows: 

 

Field name: P_SPELL_ADMIDATE  

Condition: IF P_SPELL_ADMIDATE is a Monday THEN ADMISSION_DAY=1; 

 IF P_SPELL_ADMIDATE is a Tuesday THEN ADMISSION_DAY=2; 

 IF P_SPELL_ADMIDATE is a Wednesday THEN ADMISSION_DAY=3; 

 IF P_SPELL_ADMIDATE is a Thursday THEN ADMISSION_DAY=4; 

 IF P_SPELL_ADMIDATE is a Friday THEN ADMISSION_DAY=5; 

 IF P_SPELL_ADMIDATE is a Saturday THEN ADMISSION_DAY=6; 

 IF P_SPELL_ADMIDATE is a Sunday THEN ADMISSION_DAY=7. 

Rationale:  Creates a variable containing the day of admission for the spell. 

 

Indicator calculation 

For each i = 1, 2, 3, 4, 5, 6, 7: 

MEDIAN_LOSij is the median value25 of P_SPELL_LOS for spells where 
ADMISSION_DAY = i for trust j; 

LOS_0ij is the count of those provider spells where P_SPELL_LOS = 0 and 
ADMISSION_DAY = i for trust j; 

LOS_1ij is the count of those provider spells where P_SPELL_LOS = 1 and 
ADMISSION_DAY = i for trust j; 

LOS_2ij is the count of those provider spells where P_SPELL_LOS = 2 and 
ADMISSION_DAY = i for trust j; 

LOS_3ij is the count of those provider spells where P_SPELL_LOS = 3 and 
ADMISSION_DAY = i for trust j; 

                                            
25

 The median represents the middle value when all values for length of stay are placed in ascending order.  If the number of 
values is even then there is no single middle value and the median is then calculated as the arithmetic mean of the two 
middle values.   
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LOS_4_or_moreij is the count of those provider spells where P_SPELL_LOS > 3 and 
ADMISSION_DAY = i for trust j. 

 

Small number suppression 

The following small number suppression is applied to the results for the purposes of 
disclosure control, in accordance with the HES Analysis Guide26. 

 

Primary suppression: 

Field name: LOS_0ij 

Condition: IF LOS_0ij < 6 AND LOS_0ij > 0 THEN LOS_0ij = * 

Field name: LOS_1ij 

Condition: IF LOS_1ij < 6 AND LOS_1ij > 0 THEN LOS_1ij = * 

Field name: LOS_2ij 

Condition: IF LOS_2ij < 6 AND LOS_2ij > 0 THEN LOS_2ij = * 

Field name: LOS_3ij 

Condition: IF LOS_3ij < 6 AND LOS_3ij > 0 THEN LOS_3ij = * 

Field name: LOS_4_or_moreij 

Condition: IF LOS_4_or_moreij < 6 AND LOS_4_or_moreip > 0 THEN 
LOS_4_or_moreij = * 

Rationale:  When the number of spells in a group for a particular trust j and admission 
day i is greater than zero and less than 6, the value is replaced with the 
special character * for the purposes of disclosure control. 

 

Secondary suppression: 

Field name: LOS_0ij 

Condition: If only one value of LOS_0ij has been suppressed for a particular 
admission day i then the smallest unsuppressed value of LOS_0ij for 
admission day i is also suppressed with the special character *.  If there is 
more than one trust j with the same value of LOS_0ij then the first trust 
when the trust codes are arranged alphabetically is chosen for secondary 
suppression. 

Field name: LOS_1ij 

Condition: If only one value of LOS_1ij has been suppressed for a particular 
admission day i then the smallest unsuppressed value of LOS_1ij for 
admission day i is also suppressed with the special character *.  If there is 
more than one trust j with the same value of LOS_1ij then the first trust 
when the trust codes are arranged alphabetically is chosen for secondary 
suppression. 

                                            
26

 The HES Analysis Guide is available to download from http://digital.nhs.uk/media/1592/HES-analysis-
guide/pdf/HES_Analysis_Guide_March_2015.pdf. 

http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
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Field name: LOS_2ij 

Condition: If only one value of LOS_2ij has been suppressed for a particular 
admission day i then the smallest unsuppressed value of LOS_2ij for 
admission day i is also suppressed with the special character *.  If there is 
more than one trust j with the same value of LOS_2ij then the first trust 
when the trust codes are arranged alphabetically is chosen for secondary 
suppression. 

Field name: LOS_3ij 

Condition: If only one value of LOS_3ij has been suppressed for a particular 
admission day i then the smallest unsuppressed value of LOS_3ij for 
admission day i is also suppressed with the special character *.  If there is 
more than one trust j with the same value of LOS_3ij then the first trust 
when the trust codes are arranged alphabetically is chosen for secondary 
suppression. 

Field name: LOS_4_or_moreij 

Condition: If only one value of LOS_4_or_moreij has been suppressed for a particular 
admission day i then the smallest unsuppressed value of LOS_4_or_moreij 
for admission day i is also suppressed with the special character *.  If there 
is more than one trust j with the same value of LOS_4_or_moreij then the 
first trust when the trust codes are arranged alphabetically is chosen for 
secondary suppression. 

Rationale: This secondary suppression is applied to prevent the calculation of the 
suppressed value by differencing. 

