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1. Introduction 

The Summary Hospital-level Mortality Indicator (SHMI) reports on mortality at trust level 
across the NHS in England. This indicator is produced and published quarterly as a National 
Statistic by NHS Digital. 

The 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.  It covers all 
deaths reported of patients who were admitted to non-specialist acute trusts in England and 
either die while in hospital or within 30 days of discharge. 

The data used to produce the SHMI are generated from data the trusts submit to the 
Secondary Uses Service (SUS).  The data are processed by NHS Digital to create Hospital 
Episode Statistics (HES) data, which are then linked with death registrations data from the 
Office for National Statistics (ONS) to allow deaths which occur outside of hospital to be 
captured. 

 

2. Development of the SHMI 

Following the recommendations from the national review of the Hospital Standardised 
Mortality Ratio (HSMR), the Department of Health commissioned NHS Digital to produce and 
publish the SHMI. As part of the review, the Department of Health also commissioned 
independent statistical modelling work, which was carried out by the School of Health and 
Related Research (ScHARR) at the University of Sheffield and their report is available to 
download at http://digital.nhs.uk/SHMI. 

As part of our commitment to openness and transparency full details of the methodology 
used to calculate the SHMI are provided in the indicator specification document which is 
available to download from the NHS Digital website at http://digital.nhs.uk/SHMI. 
Like all indicators managed by NHS Digital, the SHMI is subject to continuous review.  The 
purpose of this log is to document comments raised on the methodology used to calculate 
the SHMI, along with NHS Digital’s response to these.  Items are grouped together by topic 
for ease of use.  Open items are shown without any background shading, whereas items 
which are now closed are shaded grey. 

The SHMI Technical Working Group support and contribute to the technical work associated 
with the development and construction of the SHMI. Proceedings of the SHMI Technical 
Working Group are made publicly available at http://digital.nhs.uk/shmi-development. 

NHS Digital will continue to update this document with comments received on the SHMI 
methodology, along with details of any work carried out in response to open items.  We 
welcome further comments on the SHMI, and suggestions for improvement should be sent to 
enquiries@nhsdigital.nhs.uk.

http://digital.nhs.uk/SHMI
http://digital.nhs.uk/SHMI
http://digital.nhs.uk/shmi-development
mailto:enquiries@nhsdigital.nhs.uk
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3. Development log 

Topic Title 

3.1 Counting and allocation of events                                                                                                                                                             Open                Closed 

Raised by Issue outline NHS Digital response 

Imperial 
College 

The Technical Working Group agreed that 
the ‘SHMI should attribute death to the last 
hospital included on the trust list’ within a 
superspell. However, the specification as 
published will result in deaths being 
counted more than once in a superspell, 
and on occasions twice within a trust (if a 
patient is transferred from the trust to a 
tertiary centre and then back again and 
dies), because it takes no account of the 
order in which spells take place. 

A death is attributed to a trust if the patient dies in hospital or within 30 days 
of discharge.  If the patient is treated by another trust within those 30 days, 
their death will be attributed to the last non-specialist acute NHS trust to 
treat them.   

Section 3 of the specification (Data - Joining HES-ONS linked mortality data 
to HES provider spells dataset Rules) has been updated to make this more 
explicit. 

CHKS It was never the intention to consider 
Continuous Inpatient (CIP) spells for 
SHMI.  The agreement was to attribute the 
death to the provider spell of the last non-
specialist acute NHS trust where the 
patient either died, or died within 30 days 
of discharge, whether admitted elsewhere 
or not. 

Imperial 
College 

It appears from the specification that no 
death is linked to a spell ending in a 
transfer (‘HES provider spells ending with 
a transfer ... are excluded from the joining 
process’). So a patient could be 
transferred from one of the listed acute 

A death is attributed to a trust if the patient dies in hospital or within 30 days 
of discharge.  If the patient is treated by another trust within those 30 days, 
their death will be attributed to the last non-specialist acute NHS trust to 
treat them.   

Section 3 of the specification (Data - Joining HES-ONS linked mortality data 
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Topic Title 

3.1 Counting and allocation of events                                                                                                                                                             Open                Closed 

Raised by Issue outline NHS Digital response 

non-specialist trusts to an NHS community 
trust and the patient dies within 30 days, 
and that death would not be counted at all 
in this newly specified SHMI. This is surely 
not correct. The technical group agreed 
that the ‘SHMI should attribute death to 
the last hospital included on the trust list’ 
within a superspell. The new specification 
only attributes a death if the last spell is 
within one of the listed acute non-
specialist trusts. To quote from the 
specification ‘This joins the HES_ONS 
linked mortality data to the last provider 
spell within a Continuous Inpatient (CIP) 
spell’. This was not the intention of the 
Technical Working Group, and simply 
replicates the error in the original ScHARR 
report. In order to correctly assign a death 
to the correct spell, NHS Digital should not 
exclude transfers, and needs to build a 
superspell according to a published CIP 
definition. The extract as defined in the 
data fields section does not appear to 
provide for this. 

 

to HES provider spells dataset Rules) has been updated to make this more 
explicit. There is an advantage to using provider spells (as opposed to CIP 
spells) in the SHMI as more people have access to provider spells than CIP 
spells. In addition, the processing required to handle attributing the event to 
the last acute provider spell is more complex than has been suggested (the 
algorithm will need to incorporate the potential for multiple transfers across 
specialist, community and acute trusts). Generating the SHMI using the 
specified method will not be impacted by the potential for gaming by transfer 
immediately. We will perform a full impact assessment and the analysis 
required to ensure that any algorithm developed that uses provider spells to 
locate the last acute provider spell is robust, and this will take place prior to 
January 2012, when the SHMI is due to be published for the second time.  

University 
Hospitals 

The definition of an event given in the 
indicator specification is unclear.   

This section of the specification has been expanded for clarity and amended 
where necessary. 
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Topic Title 

3.1 Counting and allocation of events                                                                                                                                                             Open                Closed 

Raised by Issue outline NHS Digital response 

Birmingham 

North Tees 
and 
Hartlepool 
NHS 
Foundation 
Trust 

A death occurring within 30 days of 
discharge may be in no way related to the 
recent hospital admission.  Are there plans 
to adjust the indicator to reflect a ‘related’ 
death post discharge? 

The SHMI is concerned with deaths associated with hospitalisation. It is 
intended to act as an alert for further local investigation 

Following the Keogh review into 14 hospital trusts in 2013, NHS England 
has commissioned research on the measurement of avoidable deaths, 
which may lead to the development of a separate indicator on this.  

 

Manchester 
Royal 
Infirmary 

It seems odd to use the HES primary 
diagnosis field since this is often not the 
cause of death (it is the ‘main condition 
treated or investigated’).  Has 
consideration been given to incorporating 
the ONS Part 1 Immediate Cause of 
Death? 

The SHMI is concerned with deaths associated with hospitalisation for the 
primary diagnosis condition. The ONS cause of death is different (no 
modelling to date has been based on this, so further development and 
assessment of validity would be needed).  This issue will be considered as 
part of the continuous improvement process. 

SHMI 
Technical 
Working 
Group 

Consider the impact of changing the 
definition of an event from deaths 
occurring either in hospital or within 30 
days of discharge to deaths occurring 
within 30 days of admission. This could 
help to reduce the impact of differing 
discharge policies and lengths of stay 
between trusts.    

 

NHS Digital will carry out analysis on the impact of such a change and report 
back to the SHMI Technical Working Group. 

Update: July 2014:  This was discussed at the July 2014 meeting of the 
SHMI Technical Working Group, along with analysis carried out by NHS 
Digital on what proportion of deaths currently included in the SHMI for each 
trust would be covered if the definition of an event was changed to cover 
deaths occurring within 30 days of admission. Further details of the analysis 
and discussion can be found in the note of the meeting, which is available to 
download from the SHMI Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-jul-14. 

