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Executive summary 
 
This is the third publication of adult critical care data, which forms part of Hospital Episode Statistics 
(HES) and is collected as part of the Critical Care Minimum Data Set (CCMDS). It covers critical care 
periods ending between 1 April 2010 and 31 March 2011, and draws on records submitted by 
providers as an attachment to the inpatient record. 
 
During the period covered by this report not all NHS trusts with critical care capacity have completed 
data submissions, so data quality and coverage is variable in some cases. Publishing the HES critical 
care data as experimental statistics allows for discussion, analysis and promotion of the dataset, 
which in turn should lead to improved coverage and data quality. 

 
Key messages  
 
• Critical care data was supplied by 153 providers, compared to 161 reporting critical care capacity 

through Department of Health central returns in 2010-11.1

 

 In 2009-10 137 providers submitted 
critical care data, with 128 providers submitting data in 2008-09. 

• The full adult critical care dataset contained 260,213 critical care records ending in the year 2010-
11. Of these, 215,728 were able to be used for analysis having limited the data to overcome data 
quality issues. This is an increase of 27.5% (46,552 useable records) compared to 2009-10 (see 
Fig. 1). 

 
Figure 1: Total adult records and records in the final dataset in each year 
 

 
 
• In addition to increased overall coverage, completion rates have also increased for the second 

year running, with an increase in rates for all non-mandatory fields in the CCMDS.  

                                                 
1 One provider that supplied critical care data was not included in the Department of Health central return. 
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• 57.5% (124,143) of the analysed records related to male patients and 42.4% (91,571) to female.2

 

 
These percentages have changed very little from 2009-10 and 2008-09 (in both of these years the 
percentage split was 58.0% male and 42.0% female).  Analysis by HRG shows that the greatest 
number of critical care periods for male patients are for cardiac and coronary conditions (26.5% of 
the male total), while the greatest number for female patients are for problems of the digestive 
system (17.0% of the female total). 

• The greatest number of critical care records were recorded for patients between the ages of 70 
and 74, making up 12.8% (27,528) of the records analysed. This compares to 13.2% (22,270) in 
2009-10 and 13.0% (17,214) in 2008-09. 

 
• There were nearly double the number of admissions to critical care on weekdays than weekends. 

On average, each weekday contributed around 16.5% of the week’s admissions, compared to 
8.7% on Saturday or Sunday. 

 
This document has been written to include details primarily of interest to those working in the NHS. 
However, key messages and much of the analysis may be useful to a wider audience. 

                                                 
2 There were fourteen records where gender was not recorded. 
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Background 
 
General background 
 
A critical care unit is a ward found inside many hospitals that encompasses both intensive care units 
(ICUs) and high dependency units (HDUs). ICUs and HDUs provide treatment and monitoring for 
patients who are in a critically ill condition. Such treatment encompasses monitoring and support of at 
least one organ and frequently extends to multiple organ support. 
 
Patients in these units need constant medical support to keep their bodies functioning. They may not 
be able to breathe on their own, and may also have multiple organ failure, so medical equipment 
takes the place of these functions while they recover. 
 
There are several circumstances in which a person may be admitted to critical care, for example, 
following surgery, or after an accident or severe illness. Critical care beds are a very expensive and 
limited resource because they provide specialised monitoring equipment, a high degree of medical 
expertise and constant access to highly trained nurses (usually one nurse for each bed). 
 
Some critical care units are attached to units treating specific conditions such as heart, kidney, liver, 
breathing, circulation or nervous disorders. Others specialise in the care of babies (neonatal), children 
(paediatric), or deal with severe injury or trauma. 
 
Between October 1997 and March 2006, information on intensive and high dependency care for 
adults was gathered via the Augmented Care Period (ACP) dataset. Although it was intended to form 
a part of the HES database, not all intensive care units provided information. 
 
As the ACP dataset became increasingly out of step with the way that critical care services in England 
were delivered, it was discontinued and replaced with the Critical Care Minimum Data Set (CCMDS) 
from April 2006. Part of the CCMDS is mandated for collection from all NHS trusts in England. It is 
intended to provide core information on clinical activity and to support Payment by Results (PbR) and 
the generation of critical care Healthcare Resource Groups (HRGs). The CCMDS is fully integrated 
with the much larger and voluntary dataset maintained by the Intensive Care National Audit & 
Research Centre (ICNARC). 
 
The CCMDS applies to adults only, but a similar dataset has been developed for paediatric and 
neonatal care. This publication is presently limited to critical care activities taking place in adult 
designated units, owing to quality issues with the paediatric/neonatal data. 
 