 

Presentation 

Table 5 provides details of the csv output data from the indicator calculations aggregated by 
PROVIDER_CODE and ADMISSION_DAY. 
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Table 5: csv output table for Seven-day Services length of stay following an emergency 
admission to hospital  
Field name Type Length Source / details 

INDICATOR_CODE CHAR 6 I02032 

PERIOD_START_DATE DATE  The start of the reporting period 

PERIOD_END_DATE DATE  The end of the reporting period 

PROVIDER_CODE CHAR 3 Trust code given by the PROCODET_MAPPED field 

PROVIDER_NAME CHAR 100 The name of the trust corresponding to the 
PROVIDER_CODE 

ADMISSION_DAY INT  The admission day for the provider spell, where 1 represents 
a Monday and 7 represents a Sunday 

MEDIAN_LOS FLOAT  MEDIAN_LOSij, the median length of stay for admission day i 
and trust j 

LOS_0 INT  LOS_0ij, the number of spells with a length of stay of zero 
days for admission day i and trust j 

LOS_1 INT  LOS_1ij, the number of spells with a length of stay of one day 
for admission day i and trust j 

LOS_2 INT  LOS_2ij, the number of spells with a length of stay of two 
days for admission day i and trust j 

LOS_3 INT  LOS_3ij, the number of spells with a length of stay of three 
days for admission day i and trust j 

LOS_4_or_more INT  LOS_4_or_moreij, the number of spells with a length of stay 
of four or more days for admission day i and trust j 

Note: INDICATOR_CODE will be the same for all records in the dataset.  



Seven-day Services: England April 2015 – March 2016, Experimental statistics 

 

Copyright © 2016, Health and Social Care Information Centre.  46 

Appendix B: Background quality report 

This section of the report aims to provide users with an evidence based assessment of the 
quality of the publication outputs. It reports against the nine European Statistical System 
(ESS) quality dimensions and principles27. 

 

Relevance 

Relevance is the degree to which the statistical product meets user needs in both coverage 
and content. 

The statistics presented in this report are published as experimental official statistics.  These 
are new statistics which are still undergoing development and testing in terms of their ability to 
meet user requirements.   

The experimental statistics presented in this report are being published to provide a starting 
point for discussions on how we can effectively measure both improvement and variation in 
care provision across the week.   

Indicator values are published at the level of individual NHS trusts.  Activity for providers other 
than NHS trusts (e.g. independent sector providers) is considered to be outside the scope of 
this publication, and so these data have been excluded from the analysis.   

Trusts are excluded from the mortality indicator if the number of deaths in any of the three 
week-parts over the reporting period is less than 100, as the indicator would be unreliable in 
such cases.  Any trust with 100 or more deaths in each week-part is included and this may 
include specialist trusts.  For the reporting period April 2015 – March 2016, this means that 63 
per cent of trusts, 96 per cent of provider spells and 97 per cent of deaths within 30 days of 
admission are included in the indicator.  The percentages for earlier reporting periods are 
similar.     

Similarly, trusts are excluded from the emergency readmissions indicator if the number of 
emergency readmissions within seven days of discharge for any day of discharge is less than 
100 over the reporting period, as the indicator would be unreliable in such cases.  For the 
reporting period April 2015 – March 2016, this means that 62 per cent of trusts, 95 per cent of 
CIP spells and 96 per cent of emergency readmissions within seven days of discharge are 
included the indicator.  The percentages for earlier reporting periods are similar.     

Both emergency and non-emergency admissions are included in the mortality indicator. 
Contextual information including only emergency admissions is also presented in the data 
files which accompany this publication.  Discharges with both an emergency and non-
emergency admission method are included in the emergency readmissions indicator.  
Contextual information including only discharges where the patient was admitted in an 
emergency is also presented in the data files which accompany this publication.  The length of 
stay indicator includes emergency admissions only.       

The diagnosis groupings used in the calculation of the emergency readmissions indicator are 
the same as those used in the calculation of the mortality indicator.  However, this grouping 
was designed specifically for use with mortality indicators.  Therefore, we will be seeking 

                                            
27

 The original quality dimensions are: relevance, accuracy and reliability, timeliness and punctuality, accessibility and clarity, 
and coherence and comparability; these are set out in Eurostat Statistical Law. However more recent quality guidance 
from Eurostat includes some additional quality principles on: output quality trade-offs, user needs and perceptions, 
performance cost and respondent burden, and confidentiality, transparency and security.   
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feedback from clinical colleagues and other users on the appropriateness of this 
categorisation for use in the emergency readmissions indicator as part of the future 
development of the indicator.  Similarly, the methodology used to adjust for comorbidities in 
the emergency readmissions indicator was originally designed for use in mortality indicators 
and this will also be reviewed as part of the future development of the indicator.     

In the calculation of the mortality indicator, a death is assigned to the spell if the patient died 
within 30 days of the admission date.  This means that it is possible for one death to be 
included multiple times in the indicator if there are multiple admissions for the same patient in 
this time period.  For example, if a patient is admitted to trust A on 1 January, and then 
admitted to trust B on 20 January and dies on 23 January, a death is assigned to both 
provider spells.   

In the calculation of the emergency readmissions indicator, an emergency readmission is 
assigned to the previous spell for that patient.  For example, if a patient is discharged from 
trust A on 1 January, and then admitted to trust B as an emergency on 3 January and 
discharged on 4 January, the emergency readmission at trust B is attributed to trust A.   

Adjustments for various patient characteristics are included in the methodology used to 
calculate the mortality and emergency readmissions indicators.  However, there may be 
differences in the characteristics of patients admitted or discharged at the weekend compared 
to midweek that it is not possible to adjust for.  For example, no adjustments have been made 
for patients who are recorded as receiving palliative care.  This is because there is 
considerable variation between trusts in the coding of palliative care.  Also, it is difficult to fully 
adjust for the severity of the condition of the patient, because this information is not recorded 
in the HES dataset upon which the indicator is based.  This means that it is not possible to 
determine whether any variation in outcomes across the week is due to differences in patient 
case-mix which are not included in the methodology or due to other factors such as provision 
of services both in and outside of the hospital (including social care).   

No case-mix adjustments have been applied to the length of stay indicator.  NHS Digital is 
working in collaboration with partner organisations to investigate the best way of adjusting 
these data for future releases of this publication.     
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Accuracy and reliability 

Accuracy and reliability relates to the proximity between an estimate and the unknown true 
value. 