The Technical Working Group has requested that NHS Digital carry out 

http://digital.nhs.uk/shmi-tg-meeting-jul-14
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Topic Title 

3.1 Counting and allocation of events                                                                                                                                                             Open                Closed 

Raised by Issue outline NHS Digital response 

further analysis on the case-mix of the deaths currently included in the SHMI 
that would be excluded using the proposed definition of the event, and 
investigate which trusts have a higher proportion of deaths which are 
excluded. NHS Digital will also investigate the definition of the event used in 
other mortality indicators, including internationally, and the rationale for this 
and report back to the group. 

Following the July 2014 meeting of the Technical Working Group, various 
comments on this matter have been received from members of the group. 
While some members of the group feel that there is merit in changing the 
definition of the event to deaths occurring within 30 days of admission (for 
example, because this could result in fairer comparisons between integrated 
community and acute trusts and trusts which provide only acute services), 
others disagree (for example, because this would mean that some deaths 
occurring in hospital would not be captured in the SHMI, this definition of the 
event could be more susceptible to gaming by trusts, and it may create the 
impression that outcomes for patients who are admitted for longer than 30 
days are not as important as outcomes for other patients).  These comments 
will be discussed further at the next meeting of the Technical Working 
Group.   

NHS Digital For patients with multiple finished provider 
spells in the SHMI dataset, the last spell is 
identified as the spell with the latest 
discharge date.  If there are multiple spells 
for the patient with the same latest 
discharge date, then the spell with the 
highest provider spell number (a record 
identifier created by NHS Digital during 

A methodological change will be implemented from the July 2015 publication 
onwards so that for patients with multiple provider spells in the SHMI 
dataset, the last spell is identified as follows: 

 choose the spell with the latest discharge date, 

 if there are multiple spells for the patient with the same latest discharge 
date: 
o if only one of these spells has a discharge method indicating that the 

patient died, choose this spell, 
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Topic Title 

3.1 Counting and allocation of events                                                                                                                                                             Open                Closed 

Raised by Issue outline NHS Digital response 

data processing) is chosen.  

Historically there have been multiple 
versions of the provider spells dataset, 
each with different provider spell numbers 
created during data processing, leading to 
minor differences in the results depending 
on which dataset is used.   

o where either none of these spells or multiple spells have a discharge 
method indicating that the patient died (a data quality issue), choose 
the spell with the highest value of EPIKEY (a record identifier 
created by NHS Digital during data processing which is consistent 
across all HES datasets) for the discharge episode in the spell.  

Further details can be found in the announcement of methodological 
changes, which is available to download from 
http://digital.nhs.uk/pubs/methchanges. 

  

http://digital.nhs.uk/pubs/methchanges


Summary Hospital-level Mortality Indicator (SHMI) – Methodology development log  

  

 

Copyright © 2016 Health and Social Care Information Centre.       9 

Topic Title 

3.2 Exclusions                                                                                                                                                                              Open                Closed 

Raised by Issue outline NHS Digital response 

Imperial 
College 

The Technical Working Group confirmed the decision 
to include all deaths, but the published specification 
purports to remove ‘death on arrivals’ from the 
database. Not only is it highly unlikely that this could 
be done using current data specifications, as this 
information is not coded for, but the filter (as stated) 
removes deaths that occurred in patients on the same 
day as their admission, which is something quite 
different.  

In compiling the SHMI specification we have been liaising with 
ScHARR and referring to the notes that detailed the outcomes 
and resulting actions of the meeting of the Technical Working 
Group on 19th May 2011.  The specification currently details 
ScHARR’s recommended approach on this.   

Given that the final agreement of the Technical Working Group 
was to include all deaths, we have amended the specification 
accordingly. 

 
University 
Hospitals 
Birmingham 

The methodology as stated will remove all zero day 
stay deaths, which at the last Technical Working 
Group meeting we agreed we wouldn’t do. For 
example, if a patient was admitted at a minute past 
midnight and remained in hospital for 23 hours and 
then died, this would be excluded according to this 
current calculation. This surely isn’t including all 
deaths? 

Imperial 
College 

The Technical Working Group agreed that all 
stillbirths should be removed because of 
inconsistencies in coding (some hospitals include 
them within the HES extracts and some don’t 
generate a record for them). The filter on the current 
specification, which purports to remove still births 
from the dataset, gives an entire list of gynaecological 
and maternity related diagnoses (Appendix C.3). This 
would result in all maternal records, and indeed many 
gynaecological disorders, being excluded and also 

The specification has been updated so that stillbirths are 
excluded from the dataset by removing records where 
DISMETH=5 i.e. the discharge method is stillbirth Appendix C.3 
has been removed from the specification as it is no longer 
required. 
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Topic Title 

3.2 Exclusions                                                                                                                                                                              Open                Closed 

Raised by Issue outline NHS Digital response 

these diagnoses refer to the mother, not the child, 
and we want to include maternal deaths. As the 
specification stands, stillbirths will still be included in 
the data set. We suggest using DISMETH≠5 to 
exclude stillbirths, and to remove this list of 
exclusions. 

Manchester 
Royal 
Infirmary 

Appendix C.3 includes CCS groups (and their ICD-10 
codes) that will exclude most (if not all) gynaecology 
as well as obstetrics patients. However, it will not 
remove stillbirths at all. In order to capture stillbirths, 
we suggest excluding spells with DISMETH=5. 
Identifying stillbirths from DIAG_1 codes is tricky, but 
P00-P04 and P95 should only be used for stillbirths 
given the current coding rules, but this may miss 
some stillbirths due to congenital abnormalities or 
due to prematurity for example. 

University 
Hospitals 
Birmingham 

If the intention is to remove stillbirths from the dataset 
as stated in the SHMI specification, then using 
DISMETH=5 to identify these spells will be more 
reasonable. The rationale behind exclusion of the still 
births may also refer to an unjust model and 
potentially an inaccurate modelling based upon the 
logistic regression. In order to understand the 
magnitude of this lack of statistical description, the c 
statistic can be utilised to shed light on how accurate 
the model is at predicting mortality as an outcome. 
The groups which have been excluded show a more 

The specification has been updated so that stillbirths are 
excluded by removing records where DISMETH=5 i.e. the 
discharge method is stillbirth.  We accept the final point but feel 
that more analysis is required before these recommendations 
are incorporated.  These issues will be taken forward as part of 
the continuous improvement process. 
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Topic Title 

3.2 Exclusions                                                                                                                                                                              Open                Closed 

Raised by Issue outline NHS Digital response 

robust model output than some of those that have 
been included which could suggest that these 
patients should not be excluded for these reasons. 

CHKS Although stillbirths are identified by spells where the 
discharge method = 5, there appear to be trusts who 
use discharge method = 4 for babies dying on the 
day of birth, whilst recording no stillbirths at all.  This 
has been discussed at the Technical Working Group 
and it was felt that the coding of baby 
deaths/stillbirths was unreliable. 

It has come to our attention that there may be several trusts who 
are unable to record still births with a discharge method of ‘Baby 
was still born’ i.e. DISMETH=5 on their patient administration 
system (PAS) and are instead coding these records with a 
discharge method of ‘Died’ i.e. DISMETH=4. This means that 
such records will be included in the calculation of the SHMI 
where they should have been excluded. Investigations suggest 
that the impact on the overall SHMI is small but the impact on 
individual SHMI diagnosis groups (groups 116 – 119) is likely to 
be greater for affected trusts and so results for these diagnosis 
groups should be interpreted with caution.  The SHMI 
Background Quality Report will explain this.   

CHKS Regular night attenders should also be excluded.  
However, using this filter excludes 105 deaths in 
2010/2011 HES. Day cases and regular attenders 
should only be filtered out if they survive.  This 
decision can only be taken after linkage to ONS 
deaths has been made. 

Regular night attenders are now excluded from the dataset 
using the filter CLASSPAT=4 and this change is reflected in 
version 1.9 of the specification.  

Day cases, regular day attenders and regular night attenders 
are excluded from the dataset regardless of whether they die or 
survive. 