HES critical care data consists of individual records of patient care that are held in the Hospital 
Episode Statistics database. These have been submitted from local NHS providers’ Patient 
Administration Systems (PAS), via the Secondary Uses Service (SUS). SUS is a national database 
that has been delivered as part of the National Programme for IT. This process is summarised in 
Figure 2. 
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Figure 2: The data acquisition process, from individual providers submitting their data to its 
inclusion in the central HES critical care database 
 

 
 
The HES adult critical care dataset 
 
The source of HES critical care data is the CCMDS, which includes records for critical care periods in 
adult designated wards. Any one patient can have multiple critical care stays, which may be in the 
same or different time period for the same or different condition. 
 
Record-level data is extracted by HES from SUS on a monthly basis and is used to build up a set of 
records for the year. 
 
Each critical care record contains information on: 
• The organ support the patient received 
• The method, source and location of admission and discharge. 
 
Furthermore, details from the associated inpatient record are available, for example: 
• Patient demographics, including gender and age 
• Diagnosis and treatment details. 
 
The CCMDS contains 34 fields, of which 14 are mandatory and form the HRG subset. Further details 
regarding the CCMDS are available from the Department of Health website. 
[http://www.dh.gov.uk/en/Healthcare/Urgentandemergencycare/DH_4126508] 
 
Not all fields on the CCMDS are contained in the HES critical care database. In order to maintain 
confidentiality, certain data items that directly identify patients are not available. 
 
Fields available in HES critical care data can be analysed in many ways, and some of these analyses 
are included within this report. A key feature of the critical care record is that it is attached to the 
inpatient record, which increases the scope of the analysis. 
 

Providers 

Secondary Uses 
Service (SUS) 

Data Warehouse with 
regular data feeds from 
providers. Data include 

inpatient activity, 
outpatients, A+E, and 

critical care. 

 
Hospital 
Episode 
Statistics 

(HES) 

Commissioners 

http://www.dh.gov.uk/en/Healthcare/Urgentandemergencycare/DH_4126508�
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Comparison with other data sources 
 
Department of Health – Critical care beds (KH03a) 
 
The Department of Health (DH) conducts a census of available beds twice a year (in January and 
July) and among other outputs reports the number of open, staffed and available beds in adult critical 
care wards. Figures are submitted on form KH03a by each NHS trust with critical care facilities.  
Although the data from the KH03a return allows for comparisons to be made between the number of 
available beds and the number in use on the day of the census, when patient level information can be 
captured directly from NHS organisations via PAS it has the following advantages: 
• NHS organisations capture this information in their own local systems and most use it for internal 

hospital management. In these cases, there is no additional burden on them in submitting critical 
care data, once IT infrastructure is in place. 

• There is a wider set of data items available, which can be aggregated in a variety of ways and so 
be used to answer a greater variety of questions. 

• Data can be linked, in a secure environment and with appropriate permissions, to other datasets, 
such as the admitted patient care HES dataset and the Office for National Statistics (ONS) 
mortality dataset. This enables much richer analysis and has the potential to measure health 
outcomes. 

 
To realise these advantages fully, the quality and coverage of HES critical care data needs to 
improve. Publishing HES critical care data for the second time continues the process of improving 
quality and coverage. 
 
A comparison between KH03a and the number of critical care periods recorded on the days of the 
census is recorded in the ‘Coverage’ section (page 10). 
 
Experimental statistics 
 
This third release of HES critical care data is labelled ‘experimental statistics’. This is to reflect the 
current data quality and coverage shortfalls. The Health and Social Care Information Centre (HSCIC) 
welcomes and encourages comments from users of the data on the figures and their presentation. 
 
Publishing HES critical care data as experimental statistics enables: 
• Initial conclusions to be presented for discussion. 
• The uses of this rich dataset to be promoted and highlighted. 
• Information on data coverage and quality to be made available, which can then encourage local 

action to improve these areas, supported by engagement between the HSCIC and NHS 
organisations. 

• The comparison of the dataset against other data sources such as the biannual critical care bed 
DH census return KH03a.  

• Access for a wider set of users to undertake exploratory and investigative work using the data. 
• Users to comment on methodology and their needs for analysis. 
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Data quality and coverage 
 
The status of ‘experimental statistics’ enables the release of previously inaccessible data into the 
public domain under controlled circumstances, and actively involves users in improving data quality. 
Publishing this report highlights specific areas where data quality and coverage improvement is 
needed and allows the data to be used while taking into account coverage and quality issues. 
 
This section of the report on data quality and coverage highlights the Data Coverage Dashboard, 
which identifies how critical care records have been selected for analysis and analyses the HES 
critical care dataset for coverage and quality issues. 
 