 

Data sources 

The indicators in this publication are calculated using data from two administrative sources: 

 NHS Digital’s Hospital Episode Statistics (HES) data (used for the mortality, emergency 
readmissions and length of stay indicators) 

 Office for National Statistics (ONS) death registrations data (used only for the mortality 
indicator) 

 

Administrative data are data collected primarily for administrative reasons (e.g. for 
registration, record-keeping and other operational purposes) where their use in the calculation 
of statistical outputs is secondary.   

HES is a data warehouse containing details of all NHS funded admissions, outpatient 
appointments and A&E attendances at English hospitals.  Healthcare providers collect 
administrative and clinical information locally to support the care of the patient and store this 
in their Patient Administration System (PAS).  These data are submitted to the Secondary 
Uses Service (SUS) to enable providers to be paid for the care they deliver.  The data are 
then processed by NHS Digital to create HES data.  HES extracts are taken from the SUS 
data warehouse on a monthly basis, at pre-arranged dates during the year.  HES represents 
a series of fixed positions aligned to extracted data, while SUS is continuously updated 
whenever data are submitted.     

HES is a unique data source, whose strength lies in the richness of detail at patient level.  
HES data includes specific information about the patient (such as age and gender), clinical 
information (such as diagnoses), administrative information (such as dates and methods of 
admission and discharge) and geographical information (such as where the patient was 
treated and the area in which they live).   

Link to further information on HES data: 
http://digital.nhs.uk/hes 

Deaths in England must be registered with the local registrar within five days of the date of 
death (there are a number of exceptions e.g. if the death is referred to a coroner).  Details of 
death registrations are sent electronically to ONS from register offices to create the death 
registrations dataset.  The death registrations dataset includes information on the date of 
death, date of registration of the death, place and cause of death.  However, only the date of 
death is used in the calculation of the Seven-day Services mortality indicator. 

Link to further information on ONS death registrations data: 
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmi
s/mortalitystatisticsinenglandandwalesqmi 

HES data are linked to the ONS death registrations data to enable deaths which occur 
outside of hospital to be captured.  This linked dataset is used to calculate the Seven-day 
Services mortality indicator.  The data flows described above are illustrated in Figure 3. 

 

http://digital.nhs.uk/hes
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmis/mortalitystatisticsinenglandandwalesqmi
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmis/mortalitystatisticsinenglandandwalesqmi
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Figure 3: Seven-day Services data flows 
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Quality assurance of HES data 

The accuracy of HES data is the responsibility of the providers who submit the data to SUS.  
These data are required to be accurate to enable providers to be correctly paid for the care 
they deliver.  However, following data submission several levels of quality assurance are 
routinely carried out prior to the data being used in the calculation of the indicators presented 
in this publication. 

The data submitted to SUS must adhere to the Commissioning Data Sets (CDS) data 
standard and providers submit data to SUS using an xml schema, meaning that the data must 
comply with certain validation rules before it can be submitted.  NHS Digital leads on schema 
changes and consults with data submitters about proposed changes.  Further data quality 
checks are then carried out, and each month NHS Digital makes data quality dashboards 
available to providers to show the completeness and validity of their data submissions to 
SUS.  This helps to highlight any issues so that corrections can be made to the data as part of 
the next submission.   

Link to further information on submitting data to SUS and SUS data quality: 
http://digital.nhs.uk/sus/ 

Information on the patient’s primary diagnosis (the condition that they are in hospital for) and 
any secondary diagnoses are coded using the 10th revision of the World Health 
Organisation's International Classification of Diseases (ICD-10), which is an internationally 
recognised classification.   

Link to further information on ICD-10 codes: 
http://www.who.int/classifications/icd/en/ 

An external auditor, acting on behalf of the Department of Health (DH), audits the data 
submitted to SUS to ensure that organisations are being paid correctly for the care they 
deliver.  Although the most recent audit shows that there is variation between trusts in the 

http://digital.nhs.uk/sus/
http://www.who.int/classifications/icd/en/
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accuracy of clinical coding, the use of diagnosis groupings in the calculation of the mortality 
and readmissions indicators means that they are more robust to minor errors in clinical coding 
and the accuracy of clinical coding in the HES data is therefore considered sufficient for the 
purpose of calculating these indicators.   

Link to the results of the latest external audit report: 
https://www.gov.uk/government/publications/payment-by-results-the-quality-of-clinical-coding-
in-the-nhs 

HES extracts are taken from the SUS data warehouse on a monthly basis, at pre-arranged 
dates during the year.  Further validation and data cleaning is then carried out before 
additional data items are derived and the data are made available to users.     

Link to further information on HES data quality and data cleaning rules:  
http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality 

The HES Data Quality team discuss data quality issues with the information leads in 
organisations who have submitted the data, and data quality notes are updated with each 
HES publication.  These specify known data quality issues which need to be considered when 
analysing the data e.g. shortfalls in the data for particular organisations and problems with 
particular data fields.  Details of specific data quality issues affecting this publication are listed 
in the ‘Data quality issues affecting this publication’ section of this report.    

Link to HES data quality notes:  
http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality 

Provisional HES data are published on a monthly basis approximately two months after the 
end of the reporting period.  Finalised HES data are published on an annual basis around 
eight months after the end of the reporting period.  A combination of finalised and provisional 
HES data is used in the preparation of this publication to ensure that the indicators are as 
timely as possible.  Provisional HES extracts are taken from the SUS data warehouse on a 
monthly basis, at pre-arranged dates during the year.  Each extract is cumulative and 
contains data submitted by trusts for the financial year so far, e.g. the month 1 extract will 
contain only data submitted with an activity date in April, but the month 5 extract will contain 
data with an activity date from April to August.   

Provisional data may be incomplete or contain errors which have not yet been corrected and 
counts produced from provisional data are likely to be lower than those generated for the 
same period using the finalised dataset.  This shortfall is likely to be most pronounced in the 
latest month of the provisional dataset, and for this reason activity for the latest month is not 
used in the preparation of this publication e.g. when using the month 5 extract, only activity in 
the period April to July is used.   