 

North Tees 
and Hartlepool 
NHS 
Foundation 

What is the rationale for excluding the independent 
sector, mental health trusts and specialist acute 
trusts?  Regarding the former, on the one hand policy 
is encouraging competition from the independent 

This was outside the mandate of the HSMR review and 
modelling work. There would be important case-mix selection 
biases and all of the modelling would need to be repeated. 
Separate modelling and indicators for separate sets of 



Summary Hospital-level Mortality Indicator (SHMI) – Methodology development log  

  

 

Copyright © 2016 Health and Social Care Information Centre.       12 

Topic Title 

3.2 Exclusions                                                                                                                                                                              Open                Closed 

Raised by Issue outline NHS Digital response 

Trust sector, but on the other it is not subjecting this 
competition to the same publicly published measures 
and accountability as the NHS.  Arguably, the number 
of observed deaths from the independent sector 
would be low, but so would the expected number.  In 
relation to mental health trusts, specific diagnosis 
groupings are available (for example SHMI diagnosis 
group 45).   

comparable trusts could be considered for the future. 

 

North Tees 
and Hartlepool 
NHS 
Foundation 
Trust 

Specialist acute trusts may well be treating the most 
acutely ill patients in their field, although not always, 
but this would surely be reflected in their expected 
number of deaths and so these trusts could also be 
included.  Even if there is rationale for not including 
them, perhaps they could have their own indicator 
standardised against their peers for completeness. 

Quality 
Information 
Committee 
(QIC) 

In a population of rising older people and dementia 
where the condition and its drug therapy is associated 
with morbidity and mortality, the QIC felt the scope of 
the SHMI should be considered to include mental 
health trusts as well as acute trusts, so that patients 
who die after a mental health inpatient episode are 
included as this improves transparency and equity. 

The Technical Working Group agreed that a summary mortality 
indicator such as the SHMI was not appropriate for analysing 
mental health outcomes, that the numbers are very small and 
that some events such as suicides are sentinel events to be 
investigated rather than measured and reported as part of a 
summary indicator.  QIC will be updated with Technical Working 
Group’s comments. 

CHKS  In selecting only acute trusts, there should be an 
explicit list, as provider codes are changing frequently 
and PCT provider facilities are being established as 
community/mental health trusts.  In the case where 
PCT provider services are being incorporated into 

We completely agree with your points and have developed a 
process for keeping the lists of included and omitted providers 
up to date for each publication of the SHMI.  

The SHMI will be published to reflect organisational structures at 
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Topic Title 

3.2 Exclusions                                                                                                                                                                              Open                Closed 

Raised by Issue outline NHS Digital response 

acute trusts, then presumably there will need to be 
mapping of historical activity into newly consolidated 
trusts. 

the time of publication processing, and this may involve 
mapping historic activity to other trusts.   

North Tees 
and Hartlepool 
NHS 
Foundation 
Trust 

Gateshead Health NHS Foundation Trust (RR7) and 
Northumbria Healthcare NHS Foundation Trust (RTF) 
have been included in the list of excluded mental 
health trusts in error. 

The specification has been amended. 

 

Care Quality 
Commission 

Northumbria Healthcare NHS Foundation Trust (RTF) 
is listed in Appendix C.2 of the specification as a 
mental health trust.  It is actually an acute trust and 
therefore should be included in the SHMI. 

University 
Hospitals 
Birmingham 

Oxfordshire and Buckinghamshire Mental Health NHS 
Foundation Trust (RNU) is not listed in the exclusion 
list in Appendix C.2 of the specification. 

NHS Digital 
Methodology 
Review Group 

The Methodology Review Group (MRG) raised a 
concern that an increasing number of patients are 
being treated in the independent sector. Therefore 
they queried why all NHS-funded care isn’t included 
in the SHMI, as this would be useful for 
commissioners of health services. 

Analysis presented to MRG in November 2014 concluded that 
the volumes of activity for independent sector providers are 
much lower than for non-specialist acute trusts and there is 
insufficient data to be able to publish a SHMI for almost 90% of 
these providers.  Also, there are concerns around data quality 
with a number of independent providers submitting a high 
proportion of records with an invalid primary diagnosis code.   
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Topic Title 

3.3 Handling R codes                                                                                                                                                                  Open                Closed 

Raised by Issue outline NHS Digital response 

Imperial 
College 

The Technical Working Group agreed that R codes 
(symptoms and signs) would be treated in the same 
way that our group (Imperial) treats them, i.e. that if 
they occur as a primary diagnosis in the first episode, 
the primary diagnosis in the second episode would be 
used instead (if it contains a primary diagnosis which 
is not an R code). There is no provision for this in the 
specification. 

Additional information describing the handling of R codes has 
been added to the specification. 

East 
Lancashire 
Hospitals NHS 
Trust 

According to the current specification, if the primary 
diagnosis for the second episode is not an R code 
then this would be used as DIAG_1.  If the primary 
diagnosis for the second episode is also an R code 
we would revert to the primary diagnosis from the first 
episode.  However, it may only be at the third 
episode or later where a non R code diagnosis is 
given and it is suggested that the current 
methodology is extended to look at the primary 
diagnosis from later episodes in the spell.   

Analysis has shown that up to 90% of all spells consist of only 
one episode and up to 95% of spells consists of up to two 
episodes. This has been communicated back to the Technical 
Working Group who felt that this matter is less urgent due to the 
relatively small number of records involved.   

Further details of the discussion can be found in the note of the 
meeting, which is available to download from the SHMI 
Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-jul-12. 

  

http://digital.nhs.uk/shmi-tg-meeting-jul-12
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Topic Title 

3.4 Missing values                                                                                                                                                                       Open                Closed 

Raised by Issue outline NHS Digital response 

Imperial 
College 

On a positive note, we like your attempt to complete 
missing sex codes, through a list of gender specific 
diagnoses. But we were wondering how you deal with 
missing values in the model? Do you include the 
‘unknown’ categories as variables in the logistic 
regression models (we have dropped them)? 

From the January 2012 publication onwards, it has been 
decided to remove Appendix D: Gender Specific Diagnosis 
Groups and the related data processing rules from the 
specification document. This was originally included as a data 
cleaning rule for the gender of the patient.  Analysis has shown 
that this is no longer required and gender will be dealt with in 
the same was for all diagnosis groups, as detailed in the 
updated specification. 

‘Unknown’ categories are included in the logistic regression 
models, as detailed in Appendix B of the specification.   

Manchester 
Royal Infirmary 

Appendix D of the specification includes a very 
narrow subset of gender specific codes; indeed it 
seems to miss some ‘gender specific’ CCS groups 
(e.g. CCS groups 25, 46, 168, 169, 170, 171, 172, 
173, 174, 175, 177-196). This incongruity appears to 
be obviated by most of these CCS groups being 
excluded under Appendix C.3 and the others merged 
with other CCS groups.  If obstetric and 
gynaecological deaths were included in the SHMI, the 
comment on page 9 paragraph 1 of ScHARR’s report 
suggests that gender could be a problem in future 
years in one or other of the CCS groups that have not 
been included in Appendix D. 

Imperial 
College 

Are ‘unknown’ categories included as variables in the 
logistic regression models? 

These categories are included in the logistic regression models, 
as detailed in Appendix B of the specification.  Further details 
have been added to the specification to make the treatment of 
missing variables more explicit. 

University 
Hospitals 
Birmingham 

Missing or invalid age does not account for many 
spells.  Either excluding those or including as a 
separate category for the age variable should not 
have a significant impact on the final results. 
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Topic Title 

3.5 Risk adjustment variables                                                                                                                                                    Open                Closed 

Raised by Issue outline NHS Digital response 

Imperial 
College 

We welcome the use of more data in defining the risk 
models, but in using 36 months of data without an 
adjustment for year, published SHMI values will tend 
to be overall slightly lower than expected as hospital 
mortality rates are falling (due to a combination of 
factors including some better outcomes, dramatic 
reductions in all mortality but also denominator 
inflation). Unfortunately, ScHARR were unable to 
cope with more than one year of data in their models, 
but on the assumption that NHS Digital can, an 
adjustment for year should be included. 