Data Coverage and Quality Dashboards 
 
The Data Coverage Dashboard is a national resource available to the NHS to support improvement 
and completeness of all CDS (Commissioning Data Set) flows to the Secondary Uses Service (SUS), 
including the Critical Care CDS. Figure 3, below, shows a screenshot of the current Data Coverage 
Dashboard. 
 
Figure 3: Data Coverage Dashboard 
 

 
 
The HSCIC will provide specific advice and guidance to providers that are having difficulties with 
submitting critical care data. Providers should forward queries to inputdq@ic.nhs.uk and include 
‘Critical Care’ as the subject.  
 
To assist further, a Critical Care Data Quality Dashboard has been developed to provide further 
feedback to data suppliers on the completeness and quality of the data they have submitted via their 
CDS. Figure 4, below, shows a screenshot of the current Data Quality Dashboard. 
 

mailto:inputdq@ic.nhs.uk?subject=Critical%20Care�
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Figure 4: Data Quality Dashboard 
 

 
 
Selection of critical care data for analysis 
 
Critical care records are submitted as attachments to inpatient records. Due to significant data quality 
issues with the paediatric and neonatal records, analysis has been limited to critical care records 
where the critical care unit function identifies a unit that is primarily for adult patients.3

 
  

To ensure the analysis of 2010-11 critical care records is meaningful, a number of measures have 
been taken to prepare the dataset. To be consistent with other HES datasets, records ending outside 
the year range 2010-11 are not included4, as are records which have illogical critical care dates, i.e. 
the end date is before the start date.5 Further, records that cannot be linked to an inpatient record, 
due to it being removed from the inpatient dataset6

                                                 
3 Data is limited to only those critical care unit functions that treat adults, e.g. CC_unit_function IN (1, 2, 3, 5, 6, 7, 
8, 9, 10, 11, 12, 90, 91) OR CC_unit_function = ''  

, were also removed. Table 1, below, summarises 
how the records were limited. Please note that some records satisfy more than one of these 
conditions, in which case the record counts are assigned a type in the order shown in the table. 

4 Critical care records should end in the period 1 April 2010 to 31 March 2011, e.g. CC_discharge_date 
BETWEEN '2010-04-01' AND '2011-03-31' 
5 Records need to be excluded when the critical care start and discharge dates are reversed, e.g. 
CC_discharge_date >= CC_start_date 
6 When data is uploaded by providers, automatic and manual cleaning will take place to clean common and 
obvious data quality errors and derive additional data items. These cleaning processes may also include the 
removal of records where there are duplicate records, activity occurred outside of the relevant date range or 
where a specific request was received from a provider, e.g. epikey IS NOT NULL. 
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Table 1: Table showing the number of critical care records during the different stages of data 
validation and compilation of the final dataset 

 2010-11 2009-10 

Record type 
Number of critical 

care records 
Number of critical 

care records 

Total adult records 260,213 201,245 

Critical care record has no associated inpatient record 14,153 5,461 

Discharge date outside the 2010-11/2009-10 year 9,446 7,904 

Discharge date prior to start date 190 24 

Remaining records 236,424 187,856 

Records not best match 20,696 18,680 

Records in final dataset 215,728 169,176 
 
In the majority of cases each critical care period is associated with only one inpatient episode.7 
However, upon examining the data prior to the first Adult Critical Care publication, it became apparent 
that for some providers the same critical care period is associated with multiple episodes during an 
inpatient spell.8

 

 The information available from these multiple inpatient episodes is useful when 
considering the patient journey throughout the spell. However, for the purposes of this analysis of the 
critical care stay, it is of limited use as it duplicates the critical care record against episodes to which 
the critical care period may not directly relate.  

Following engagement with the HES User Group and the publication of available options on 
HESonline for comment prior to the first Adult Critical Care publication, it was decided to link the 
critical care period with a single episode (the ‘best match’) and use the attributes of that episode for 
the analysis. This process involves comparing the start and end dates of the critical care period and 
associated inpatient records, as well as the number of critical care support activities and the critical 
care Record ID. A flag is used to identify a record as best match in the critical care dataset. As a 
result, the number of records used for analysis was limited to 215,728 records (Table 1). The full 
method and discussion of the impact of doing this is described in Appendix B.  
 
Please note that due to the limitations of this method, a small number of critical care periods are 
represented by multiple critical care records. For ease of reference the term ‘critical care period’ has 
been used instead of ‘critical care record’ for the remainder of the document.  
 