Further analysis on the scale of the differences between the provisional and finalised HES 
data can be found in the data quality notes accompanying the final year publication.  Similarly, 
information on data completeness compared to previous provisional extracts is provided in the 
HES data quality notes (link provided above).   

 

Quality assurance of death registrations data 

Routine data validation checks are carried out by the registrar when a death is registered.  
Further checks (e.g. to identify duplicate records and to check for consistency between dates 
of birth, death and registration) are carried out when the data are received by ONS and 

https://www.gov.uk/government/publications/payment-by-results-the-quality-of-clinical-coding-in-the-nhs
https://www.gov.uk/government/publications/payment-by-results-the-quality-of-clinical-coding-in-the-nhs
http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality
http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality
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suspect records are referred back to register offices.  Full details of the quality assurance 
process are available on the ONS website. 

Link to the Mortality Statistics Quality and Methodology Information: 
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmi
s/mortalitystatisticsinenglandandwalesqmi 

Provisional death registrations statistics are published on a monthly basis by ONS 
approximately four weeks after the end of the reporting period.  Finalised death registrations 
data are published on an annual basis around six months after the end of the reporting 
period.  Provisional ONS death registrations data are sent to NHS Digital on a monthly basis 
so that up-to-date information is available for linkage with the HES dataset.  The provisional 
data are refreshed with the annual death registrations dataset when this becomes available.   

The provisional data have not been subject to the full quality assurance process and so may 
not contain all deaths which were registered or which occurred during the reporting period.  In 
England, deaths must be registered within five days of the date of death.  However, there are 
a number of situations when the registration of a death will be delayed e.g. if the death is 
referred to a coroner for investigation.  Comparing the monthly and annual death registrations 
data for the calendar year 2009 showed a difference of less than 1 per cent in the counts of 
deaths registered between the two datasets, suggesting that the coverage and quality of the 
provisional monthly data are high.         

Further details of this analysis are available in the HES-ONS linked mortality data guide: 
http://digital.nhs.uk/article/2677/Linked-HES-ONS-mortality-data 

 

Accuracy and reliability of the data linkage 

HES data are linked with ONS death registrations data to enable those deaths which occurred 
outside of hospital to be captured.  This is an established data linkage which is routinely 
carried out by NHS Digital.  Matching is performed by comparing patient identifiable fields, 
such as date of birth, sex, NHS number and/or postcode, which are present in both the HES 
and death registrations datasets.  Some deaths in the ONS death registrations dataset cannot 
be matched to records in HES e.g. because the individual has not attended hospital.  
Although all deaths in England must be registered, some deaths in the HES dataset cannot 
be linked to deaths in the death registrations dataset e.g. due to a delay in the registration of 
the death (because of an ongoing coroner’s inquest) or because of missing or inaccurately 
recorded patient identifiers meaning that the records could not be linked.  Based on analysis 
using death registrations data from 2011, approximately 2 per cent of deaths recorded in HES 
cannot be linked to a record in the ONS death registrations dataset.  These records are 
included in the final HES-ONS linked dataset along with HES records which have been 
successfully linked to a record in the death registrations dataset.    

Further details of this analysis, along with further information on the methodology used to link 
HES and ONS death registrations data are available in the HES-ONS linked mortality data 
guide: 
http://digital.nhs.uk/article/2677/Linked-HES-ONS-mortality-data 

On rare occasions patients may appear to have activity in HES after the date of death in the 
HES-ONS linked dataset.  This is called ‘subsequent activity’ and is a data quality issue 
related to either a patient being incorrectly coded in the HES dataset (e.g. an outpatient 
appointment recorded as attended after the date of death) or incorrectly submitted patient 
identifiers resulting in incorrect linkage between HES and ONS death registrations data.  

http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmis/mortalitystatisticsinenglandandwalesqmi
http://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/qmis/mortalitystatisticsinenglandandwalesqmi
http://digital.nhs.uk/article/2677/Linked-HES-ONS-mortality-data
http://digital.nhs.uk/article/2677/Linked-HES-ONS-mortality-data
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Records with subsequent activity in HES are excluded from the HES-ONS mortality data prior 
to linkage with the HES provider spells dataset in the calculation of the mortality indicator. 

 

Data quality issues affecting this publication 

This publication uses provisional HES data for the financial years 2015-16 (month 13 extract) 
and 2016-17 (month 4 extract) and finalised data for earlier financial years.  

There are some trusts with shortfalls in the HES data and/or problems with particular data 
fields for some reporting periods.  The indicator values for these trusts will be based on 
incomplete data and should therefore be interpreted with caution.  Further details are 
available in the HES data quality notes for admitted patient care 

Link to HES data quality notes:  
http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality 

Due to data submission errors for the provider spell number (PROVSPNO) field in the HES 
data used in the calculation of these indicators a small number of episodes have not been 
identified as belonging to the same provider spell for provider spells spanning financial year 
boundaries.  This affects less than 0.00005 per cent of all spells and has a negligible impact 
on the calculation of the indicators.   

There are variations between trusts in the recording of zero length of stay emergency 
admissions.  For example, some trusts may not submit this activity as part of the Admitted 
Patient Care (APC) dataset, and so these records will not appear in the HES APC dataset.  
This has the potential to impact on the calculation of the Seven-day Services indicators.  It is 
not known which trusts do not include all zero length of stay emergency admissions in their 
APC data submissions.  

Although the HES APC dataset includes the dates of admission and discharge, it does not 
include information on the time of admission and discharge.  Therefore, the calculations on 
length of stay are based on admission and discharge dates and do not provide enough 
granularity to measure differences in short stays. For example, because these calculations 
only rely on dates, a zero day length of stay can be anywhere between 0 and 24 hours, a one 
day length of stay can be anywhere strictly between 0 and 48 hours, a two day length of stay 
can be anywhere strictly between 24 and 72 hours, etc. 