Three years of data will be used to build the models as currently 
stated in the specification. This will be subject to further review 
incorporating further modelling to determine the impact and 
enhancements to predictive power.   

A YEAR_INDEX field has been included to adjust for the year of 
discharge as specified in the specification. 

CHKS This issue concerns ambiguity around the year 
variable. This ambiguity centres on two issues about 
which we are not clear. Firstly, the models need to 
achieve a result that allows each year to have its own 
individual effect for each clinical group, rather than an 
implied linear or other trend over years 1, 2, 3 etc. 
This is needed to accommodate well-known 
phenomena such as the recorded reduction in deaths 
related to heart disease (and the potential slowing of 
such an effect now) or the periodic spikes 
experienced in respiratory diseases due to flu 
epidemics etc. The second area of ambiguity 
concerns the way these effects are to be applied 
moving forward. If one has derived a model 
containing effects for years 1, 2 and 3 across the 
three years of data analysed, how are these variables 
to be applied to new extracts of data e.g. the first 3, 6 

A new field YEAR INDEX has been created to allow for 
adjustment and to identify which 12 month period within the 
dataset each record corresponds to and full details are available 
in the updated specification. 
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Topic Title 

3.5 Risk adjustment variables                                                                                                                                                    Open                Closed 

Raised by Issue outline NHS Digital response 

months or all of year 4 – is it assumed that the year 3 
effect is applied, until the models are updated? Is a 
new year 4 variable to be created on the first 
quarter’s data and subsequently updated as the 
cumulative data grows? How are year 1 and 2 
coefficients to be used, and are they necessary? 
While the use of a year variable is valuable for 
looking at progress over time, it is not clear how 
historic effects are to be used when looking at current 
data and models that are being frequently updated. 

North Tees 
and Hartlepool 
NHS 
Foundation 
Trust 

It is disappointing that the risk is not adjusted 
specifically for palliative care.  Those trusts 
commissioned to provide a high level of palliative 
care in hospital will be penalised under this indicator. 

The SHMI methodology does not make any adjustment for 
patients who are recorded as receiving palliative care.  This is 
because there is considerable variation between trusts in the 
coding of palliative care.  Details of further analysis on this issue 
can be referenced in the Palliative Care Coding Report available 
to download from http://digital.nhs.uk/shmi-development.   

New coding guidance and audit of compliance is needed before 
palliative care can be included as a risk adjustment variable.   

As an interim solution, two contextual indicators on palliative 
care (percentage of provider spells with palliative care coding 
and percentage of deaths with palliative care coding) have been 
published to support the interpretation of the SHMI. 

South 
Tyneside NHS 
Foundation 
Trust 

Suggest that the ‘Intended clinical care intensity’ field 
can be used to identify palliative care, allowing 
specialised wards within an otherwise acute trust to 
be identified.   

Currently the ‘Intended clinical care intensity’ field is not 
available in the HES dataset (upon which the SHMI is based) 
but we have been informed that it may be available in HES in 
the future following further data quality checks.   

http://digital.nhs.uk/shmi-development
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Once this field is available in the HES dataset we will carry out 
analysis to determine whether an adjustment for palliative care 
can be based on this field.  However, this will be subject to 
sufficient data being available to carry out the analysis. 

East 
Lancashire 
Hospitals NHS 
Trust 

Deprivation should be included in the model as a risk-
adjustment variable. 

The SHMI does not include an adjustment for deprivation 
because this might create the impression that a higher death 
rate for those who are more deprived is acceptable, and has the 
potential to remove from the SHMI some of the differences that 
it is designed to measure. NHS Digital has carried out some 
analysis on the impact of deprivation on the SHMI and this is 
available to download from http://digital.nhs.uk/shmi-
development. 

Since October 2012, two contextual indicators on deprivation 
(provider spells split by deprivation quintile and deaths split by 
deprivation quintile) have been published to support the 
interpretation of the SHMI. 

Milton Keynes 
Hospital NHS 
Foundation 
Trust 

Analysis carried out by Milton Keynes Hospital NHS 
Foundation Trust has suggested that length of stay is 
a predicator of in-hospital mortality.  

Length of stay is not included as one of the risk-adjustment 
variables in the calculation of the SHMI because it is at least 
partly under the control of the provider (e.g. it could be 
influenced by different treatment options) and so it can’t be 
considered an independent variable. Also, a longer length of 
stay could be due to complications of care.   

NHS Digital will look into carrying out some of our own analysis 
into the relationship between length of stay and SHMI using data 
from all non-specialist acute trusts in England and will publish 
this at http://digital.nhs.uk/shmi-development.   

http://digital.nhs.uk/shmi-development
http://digital.nhs.uk/shmi-development
http://digital.nhs.uk/shmi-development
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CHKS The Charlson comorbidity definition contains an error 
in the list of codes for diabetes:  E101, E105, E106, 
E108, E109, E111, E115, E116,   E118, E119, E131, 
E131, E136, E138, E139, E141, E145, E146, E148, 
E149. 

The specification has been amended. 

Imperial 
College 

Lack of credit for revised Charlson methodology This was an unintended oversight and the specification has 
been amended. 

CHKS It appears that the specification uses a categorical 
variable divided into Charlson scores of 0, 1-5 and >5 
based on Table 4.3 in ScHARR’s report which shows 
the percentage of spells in these categories to be 
77.9%, 10.2% and 11.9%. This was part of 
ScHARR’s preliminary analysis and, while I can see 
that a sufficient volume of cases is needed within any 
individual category, one important aspect of 
categorisation is whether it differentiates between the 
means of the sub-groups (allowing for their 
variances). There doesn’t appear to be any further 
support for this ‘three-level’ categorisation within the 
report, and indeed ScHARR seemed to be favouring 
(page 29)  the preferred model number 15  which 
included age, sex, admission method and Charlson 
categorised into fifths ‘as a reasonable model’. 

The Charlson Comorbidity Index is included as a categorical 
variable with three levels (0, 1-5 and >5).   

Further analysis was carried out in January 2012 to assess the 
impact of including the Charlson Comorbidity Index as a 
categorical variable with five levels and as a continuous 
variable.  Both of these alternatives showed no improvement in 
the models.   

At the October 2013 meeting of the SHMI Technical Working 
Group, NHS Digital was asked to investigate the adoption of the 
Elixhauser Index to adjust for comorbidity. This work will also 
consider how the comorbidity index is included in the model i.e. 
as a continuous or categorical variable.  Further details of the 
discussion can be found in the note of the meeting, which is 
available to download from the SHMI Technical Working Group 
proceedings page at http://digital.nhs.uk/shmi-tg-meeting-oct-
13. 

Imperial The changes to the Charlson Index around diabetes Corrections have been made to the specification. 

http://digital.nhs.uk/shmi-tg-meeting-oct-13
http://digital.nhs.uk/shmi-tg-meeting-oct-13
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College are wrong. 

Thought should be given to recalculating the weights 
used in the calculation of the Charlson Index to take 
account of more recent data and the different 
outcome (inclusion of out of hospital deaths).   

The three Charlson categories are too few. 

At the October 2013 meeting of the SHMI Technical Working 
Group, NHS Digital was asked to investigate the adoption of the 
Elixhauser Index to adjust for comorbidity. This work will look at 
calculating weights for the different conditions included in the 
index using the SHMI data and also consider how the 
comorbidity index is included in the model i.e. as a continuous 
or categorical variable.  Further details of the discussion can be 
found in the note of the meeting, which is available to download 
from the SHMI Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-oct-13. 