 

Statistical models 

The mortality and emergency readmissions indicators are produced using logistic regression 
models which estimate the risk of mortality or an emergency readmission based on the case-
mix adjustment variables.   

Although case-mix adjustments have been applied to the mortality and emergency 
readmissions indicators, it is difficult to fully adjust for all factors e.g. the severity of the 
patient’s condition, as this information is not recorded in the HES dataset upon which this 
publication is based.  An adjustment has been included for ethnicity, although the data quality 
of the ethnicity field in the HES dataset is known to be of relatively poor data quality28. 

                                            
28

 Saunders C L, Abel G A, El Turabi A et al. Accuracy of routinely recorded ethnic group information compared with self-
reported ethnicity: evidence from the English Cancer Patient Experience survey. BMJ Open 2013; 3: e002882. 

http://digital.nhs.uk/article/1825/The-processing-cycle-and-HES-data-quality
http://bmjopen.bmj.com/content/3/6/e002882.full
http://bmjopen.bmj.com/content/3/6/e002882.full
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The success of the case-mix adjustment in predicting the outcome is evaluated using the c 
statistic for each logistic regression model.  For example, for the mortality model, the c 
statistic is the probability of estimating a lower risk of death for a randomly selected patient 
who survived compared to a randomly selected patient who died and can take values in the 
range 0.5-1.0.  Models are typically considered to have a reasonable predictive ability if the c 
statistic is 0.7 or higher.   

Table 6 provides further information on the c statistics for each of the statistical models used 
in this publication.   

 

Table 6: c statistics for logistic regression models for the mortality and emergency 
readmissions indicators, April 2013 – March 2016 

Indicator and reporting period c statistic 

Mortality – all admissions  

April 2013 – March 2014 0.919 

April 2014 – March 2015 0.920 

April 2015 – March 2016 0.919 

Mortality – emergency admissions only  

April 2013 – March 2014 0.885 

April 2014 – March 2015 0.883 

April 2015 – March 2016 0.882 

Emergency readmissions – all discharges  

April 2013 – March 2014 0.690 

April 2014 – March 2015 0.692 

April 2015 – March 2016 0.691 

Emergency readmissions – discharges with an 
emergency admission method only 

 

April 2013 – March 2014 0.586 

April 2014 – March 2015 0.586 

April 2015 – March 2016 0.585 

Source: NHS Digital 

 

NHS Digital will investigate whether improvements can be made to the model fit for the 
emergency readmissions indicators as part of the future development of these indicators. 

No case-mix adjustments have been applied to the length of stay indicator, and whether this 
is required to allow more meaningful comparisons to be made will be considered as part of 
the future development of the methodology.   
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Timeliness and punctuality 

Timeliness refers to the time gap between the publication and the reporting period.  
Punctuality refers to the gap between planned and actual publication dates. 

These indicators are published approximately seven months after the end of the reporting 
period.  This time lag is due to the timescales for the availability of the HES data upon which 
the indicators are based.  In particular, the calculation of both the mortality and emergency 
readmissions indicators requires HES data for the next month after the end of the reporting 
period to allow all deaths within 30 days of admission and all emergency readmissions within 
seven days of discharge to be captured.   

Planned publication dates are announced on NHS Digital’s publication calendar.  This 
publication was released on the pre-announced planned publication date. 

Link to NHS Digital’s publication calendar 
http://digital.nhs.uk/pubs/calendar 

 

Accessibility and clarity 

Accessibility is the ease with which users are able to access the data, also reflecting the 
format in which the data are available and the availability of supporting information. Clarity 
refers to the quality and sufficiency of the metadata, illustrations and accompanying advice. 

This report is published on NHS Digital’s publication repository, along with guidance on how 
to appropriately interpret the indicators.  Files containing data at hospital trust level are also 
published alongside this report in both Excel and csv format.    

Link to this report on the HSCIC’s publication repository: 
http://digital.nhs.uk/pubs/sevendayapr15mar16 

Requests for access to the record level data which have been used to calculate the indicator 
values presented in this publication should be directed to NHS Digital’s Data Access Request 
Service (DARS). 

Link to information on the Data Access Request Service: http://digital.nhs.uk/dars 

 

  

http://digital.nhs.uk/pubs/calendar
http://digital.nhs.uk/pubs/sevendayapr15mar16
http://digital.nhs.uk/dars
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Coherence and comparability 

Coherence is the degree to which data that are derived from different sources or methods, but 
refer to the same topic, are similar.  Comparability is the degree to which data can be 
compared over time and domain. 

No case-mix adjustments have been applied to the length of stay indicator, which limits the 
usefulness of comparisons of trust level values to the national average values.  Similarly, it is 
not possible to determine from the analysis presented here whether variations in length of 
stay for admissions on different days of the week are due to differences in quality of care 
and/or service provision, or due to differences in the case-mix of patients.   

These indicators are published to reflect organisational structure at the time of publication 
processing.  Therefore, combined data are published for trusts that have merged.   

This publication is the third release in this series.  Previous editions have not included data on 
mortality as the methodology for this indicator was under development.  Following discussions 
with the Department of Health (who are the sponsor for the Seven-day Services indicator set) 
and additional feedback from users, changes have been made to the methodology used to 
calculate the emergency readmissions indicator.  In particular, risk adjustment has been 
applied to the data to account for variations in the case-mix of patients, meaning that the 
results are not comparable to those included in the previous publication.  Crude readmission 
rates are presented alongside the case-mix adjusted results as contextual information, and 
the methodology used to calculate these crude rates remains unchanged from the January 
2016 edition of this publication. 

Link to further information on this methodological change: 
http://digital.nhs.uk/pubs/methchanges 

This publication covers the reporting period April 2015 – March 2016.  Results for the 
reporting periods April 2013 – March 2014 and April 2014 – March 2015 are also being 
included in this publication to allow analysis of trends over time.  The same methodologies are 
used for all three reporting periods. 

There are several tools available to organisations in England to monitor mortality associated 
with hospitalisation.  For example, the Summary Hospital-level Mortality Indicator (SHMI) is 
the ratio between the actual number of patients who die following hospitalisation at the trust 
and the number that would be expected to die on the basis of average England figures, given 
the characteristics of the patients treated there.    

The SHMI can be used to compare a trust’s mortality outcomes to the national baseline, 
whereas the purpose of the mortality indicator presented in this publication is to compare 
outcomes for patients admitted to a particular trust at the weekend with outcomes for patients 
admitted midweek at the same trust.  The comparison is strictly within the same trust and is 
independent of the overall mortality rate for that trust.  Similarly, the readmissions indicator 
presented here compares outcomes for patients discharged on a particular day of the week 
with outcomes for patients discharged on a Wednesday.  The comparison is strictly within the 
same trust and is independent of the overall readmission rate for that trust.   

Link to further information on the SHMI: 
http://digital.nhs.uk/SHMI 

Other indicators on similar topics can be found on our Indicator Portal.   

Link to the NHS Digital Indicator Portal: 
https://indicators.hscic.gov.uk 

http://digital.nhs.uk/pubs/methchanges
http://digital.nhs.uk/SHMI
https://indicators.hscic.gov.uk/
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Trade-offs between output quality components 

Trade-offs are the extent to which different aspects of quality are balanced against each 
other.  

The statistics presented in this report are published as experimental official statistics.  These 
are new statistics which are still undergoing development and testing in terms of their ability to 
meet user requirements.   

As part of the development process associated with new indicators, NHS Digital routinely 
uses the Indicator and Methodology Assurance Service (IMAS)29.  The IMAS process, which 
is comprised of a Methodology Review Group (MRG) and independent peer reviewers, is 
used to determine whether health and care indicators meet system recognised quality 
criteria.  These criteria include clarity of definition and purpose, and whether the underlying 
data and methodology support these. The assurance process is overseen by the independent 
Indicator Governance Board (IGB) which, along with the MRG has representation from a 
range of health and care organisations.  The Seven-day Services mortality indicator was 
taken through this assurance process as part of its development, with it being assured as fit 
for purpose (with caveats). This rating is in keeping with other experimental statistics that 
have been considered by the IGB.  The assurance status of indicators are routinely kept 
under review to reflect any changes to purpose, methodology and use, and to take into 
account feedback from users.  NHS Digital will be working to further develop the indicators on 
emergency readmissions and length of stay following user feedback before completing the 
IMAS process.   

Link to further information on the Indicator and Methodology Assurance Service: 
http://digital.nhs.uk/article/1674/Indicator-Assurance-Service 

 

Assessment of user needs and perceptions 

This section describes the processes for finding out about users and uses and their views on 
this publication. 

Feedback on this publication can be provided via our website using the following link: 
http://digital.nhs.uk/haveyoursay. 

Alternatively feedback can be provided using any of the contact details below: 

 Email: enquiries@nhsdigital.nhs.uk 

 Telephone: 0300 303 5678 

 Twitter: @nhsdigital 

 

A user feedback survey inviting comments on this publication, the methodologies used in the 
calculation of the Seven-day Services indicators and how this information can be used is 
available at http://digital.nhs.uk/pubs/sevendayapr15mar16. 

Any user feedback will be taken into consideration as part of the future development of this 
publication. 

 

                                            
29

 Further information on this service is available at http://digital.nhs.uk/article/1674/Indicator-Assurance-Service. 

http://digital.nhs.uk/article/1674/Indicator-Assurance-Service
http://digital.nhs.uk/haveyoursay
mailto:enquiries@nhsdigital.nhs.uk
http://digital.nhs.uk/pubs/sevendayapr15mar16
http://digital.nhs.uk/article/1674/Indicator-Assurance-Service
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Performance, cost and respondent burden 

This section describes the effectiveness, efficiency and burden of the statistical output.  

The source of this data is through administrative systems in secondary care; there is no 
respondent burden. 

 

Confidentiality, transparency and security 

This section describes the procedures and policies used to ensure sound confidentiality, 
security and transparent practices. 

 

Confidentiality 

This publication is subject to a standard NHS Digital risk assessment prior to issue. 
Disclosure control has been implemented where necessary in accordance with the protocols 
described in the HES Analysis Guide.  Further details of the risk assessment are available in 
NHS Digital’s Disclosure Control Procedure.  Where disclosure control is deemed necessary, 
the methodology used is described in the corresponding indicator methodology specification. 

Link to the HES Analysis Guide 
http://digital.nhs.uk/media/1592/HES-analysis-
guide/pdf/HES_Analysis_Guide_March_2015.pdf 

Link to NHS Digital’s Disclosure Control Procedure 
http://digital.nhs.uk/pubs/calendar 

Link to NHS Digital’s privacy policy: 
http://digital.nhs.uk/privacy 

  

Transparency 

Detailed methodology specifications are provided in Appendix A of this report, and users are 
invited to provide feedback and comments on these to inform the future development of the 
indicator.   

 

Security 

The Code of Practice for Official Statistics is followed regarding security and release of 
information prior to publication.  