CHKS There may be some merit in using (0,1) variables 
describing the incidence of each Charlson 
comorbidity rather than the score. However, I 
recognise that this work is probably on the ‘for future 
research’ list rather than immediate application. There 
was, however, no further consideration given to the 
number of categories, nor cut-off points to define the 
categorisation of the continuous score. I have yet to 
see a justification for the apparently somewhat 
arbitrary split on this variable proposed in the 
ScHARR report, or an assessment of the impact / 
feasibility of using more categories particularly to sub-
divide the higher Charlson scores. 

Further analysis was carried out in January 2012 to assess the 
impact of including the Charlson Comorbidity Index as a 
categorical variable with five levels and as a continuous 
variable.  Both of these alternatives showed no improvement in 
the models.   

At the October 2013 meeting of the SHMI Technical Working 
Group, NHS Digital was asked to investigate the adoption of the 
Elixhauser Index to adjust for comorbidity. This work will look at 
calculating weights for the different conditions included in the 
index using the SHMI data and also consider how the 
comorbidity index is included in the model i.e. as a continuous 
or categorical variable.  Further details of the discussion can be 
found in the note of the meeting, which is available to download 
from the SHMI Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-oct-13. 

Imperial The Charlson weightings used in the SHMI (provided 
by Imperial College) were based on all the secondary 

The Charlson Index will be calculated using the secondary 
diagnoses of the episode from which the primary diagnosis is 

http://digital.nhs.uk/shmi-tg-meeting-oct-13
http://digital.nhs.uk/shmi-tg-meeting-oct-13
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College diagnoses in the episode in which the primary 
diagnosis used to derive the main diagnosis is found 
(i.e. the first episode of care, unless the primary 
diagnosis is an R code, then the second episode). 
The Charlson Index should not include any primary 
diagnoses. We recommend that this approach is 
maintained, otherwise there is:  

a) the problem of wrongly including complications of 
care recorded in later episodes as co-morbidities (e.g. 
acute myocardial infarction or stroke); 

b) the weightings would have to be recalculated 
based on any different proposed method of identifying 
co-morbidities. 

derived. Depending on the occurrence of R codes, the primary 
diagnosis could be derived from either the first or second 
episode of the spell. Primary diagnoses will not be included in 
the calculation of the Charlson Index. 

CHKS There is an unresolved issue about the approach to 
be taken on the scoring of individual records using the 
Charlson weights, which needs considering. 

It has been proposed that only the secondary 
diagnoses in the episode in which the primary 
diagnosis used to derive the main diagnosis is found 
(i.e. the first episode of care, unless the primary 
diagnosis is an R code, then the second episode) 
should be used. The main reason given for this is the 
potential problem of ‘wrongly including complications 
of care recorded in later episodes as co-morbidities 
(e.g. acute myocardial infarction (AMI) or stroke)’. 

We believe that this highlights some of the problems / 

The Charlson Comorbidity Index will be calculated using the 
secondary diagnoses coded in the episode from which the 
primary diagnosis is derived. Depending on the occurrence of R 
codes, the primary diagnosis could be derived from either the 
first or second episode of the spell. 

This issue was discussed at the June 2013 meeting of the SHMI 
Technical Working Group.  The group agreed that there are 
good reasons for not using all episodes to calculate the 
comorbidity index because the aim is to identify comorbidities 
which are present on admission rather than complications which 
occur during the spell, and that these can be coded in the first 
episode even if they were not identified at the time (but were 
present).   



Summary Hospital-level Mortality Indicator (SHMI) – Methodology development log  

  

 

Copyright © 2016 Health and Social Care Information Centre.       22 

Topic Title 

3.6 Charlson comorbidity index                                                                                                                                                Open                Closed 

Raised by Issue outline NHS Digital response 

ambiguities in using Charlson for comorbidity scoring 
of a hospital spell (as opposed to its original use in 
predicting the future likelihood of dying within a 12 
month period, whereby acute events (such as AMI or 
stroke) could be used to predict longer term survival, 
and separation of comorbidities and complications 
was not necessary).  

The scoring system mixes the existence of chronic 
conditions e.g. diabetes and dementia, with specific 
acute events e.g. AMI and stroke, which causes 
problems for its application to mortality associated 
with a single hospital spell and its correct 
interpretation. The issues include: 

a) a number of the codes describe acute events 
which if they are not the reason for admission (i.e. the 
CCS category) then they are more likely to be 
iatrogenic (AMI, stroke, acute renal failure); 

b) many of the diagnoses are chronic and are unlikely 
to have developed in hospital. These conditions may 
not be detected (or coded) until the 2nd, 3rd, or later 
episodes and for completeness of scoring these 
episodes need to be included; 

c) a further reason for considering later episodes 
occurs when the admitting episode is so short that 
there has been little or no time to identify (or note) all 
of the underlying comorbidities; 

Further details of the discussion can be found in the note of the 
meeting, which is available to download from the SHMI 
Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-jun-13. 

 

http://digital.nhs.uk/shmi-tg-meeting-jun-13
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d) finally, the swamping effect of including the zero 
length of stay emergency admissions survivors may 
significantly impact on the effect of Charlson identified 
within the model, since they will have similar 
comorbidity scores to other admitted patients 
although no mortality. 

We would propose for consideration (either in the 
immediate or longer term) that the ‘acute event’ codes 
should be excluded if they occur after the episode 
containing the ‘main diagnosis’ as described above, 
but that the chronic comorbidities should be included 
if they occur in any episode of the spell. 

Anonymous 
non-specialist 
acute NHS 
trust 

We have a clinical model which means that many 
emergency admissions have a very short first episode 
followed by one or more subsequent episodes before 
the end of their spell. Therefore, there are concerns 
that not all comorbidities will be captured during the 
first episode, even though they will have been present 
on admission e.g. dementia and diabetes. Hence, the 
SHMI methodology should use secondary diagnosis 
codes from the all episodes in order to calculate the 
Charlson Index. 

SHMI 
Technical 
Working 
Group 

Previous research by Imperial College has shown 
that the Elixhauser Comorbidity Index outperforms 
the Charlson Comorbidity Index in terms of model fit.  
NHS Digital should carry out investigations into 
adopting the Elixhauser Comorbidity Index as the 

The Technical Working Group has recommended that NHS 
Digital looks at adopting the Elixhauser index, with weights 
calibrated using SHMI data. NHS Digital will also consider 
whether this should be included in the model as a categorical or 
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measure of comorbidity used in the calculation of the 
SHMI.  

  

continuous variable.   

Further details of the discussion can be found in the note of the 
meeting, which is available to download from the SHMI 
Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-oct-13. 

  

http://digital.nhs.uk/shmi-tg-meeting-oct-13
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Imperial 
College 

We do not recall sanctioning the use of an over‐
dispersion parameter in the banding of the SHMI. 

There are a number of different recognised methods and peer 
reviewed methods that could be used to band the SHMI, and the 
method recommended by ScHARR is one of them. This issue 
could be taken forward for further consideration as part of the 
continuous improvement process. In the meantime, we intend to 
use the approach recommended by ScHARR. 

Please see below for further updates on this issue. 

Imperial 
College 

Our group still do not believe that that the control 
limits should be adjusted for over-dispersion at all, as 
nobody knows to what extent the variation of SHMI 
values by trust is due to unexplained case-mix etc., 
and what is due to real variation in outcomes. It is a 
pretty crude, arbitrary and unnecessarily complex 
approach which produces even wider control limits 
than 99.8%. 

We will use the over-dispersed random effects model as 
recommended by ScHARR. This is very similar to current 
methods used by the Care Quality Commission when setting 
limits (who Winsorise rather than trim). As we have stated, this 
will be subject to review where other options will be considered 
and assessed. 

Please see below for further updates on this issue. 

SHMI 
Technical 
Working Group 

Members of the Technical Working Group expressed 
their views regarding how the funnel plot limits should 
be both derived (allowance for over-dispersion or not) 
and the width of the funnels (99.8% or 95% limits). A 
consensus was not wholly reached by the group, and 
so the SHMI will be reported using two funnel plot 
limits for the initial publication in October 2011. It was 
agreed that this requires further discussion and 
review. 