Link to the Code of Practice for Official Statistics: 
http://www.statisticsauthority.gov.uk/assessment/code-of-practice/index.html 

 

  

http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
http://digital.nhs.uk/media/1592/HES-analysis-guide/pdf/HES_Analysis_Guide_March_2015.pdf
http://digital.nhs.uk/pubs/calendar
http://digital.nhs.uk/privacy
http://digital.nhs.uk/privacy
http://www.statisticsauthority.gov.uk/assessment/code-of-practice/index.html
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Appendix C: Diagnosis and ethnicity groups 

 

Table 7: Diagnosis groups used for case-mix adjustment 
Diagnosis 
group 

CCS 
category(s) 

CCS label(s) 

1 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 
249 

Tuberculosis, Septicaemia (except in labour), Bacterial infection; unspecified 
site, Mycoses, HIV infection, Hepatitis, Viral infection, Other infections; 
including parasitic, Sexually transmitted infections (not HIV or hepatitis), 
Immunizations and screening for infectious disease, Shock 

2 11 Cancer of head and neck 

3 12 Cancer of oesophagus 

4 14 Cancer of colon 

5 15 Cancer of rectum and anus 

6 16 Cancer of liver and intrahepatic bile duct 

7 17 Cancer of pancreas 

8 13, 18 Cancer of stomach, Cancer of other GI organs; peritoneum 

9 19, 20 Cancer of bronchus; lung, Cancer; other respiratory and intrathoracic 

10 22, 23 Melanomas of skin, Other non-epithelial cancer of skin 

11 24 Cancer of breast 

12 25, 26, 27, 28 Cancer of uterus, Cancer of cervix, Cancer of ovary, Cancer of other female 
genital organs 

13 29, 30, 31 Cancer of prostate, Cancer of testis, Cancer of other male genital organs 

14 32, 33, 34 Cancer of bladder, Cancer of kidney and renal pelvis, Cancer of other urinary 
organs 

15 35 Cancer of brain and nervous system 

16 37, 38, 39, 40 Hodgkin's disease, Non-Hodgkin's lymphoma, Leukemias, Multiple myeloma 

17 21, 36, 41, 43, 
45 

Cancer of bone and connective tissue, Cancer of thyroid, Cancer; other and 
unspecified primary, Malignant neoplasm without specification of site, 
Maintenance chemotherapy; radiotherapy 

18 42 Secondary malignancies 

19 44, 167 Neoplasms of unspecified nature or uncertain behavior, Nonmalignant breast 
conditions 

20 46, 47 Benign neoplasm of uterus, Other and unspecified benign neoplasm 

21 48, 49, 50, 51, 
52, 53, 55, 58 

Thyroid disorders, Diabetes mellitus without complication, Diabetes mellitus 
with complications, Other endocrine disorders, Nutritional deficiencies, 
Disorders of lipid metabolism, Fluid and electrolyte disorders, Other 
nutritional; endocrine; and metabolic disorders 

22 57, 59, 60, 61, 
62, 63, 64 

Immunity disorders, Deficiency and other anemia, Acute posthemorrhagic 
anemia, Sickle cell anemia, Coagulation and hemorrhagic disorders, 
Diseases of white blood cells, Other hematologic conditions 
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23 65, 68 Mental retardation, Senility and organic mental disorders 

24 66, 67, 69, 72 Alcohol-related mental disorders, Substance-related mental disorders, 
Affective disorders, Anxiety; somatoform; dissociative; and personality 
disorders 

25 70, 71, 73, 74, 
75, 76, 77, 78, 
79, 82, 85, 
113 

Schizophrenia and related disorders, Other psychoses, Preadult disorders, 
Other mental conditions, Personal history of mental disorder, Meningitis 
(except that caused by tuberculosis or sexually transmitted disease), 
Encephalitis (except that caused by tuberculosis or sexually transmitted 
disease), Other CNS infection and poliomyelitis, Parkinson's disease, 
Paralysis, Coma; stupor; and brain damage, Late effects of cerebrovascular 
disease 

26 80, 81 Multiple sclerosis, Other hereditary and degenerative nervous system 
conditions 

27 83 Epilepsy; convulsions 

28 84, 86, 87, 88, 
89, 90, 91, 92, 
93, 94, 95 

Headache; including migraine, Cataract, Retinal detachments; defects; 
vascular occlusion; and retinopathy, Glaucoma, Blindness and vision defects, 
Inflammation; infection of eye (except that caused by tuberculosis or sexually 
transmitted disease), Other eye disorders, Otitis media and related 
conditions, Conditions associated with dizziness or vertigo, Other ear and 
sense organ disorders, Other nervous system disorders 

29 96 Heart value disorders 

30 97 Peri-; endo-; and myocarditis; cardiomyopathy (except that caused by 
tuberculosis or sexually transmitted disease) 

31 98, 99 Essential hypertension, Hypertension with complications and secondary 
hypertension 

32 100 Acute myocardial infarction 

33 101 Coronary atherosclerosis and other heart disease 

34 102 Nonspecific chest pain 

35 103 Pulmonary heart disease 

36 104, 105, 106 Other and ill-defined heart disease, Conduction disorders, Cardiac 
dysrhythmias 

37 107, 114, 116, 
117 

Cardiac arrest and ventricular fibrillation, Peripheral and visceral 
atherosclerosis, Aortic and peripheral arterial embolism or thrombosis, Other 
circulatory disease 

38 108 Congestive heart failure; nonhypertensive 

39 109 Acute cerebrovascular disease 

40 110, 111, 112 Occlusion or stenosis of precerebral arteries, Other and ill-defined 
cerebrovascular disease, Transient cerebral ischemia 

41 115 Aortic; peripheral; and visceral artery aneurysms 

42 118, 119, 120, 
121 

Phlebitis; thrombophlebitis and thromboembolism, Varicose veins of lower 
extremity, Hemorrhoids, Other disease of veins and lymphatics 

43 122 Pneumonia (except that caused by tuberculosis or sexually transmitted 
disease) 

44 125 Acute bronchitis 
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45 127 Chronic obstructive pulmonary disease and bronchiectasis 

46 128 Asthma 

47 56, 129, 130, 
131, 132, 133 

Cystic fibrosis, Aspiration pneumonitis; food/vomitus, Pleurisy; 
pneumothorax; pulmonary collapse, Respiratory failure; insufficiency; arrest 
(adult), Lung disease due to external agents, Other lower respiratory disease 

48 123, 124, 126, 
134, 135, 136, 
137 

Influenza, Acute and chronic tonsillitis, Other upper respiratory infections, 
Other upper respiratory disease, Intestinal infection, Disorders of teeth and 
jaw, Diseases of mouth; excluding dental 