A covering note and paper from our Head of Profession for 
Statistics was distributed for comment and discussion in January 
2012. These papers were intended to help to reach a resolution 
in order to publish the SHMI with one banding rather than two 
bandings using over-dispersion and Poisson control limits. 

A decision has been taken to publish only one banding (the one 
which accounts for over-dispersion) from the January 2012 
publication onwards. This is based on the conclusions made 
from the discussions of the Technical Working Group following 
receipt of the covering note and paper from the Head of 
Profession. 
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Imperial 
College 

Our statisticians have identified some problems with 
the calculation of the control limits. There seems to be 
confusion between the two methods described by 
Spiegelhalter (2005) for inflating the variance to 
adjust for over-dispersion. The formulae in the 
specification are therefore incorrect. There would 
have to be clarification of whether multiplicative or 
additive over-dispersion should be assumed. The 
SHMI specification suggests using a random effects 
model, so assume additive, but then mixes up the 
methods in the section ‘SHMI Upper and Lower 
Limits’, so their variance inflation factor ends up too 
large. Either one calculates multiplicative over-
dispersion or additive over-dispersion to inflate the 
variance, not both. In any case the formula is 
incorrect as this is only e to the power of a normal 
quantile multiplied by the standard error.  

The control limits are calculated taking into account over-
dispersion using the random effects model as defined by 
Spiegelhalter (2005). ScHARR recommended a 10% trim as 
outlined by Spiegelhalter on page 4 of the appendix to this 
paper. 

 

Care Quality 
Commission 

The formula for the SHMI banding is correct except 
that there are some mistakes in the presented 
formulae leading up to it. The standard error of the 
log of the SHMI should be 1/ square root(expected) 
not 1/observed. Also square root(expected) should 
replace square root(observed) in the formula for Z_p. 
In the formula for the over-dispersion parameter, I 
don't think phi should be multiplied by N* and any 
occurrence of ‘observed’ should be replaced by 
‘expected’. Despite this, I believe the formula for the 
upper and lower limits is correct. Two of the 

The specification has been corrected.   

Agreement has been reached to use the expected number of 
deaths in the formula for the calculation of Z_p and the over-
dispersion parameter. 
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underlying assumptions are that log(SHMI) is normal 
and that the variance observed values approximates 
to the expected value. If log(SHMI) is assumed 
normal then the upper and lower limits would be the 
exponential of a normal quantile multiplied by a 
standard error. 

Imperial 
College 

The Care Quality Commission are right that there 
should be a square root in the first equation (this is a 
major omission), but the over-dispersion parameter 
has got to be based on the observed data (not the 
expected - we’ve checked the Breslow and Day 
reference), and then applied to the control limits 
(which are based on the expected). 

Agreement has been reached to use the expected number of 
deaths in the formula for the calculation of Z_p and the over-
dispersion parameter. 

University 
Hospitals 
Birmingham 

There are different assumptions which could be used 
to calculate the z-score as specified in the SHMI 
methodology. The Care Quality Commission has 
written a document, ‘Quality and Risk Profiles: 
Statistical guidance’ which is available to download 
from http://www.cqc.org.uk/content/monitoring-nhs-
acute-hospitals.  

The current SHMI methodology uses the method 
described in Section 1.3 but other methods could be 
used as well. 

The calculation of the z-scores for the SHMI control limits will be 
as described in Section 1.3 of the Care Quality Commission 
authored document, ‘Quality and Risk Profiles: Statistical 
guidance’. 

  

http://www.cqc.org.uk/content/monitoring-nhs-acute-hospitals
http://www.cqc.org.uk/content/monitoring-nhs-acute-hospitals
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University 
Hospitals 
Birmingham 

The models for some CCS groups do not converge if 
based on one full year of data only. It means that the 
probability calculated for those CCS groups will not 
be reliable.  Suggest using data over a longer period 
to build the model or re-categorisation of some 
variables to ensure model convergence. 

We have also found this issue.  Three years of data will be used 
to build the models as currently stated in the specification.  This 
will be subject to further review incorporating further modelling 
to determine the impact and enhancements to predictive power.   

A YEAR_INDEX field is used to adjust for the year of discharge 
as specified in the specification. 

CHKS We continue to believe there is a real problem in 
publishing results from non-convergent models. As 
SAS says in such cases ‘the validity of the model fit is 
questionable’ and therefore published estimates will 
be open to immediate challenge. We think there is an 
urgent need to share some results (this could be 
limited to one or two convergent models and one or 
two non-convergent ones), identifying the number of 
records included in each analysis (and possibly the 
detailed records themselves), number of 
deaths/survivors and the structure of the models and 
their coefficients and diagnostics. Similar information 
being made available by all those groups analysing 
the common dataset that we have been sent should 
help to diagnose the issues and at least inform how 
greater convergence might be achieved. 

It is wholly acknowledged that this area requires further 
research and development. We are in the process of sharing 
this summary information and will work with all who generate 
their own version of the SHMI - this is very useful reconciliation 
work for all. 

All 140 of the diagnosis groups used in the calculation of the 
SHMI converge when options RIDGING=ABSOLUTE and 
NOCHECK are used in the SAS Enterprise Guide software and 
these options are used in the preparation of the published SHMI 
results. However, there are some convergence problems when 
these options are not used.   

Update – January 2012: A preliminary analysis has been carried 
out to evaluate whether changing the reference variable of the 
case-mix adjustment variables to the first category has any 
impact on model convergence.  The results show a substantial 
improvement in terms of model convergence and this 
methodology will be used from the January 2012 publication 
onwards. 

Update – June 2013: NHS Digital has completed some analysis 
into one of the persistent non-converging diagnosis groups 
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(group 106) and proposes splitting out CCS group 218 from this 
diagnosis groups as this improves model fit and some 
convergence issues.  Further details of the analysis can be 
downloaded from the SHMI Technical Working Group 
proceedings page at http://digital.nhs.uk/shmi-tg-meeting-jun-13. 

Update – February 2014: Analysis carried out by NHS Digital 
has shown that changing the reference category for age, gender 
and admission method to the category with the highest number 
of records for each diagnosis group leads to considerable 
improvements in model convergence, and this methodology will 
be implemented from the April 2014 SHMI publication onwards.  
Further details of the analysis can be downloaded from the 
SHMI Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-feb-14. 

The focus of future work will be on the smaller number of 
diagnosis groups where convergence warning messages remain 
when the options RIDGING=ABSOLUTE and NOCHECK are 
not used.  

Update - July 2014: Analysis carried out by NHS Digital has 
shown that recategorising records which have a missing or 
unknown value for either the age, gender or admission method 
variables to the corresponding reference category for that 
variable substantially reduces the number of non-converging 
diagnosis groups when the options RIDGING=ABSOLUTE and 
NOCHECK are not used. This re-categorisation affects around 
0.4% of records and so the impact on SHMI values is negligible. 
This methodology will be implemented from the October 2014 

http://digital.nhs.uk/shmi-tg-meeting-jun-13
http://digital.nhs.uk/shmi-tg-meeting-feb-14
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SHMI publication onwards.  Further details of the analysis can 
be downloaded from the SHMI Technical Working Group 
proceedings page at http://digital.nhs.uk/shmi-tg-meeting-jul-14.  

NHS Digital will continue to investigate the small number of 
diagnosis groups where convergence warning messages remain 
when the options RIDGING=ABSOLUTE and NOCHECK are 
not used. 

SHMI 
Technical 
Working Group 

There are several SHMI diagnosis groups which have 
a c statistic which is less than 0.7.  There will be 
some diagnosis groups where it will be more difficult 
to improve the c statistic, for example groups where 
the patients are all babies, because there is little 
variation in case-mix between patients. All of the 
groups where the c statistic is less than 0.6 are 
related to babies. However, for some of the other 
diagnosis groups there is more scope for 
improvement. 

This issue was discussed at the October 2013 meeting of the 
SHMI Technical Working Group.  Further details of the 
discussion can be found in the note of the meeting, which is 
available to download from the SHMI Technical Working Group 
proceedings page at http://digital.nhs.uk/shmi-tg-meeting-oct-13. 
NHS Digital will take forward the suggestions on improving 
model fit and report back to the group. 

SHMI 
Technical 
Working Group 

Consider the inclusion of interaction terms e.g. 
between age and comorbidity in the models. 

NHS Digital will consider this suggestion as part of the work on 
improving model fit. 

Imperial 
College 

One problem with the initial indicator development 
was that it was carried out in a very short period of 
time with limited computing time. This meant that the 
number of variables that could be included in the 
model was limited. Variables that were not 
considered, but which are important in predicting 

NHS Digital will consider the inclusion of additional variables as 
part of the work on improving model fit. 

http://digital.nhs.uk/shmi-tg-meeting-jul-14
http://digital.nhs.uk/shmi-tg-meeting-oct-13
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death as an outcome such as sub-categories within 
each broad diagnosis group, previous emergency 
admissions and source of admission might improve 
model performance. 
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CHKS The decision to ignore parts of acute trusts that 
provide specialist or mental health services may not 
be completely straightforward.  Those hospital sites 
may not be defined in the provider code data item.  In 
addition, if the episode level records at those sites are 
part of a provider spell covering other sites as well, 
then attribution may be difficult and incomplete, 
suggesting the activity and deaths might be ignored.  
I’m sure that many trusts could also make the case 
that their specialist services should also be excluded. 

Specialist trusts, mental health and community trusts are 
excluded from the calculation of the SHMI.  However, all 
inpatient activity (including mental health, community and 
specialist activity) is included for non-specialist acute trusts as 
the data currently available doesn’t allow straightforward 
identification of acute and community activity.   

Tameside 
Hospital NHS 
Foundation 
Trust 

Consider whether more needs to be done to 
understand and account for the wide disparities in the 
proportion of patients who die in hospital - whether by 
choice or necessity - across the country, as this 
variation inevitably impacts on in-hospital mortality. 

NHS Digital has looked into whether admissions to hospices 
and other end-of-life sites in acute trusts can be identified in the 
dataset. Very few have dedicated site codes in the HES dataset.  

East Sussex 
Healthcare 
NHS Trust 

Our concern is that the SHMI does not take account 
of the specific circumstances of integrated acute and 
community trusts such as ours which provide 
inpatient acute and community services. Specifically 
East Sussex Healthcare NHS Trust provides inpatient 
acute care at our two district general hospital sites: 
Eastbourne District General Hospital and the 
Conquest Hospital in Hastings. In addition, we 
provide inpatient care for rehabilitation as well as 
step up and step down care in our five community 
hospitals across East Sussex. 

This issue was discussed at the October 2013 meeting of the 
SHMI Technical Working Group.  The group agreed that the 
concerns raised by Northumbria Healthcare NHS Foundation 
Trust and others are valid and will also have an impact on an 
increasing number of other trusts.   

The group stated that the SHMI was designed to consider acute 
activity and that the methodology should aim to reflect this as 
much as possible.  However, the group also agreed that the 
data currently available do not allow straightforward 
identification of acute and community activity.   

NHS Digital will include a note on future SHMI publications in 
Northumbria Our analysis has made it very clear that our 
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Healthcare 
NHS 
Foundation 
Trust 

community hospitals have a material adverse impact 
on our mortality statistics and we know from 
discussion with other providers, that we are very 
much an exceptional case with regards to this matter. 

relation to this issue and will work with the HES data quality 
team to improve the quality of the site code information 
available in HES.   

Further details of the discussion can be found in the note of the 
meeting, which is available to download from the SHMI 
Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-oct-13. 

NHS Digital There is demand from users for a site level SHMI to 
be calculated.  However, there are concerns around 
the accuracy of site coding in the HES dataset. 
Although completeness of the site code field has 
improved substantially over recent years, there are 
still problems with accuracy e.g. the use of default 
codes. 

This was discussed at the July 2014 meeting of the SHMI 
Technical Working Group.  Further details of the discussion can 
be found in the note of the meeting, which is available to 
download from the SHMI Technical Working Group proceedings 
page at http://digital.nhs.uk/shmi-tg-meeting-jul-14. 

NHS Digital will carry out further investigations into the feasibility 
of producing the SHMI at site level and report back to the group.    

  

http://digital.nhs.uk/shmi-tg-meeting-oct-13
http://digital.nhs.uk/shmi-tg-meeting-jul-14
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Tameside 
Hospital NHS 
Foundation 
Trust 

Consider the inclusion of indicators on social 
deprivation, as this may significantly affect disease 
progression at the point of presentation.  

Since October 2012, two contextual indicators on deprivation 
(provider spells split by deprivation quintile and deaths split by 
deprivation quintile) have been published to support the 
interpretation of the SHMI. 

The Dudley 
Group NHS 
Foundation 
Trust 

Suggest a new contextual indicator on depth of 
coding. 

NHS Digital has developed two contextual indicators on depth of 
coding (mean depth of coding for provider spells with an elective 
admission method and mean depth of coding for provider spells 
with a non-elective admission method) to support the 
interpretation of the SHMI.  These indicators will be published 
from the March 2016 SHMI release onwards. 

NHS Digital has carried out some analysis on the correlation 
between SHMI and depth of coding and this is available to 
download from http://digital.nhs.uk/shmi-development. 

Various NHS 
Trusts 

Suggest a new contextual indicator on the number of 
spells with a primary diagnosis which is an R code. 

NHS Digital has developed two contextual indicators on R codes 
(percentage of provider spells with an invalid primary diagnosis 
code and percentage of provider spells with a primary diagnosis 
which is a symptom or sign) to support the interpretation of the 
SHMI.  These indicators will be published from the March 2016 
SHMI release onwards. 

SHMI 
Technical 
Working Group 

Suggest a new contextual indicator on transfers 
between trusts. 

 

UK Statistics 
Authority 

The UKSA assessment team has suggested that it 
may be useful to carry out analysis on 
weekday/weekend mortality as part of the SHMI 

Statistics examining mortality by day of admission are being 
developed as part of NHS Digital’s suite of indicators on seven-
day services. 

http://digital.nhs.uk/shmi-development
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publication. 
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NHS Digital A small number of patients 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 
date of death) or incorrectly submitted patient 
identifiers resulting in incorrect linkage between HES 
and ONS death registrations data. 

After discussions, the SHMI Technical Working Group 
requested that further investigations be carried out to ascertain 
the exact source of the data quality issue (HES or ONS).  The 
Technical Working Group agreed to include these deaths in the 
SHMI calculation rather than exclude them during data 
processing.   

Update – Feb 2014: Investigations show that approximately 50% 
of cases of subsequent activity are due to outpatient 
appointments which are not attended (i.e. when the appointment 
has not been cancelled after the death of the patient).  Further 
analysis will be carried out to tabulate the number of records in 
the dataset with subsequent activity, and to develop a solution to 
reduce the number of affected records going forwards. 

Update - July 2014: Analysis on the SHMI dataset for discharges 
in the period January 2011 - December 2013 shows that 
approximately 0.16% of records are flagged with subsequent 
activity.  Around 0.05% of in hospital deaths in the dataset are 
not processed as an event of death, because there is a later 
record in the dataset which the death record is linked to.  This 
problem is not specific to any particular trust or diagnosis group 
and so the overall impact on SHMI values at trust level is 
negligible.  The HES development team are continuing to review 
this and to refine the data linkage methodology which will further 
reduce the impact.  

This was discussed at the July 2014 meeting of the SHMI 
Technical Working Group, where the group agreed that no 
further action was required due to the negligible impact of 
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subsequent activity on the SHMI.  Further details of the 
discussion can be found in the note of the meeting, which is 
available to download from the SHMI Technical Working Group 
proceedings page at http://digital.nhs.uk/shmi-tg-meeting-jul-14. 