49 138, 139, 140, 
141 

Esophageal disorders, Gastroduodenal ulcer (except hemorrhage),  Gastritis 
& duodenitis, Other disorders of stomach and duodenum 

50 143 Abdominal hernia 

51 144 Regional enteritis and ulcerative colitis 

52 145 Intestinal obstruction without hernia 

53 146, 147 Diverticulosis & diverticulitis, Anal and rectal conditions 

54 142, 148 Appendicitis and other appendiceal conditions, Peritonitis and intestinal 
abscess 

55 149 Biliary tract disease 

56 150 Liver disease; alcohol-related 

57 151 Other liver diseases 

58 152 Pancreatic disorders (not diabetes) 

59 153 Gastrointestinal haemorrhage 

60 154 Noninfectious gastroenteritis 

61 155 Other gastrointestinal disorders 

62  157 Acute and unspecified renal failure 

63 156, 158 Nephritis; nephrosis; renal sclerosis, Chronic renal failure 

64 159 Urinary tract infections 

65 160, 161, 162 Calculus of urinary tract, Other diseases of kidneys and ureters, Other 
diseases of bladder and urethra 

66 163, 164, 165, 
166, 168, 169, 
170, 171, 172, 
173, 174, 175, 
176, 177, 178, 
179, 180, 181, 
182, 183, 184, 
185, 186, 187, 
188, 189, 190, 
191, 192, 193, 
194, 195, 196, 
218 

Genitourinary symptoms and ill-defined conditions, Hyperplasia of prostate, 
Inflammatory conditions of male genital organs, Other male genital disorders, 
Inflammatory diseases of female pelvic organs, Endometriosis, Prolapse of 
female genital organs, Menstrual disorders, Ovarian cyst, Menopausal 
disorders, Female infertility, Other female genital disorders, Contraceptive & 
procreative management, Spontaneous abortion, Induced abortion, 
Prostabortion complications, Ectopic pregnancy, Other complications of 
pregnancy, Hemorrhage during pregnancy; abruption placenta; placenta 
previa, Hypertension complicating pregnancy; childbirth; or the puerperium, 
Early or threatened labor, Prolonged pregnancy,  Diabetes or abnormal 
glucose tolerance complicating pregnancy; childbirth; or the puerperium, 
Malposition; malpresentation, Fetopelvic disproportion; obstruction, Previous 
C-section, Fetal distress and abnormal forces of labour, Polyhydramnios and 
other problems of amniotic cavity, Umbilical cord complication, OB-related 
trauma to perineum and vulva, Forceps delivery, Other complications of birth; 
puerperium affecting management of mother, Normal pregnancy and/or 
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delivery, Livebirths 

67 197 Skin and subcutaneous tissue infections 

68 198, 199, 200 Other inflammatory condition of skin, Chronic ulcer of skin, Other skin 
disorders 

69 201, 204, 207  Infective arthritis and osteomyelitis (except that caused by tuberculosis or 
sexually transmitted disease), Other non-traumatic joint disorders, 
Pathological fracture 

70 205, 206 Spondylosis; intervertebral disc disorders; other back problems, Osteoporosis 

71 211 Other connective tissue disease 

72 54, 202, 203, 
208, 209, 210, 
212 

Gout and other crystal arthropathies, Rheumatoid arthritis and related 
disease, Osteoarthritis, Acquired foot deformities, Other acquired deformities, 
Systemic lupus erythematosus and connective tissue disorders, Other bone 
disease and musculoskeletal deformities 

73 213, 214, 215, 
216, 217, 219, 
220, 221, 222, 
223, 224 

Cardiac & circulatory congenital anomalies, Digestive congenital anomalies, 
Genitourinary congenital anomalies, Nervous system congenital anomalies, 
Other congenital anomalies, Short gestation; low birth weight; and fetal 
growth retardation, Intrauterine hypoxia and birth asphyxia, Respiratory 
distress syndrome, Hemolytic jaundice and perinatal jaundice, Birth trauma, 
Other perinatal conditions 

74 226 Fracture of neck of femur (hip) 

75 229 Fracture of upper limb 

76 230 Fracture of lower limb 

77 225, 227, 228, 
231, 232 

Joint disorders and dislocations; trauma-related, Spinal cord injury, Skull and 
face fractures, Other fractures, Sprains and strains 

78 233 Intracranial injury 

79 234 Crushing injury or internal injury 

80 235 Open wounds of head; neck; and trunk 

81 236 Open wounds of extremities 

82 237 Complication of device; implant; or graft 

83 238 Complication of surgical procedures or medical care 

84 239 Superficial injury; contusion 

85 240 Burns 

86 241, 242, 243, 
244 

Poisoning by psychotropic agents, Poisoning by other medications and drugs, 
Poisoning by nonmedicinal substances, Other injuries & conditions due to 
external causes 

87 245, 246, 247, 
248, 250, 251, 
252 

Syncope, Fever of unknown origin, Lymphadenitis, Gangrene, Nausea and 
vomiting, Abdominal pain, Malaise and fatigue 

88 253, 254, 255, 
256, 257, 258, 
259, 260 

Allergic reactions, Rehabilitation care; fitting of prostheses; and adjustment of 
devices, Administrative/social admission, Medical examination/evaluation, 
Other aftercare, Other screening for suspected conditions (not mental 
disorders or infectious disease), Residual codes; unclassified, E Codes: All 
(external causes of injury and poisoning) 



Seven-day Services: England April 2015 – March 2016, Experimental statistics 

 

Copyright © 2016, Health and Social Care Information Centre.  62 

Table 8: Ethnicity groups used for case-mix adjustment 
Category 
number 

Category description ETHNOS values 

1 White A, B, C 

2 Mixed D, E, F, G 

3 Asian H, J, K, L 

4 Black M, N, P 

5 Other  R, S 

6 Not stated / unknown X, Z, 99 
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