Tameside 
Hospital NHS 
Foundation 
Trust 

Consider the level of aggregation of diagnoses on 
admission, which currently fails to differentiate 
between important sub-diagnoses (e.g. lobar and 
bronchopneumonia – the latter having been identified 
by Professor Jarman as an important explanatory 
factor in his original research published in the BMJ in 
1999). 

 

Imperial 
College 

I am concerned that NHS Digital seems to be basing 
its methodology rather too much on ScHARR’s report, 
when ScHARR were not asked to define the 
methodology but to carry out some statistical 
modelling.  I would urge NHS Digital to review the 
Technical Working Group’s recommendations. 

 

Although NHS Digital has used the outputs from both the 
Technical Working Group and the ScHARR work, we 
acknowledge that our overall approach has not always been 
clear, and this has been further complicated by a lack of 
precision in the documentation. It was not our intention to rely 
on the ScHARR work in the way that it may have been 
perceived, and we hope that the amendments and clarifications 
that have been made demonstrate that. 

Imperial 
College 

Request on behalf of the oversight group that the next 
revision of the specification be circulated to the group 
as a draft before publication. You might also want to 
consider some sort of non-disclosure agreement 
before sharing drafts, to avoid the possibility of some 
members of the group making exaggerated and 
premature announcements, and attempting to use 
this privileged information for commercial gain. I 

We are grateful for the continued engagement and advice from 
members of the Technical Working Group and increasingly also 
now from the NHS.  It is our intention that we will continue to 
invite further comment and discussion through appropriate 
means.  

It was decided to invite comments from the Technical Working 
Group and others when the specification was first published. 

http://digital.nhs.uk/shmi-tg-meeting-jul-14
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would also like to ask that when available, NHS 
Digital shares draft values of the calculated SHMI 
(including observed and expected counts) with the 
oversight group based on the standard SHMI extract 
that we all have, so that we can make comparisons 
with our own calculations, to try and ensure that final 
figures are error free, and that any inconsistencies 
can be identified and ironed out before publication. As 
your team have discovered, this is not an easy 
indicator to produce, and there is plenty of room for 
‘misunderstandings’. 

Further comment was not possible due to time constraints in 
terms of delivering the first publication of the SHMI in October 
2011. The indicator is subject to continuous review and 
comments will be very welcome in the future. 

CHKS There will need to be a very detailed description of 
the method required to process the spell extract file.  
This contains episode level data which need to be 
consolidated into a single spell record. 

We agree and have amended the specification to include these 
details.  The methodology used to create the provider spells 
from the episode level data is also available to download from 
http://digital.nhs.uk/SHMI. 

CHKS The CCS diagnosis groupings (Appendix A of the 
specification) do not include the CCS groups 168-196 
covering maternity codes. 

The specification has been amended to include these CCS 
groups. 

Imperial 
College 

The CCS diagnosis groupings (Appendix A of the 
specification) do not include CCS group 218 
(liveborn).  The Technical Working Group agreed that 
the SHMI should include all patients (except 
stillbirths) and therefore CCS group 218 should be 
included (there are around 100 deaths a year). 

The specification has been amended to include CCS group 218. 

Imperial 
College 

The procedure for obtaining ONS linked deaths does 
not appear to be changed, and therefore access to 

NHS Digital will coordinate the ONS approvals in line with our 
Information Governance processes and currently has data re-

http://digital.nhs.uk/SHMI
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some data fields would seem to be impossible for 
some parties interested in generating the SHMI at this 
stage. This would be a barrier to the spirit of open 
competition. 

There appears to be no provision for non-NHS, non-
researchers to obtain the ONS linked death field. 
Unless this is freely available, no-one else can 
calculate the SHMI, and there will be no third party 
support for this indicator. 

use agreement in place to allow sharing of this data with 
information intermediaries. 

Update - February 2014: NHS Digital is involved in discussions 
on the flows of birth and death data from the General Register 
Office and ONS into NHS Digital and the restrictions around 
their use.  The aim is to have a single flow into NHS Digital with 
greater flexibility on use.   

NHS Digital will continue to keep the Technical Working Group 
updated with any progress on this matter.   

Basingstoke 
and North 
Hampshire 
NHS 
Foundation 
Trust 

We remain surprised at the extremely low predicted 
mortality for the clinical activity at the Basingstoke 
site.  We suspect that this reflects the systematic 
under-coding of comorbidity. This is supported by our 
internal data quality analysis hence, while we 
recognise the validity of the calculation, at this stage 
we continue to interpret the value of the SHMI as 
more reflecting issues with data quality than risk of 
mortality. 

Feedback noted on provider data quality. 

CHKS It would be very helpful if you could provide interested 
developers with some expected results, by trust, and 
CCS group against which their software systems can 
be validated including: 

a) Number of discharges  

b) Number of in-hospital deaths 

These suggestions have been noted and we will give some 
thought to how to do this, with due regard to the publication 
protocols associated with SHMI’s status as an Official Statistic 
(which limits pre-publication access to the data).   

From January 2012 onwards, trusts will be provided with their 
own data at diagnosis group level via the Clinical Indicator 
Previewer for the purposes of quality assurance.  This data will 
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c) Number of deaths post-discharge within 30 days  

d) Expected deaths  

not be published due to potential small number issues. 

From April 2012 onwards a contextual indicator on deaths split 
by those occurring in hospital and those occurring outside 
hospital within 30 days of discharge has been published at trust 
level alongside the SHMI. 

From October 2012 onward further information at diagnosis 
group level (including the number of deaths occurring in hospital 
and the number of deaths occurring outside hospital within 30 
days of discharge) has been made available to trusts via the 
Clinical Indicator Previewer.  This data will not be published due 
to potential small number issues. 

Bluespace 
Thinking Ltd. 

Analysis carried out by Bluespace Thinking Ltd. has 
led to concerns that the SHMI is not appropriately 
adjusted for age.   

This issue was discussed at the October 2013 meeting of the 
Technical Working Group. The group concluded that the 
analysis presented did not demonstrate an issue with the 
methodology used to adjust for age in the calculation of the 
SHMI. 

Further details of the discussion can be found in the note of the 
meeting, which is available to download from the SHMI 
Technical Working Group proceedings page at 
http://digital.nhs.uk/shmi-tg-meeting-oct-13. 

NHS Digital has been engaged in further discussions with 
Bluespace Thinking Ltd. on this potential concern and has 
provided further analysis demonstrating that the SHMI models 
adequately adjust for age. 

CHKS Trusts are increasingly developing different  

http://digital.nhs.uk/shmi-tg-meeting-oct-13
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approaches to providing care which are being 
introduced at different speeds e.g. some trusts do not 
record ambulatory care cases as admissions resulting 
in a significantly reduced denominator. These 
changes impact differentially on their SHMIs and 
causes difficulties when making comparisons at an 
aggregated level and interpreting differences in the 
indicator. 

Swindon 
Clinical 
Commissioning 
Group (CCG) 

There has been a considerable growth in ‘ambulatory 
care’ zero day emergency stays in recent years which 
are recorded in different ways by providers.  For 
example, some traditional patient emergency 
admissions may disappear from some trusts as they 
are recorded outside of the traditional admitted 
dataset, while other trusts may start to record new 
activity that may previously have been managed in 
primary/community care. 

Swindon CCG have suggested dividing trusts into 
groups of high/average/low zero day emergencies to 
see if this explains a significant amount of the 
variation in SHMI value by trust (e.g. using an F test).  
This would not be proof of cause but knowing the 
scale of the variation (if any) could impact on 
interpretation. 

NHS Digital will investigate this further and look to publish any 
analysis on the SHMI support and guidance page.   

UK Statistics 
Authority 

As part of the process of assessing the SHMI for 
designation as a National Statistic, the UKSA has 
requested that NHS Digital carries out analysis into 

NHS Digital will investigate this further and look to publish any 
analysis on the SHMI support and guidance page.   
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whether there is a relationship between the SHMI and 
delayed transfers. 

 

 
 