Data quality analysis 
 
This report assists in highlighting the main data quality issues. Releasing the data to a wider audience 
enables more detailed follow-up work to be undertaken to understand the range of local issues that 
may cause these deficiencies. Primary limitations of the HES critical care data for 2010-11 are: 
• There are a number of providers not submitting the critical care CDS at all, and a number who 

provided data for only a portion of the year. 
• There is an inconsistency between data captured in the critical care CDS when compared to the 

central critical care return KH03a. 
• Some of the mandatory and non-mandatory fields in the CCMDS do not contain any data for a 

significant number of records.  
• There are fields that can be identified as having default values submitted, e.g. start time and end 

time.  

                                                 
7 An inpatient episode is the time a patient spends in the continuous care of one consultant using a hospital site 
or care home bed(s) of one provider. 
8 An inpatient spell is the total continuous stay of a patient using a hospital bed on premises controlled by a 
health care provider during which medical care is the responsibility of one or more consultants, or the patient is 
receiving care under one or more nursing episodes or midwife episodes in a ward.  
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• The CDS definition states that the critical care period should be reported when the episode to 
which it is related is complete – this will mean that some critical care periods which occur during 
the year will not be reported as the episodes to which they relate continued beyond the year 
end/annual refresh submission date. 

 
To assess the reliability of the data and draw initial conclusions, two areas are assessed: 
1. Coverage – have providers submitted critical care records? 
2. Field validity – if a provider has submitted records, are the fields complete and do they contain 

valid values? 
 
A positive answer is needed to both questions for a record to be reliable. The first question can be 
partially answered by comparing the data to the central DH KH03a return, which identifies the number 
of open available and staffed adult critical care beds on the day of a census. The second can be 
answered by comparing the data against the values set out within the CCMDS specification. 
 
Coverage 
 
A direct comparison between all HES critical care data and the data returned to the DH as part of 
KH03a is not possible. This is because the KH03a data contains a census result of the number of 
available (open and staffed) adult intensive care and high dependency beds per provider at a point in 
time9

 
, whereas HES critical care data records activity over the period of 2010-11. 

One comparison that can be performed is to calculate the number of critical care periods recorded on 
the day of the census and compare this to the KH03a return. Table 2 compares the number of beds 
recorded on the KH03a return against the number of critical care periods occurring on the same day. 
It should be noted that it is possible for more critical care periods to be recorded than the number of 
available beds on the day of the census. This is due to the possibility of beds being used by more 
than one patient on the day of the census – for example, when a patient is discharged, making the 
bed available for another patient.  
 
Table 2: Table showing comparison of available beds reported in KH03a and number of critical 
care periods on the day of the census 

Census date 

KH03a – number 
of providers 

returning census 
data 

KH03a – 
number of 

available (open 
and staffed) 

beds 

HES critical care 
– number of 

providers 
recording activity 

encompassing 
census date 

HES critical care 
– number of 
critical care 

periods 
encompassing 

census date 

15 July 2010 160 3,662 142 3,076 

17 January 2011 161 3,747 142 3,129 
 
 
A provider-level breakdown comparing HES critical care against KH03a (Appendix C) can be found in 
the accompanying Excel file. The appendix is intended to be useful for providers in determining 
whether their critical care CDS submissions are complete, and also includes details of the number of 
patients in a critical care bed on the day of the census.10

 
  

                                                 
9 The number of available beds may vary on a day-to-day basis dependent upon clinical demands and staff 
availability. Both occupied and unoccupied beds are included in the census. 
10 It is possible for more critical care periods to be recorded than the number of beds on the day of census. 
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Field validity 
 
This section considers the validity of the key fields within the HES critical care dataset. ‘Validity’ in this 
section means that the value is a permitted value as listed in the CCMDS; where a field has a NULL 
value it is considered invalid.  
 
Table 3, below, shows the key critical care fields from the dataset and lists the number and 
percentage of critical care periods that have valid codes within the submitted data. It should be noted 
that of the critical care fields listed within Table 3, only ‘Critical Care Unit Function’ is a mandatory 
field. This is reflected in the percentage of valid records, where all records are recorded as valid for 
2010-11.  
 
There has again been an increase in the completion rates for all non-mandatory fields in the CCMDS, 
which can be attributed to the recording of fewer NULL values.  
 

Table 3: Table showing the number and percentage of valid records in key fields 

 2010-11 2009-10 

Critical care key fields 
Number 
of valid 
records 

Total 
number of 

records 

Percentage 
of valid 
records 

Number 
of valid 
records 

Total 
number of 

records 

Percentage 
of valid 
records 

Critical care unit 
function  215,728  215,728  100.0% 169,176 169,176 100.0% 

Critical care unit bed 
configuration 161,984  215,728  75.1% 124,382 169,176 73.5% 

Critical care admission 
type 160,460  215,728  74.4% 122,717 169,176 72.5% 

Critical care admission 
source 166,654  215,728  77.3% 125,000 169,176 73.9% 

Critical care source 
location 162,698  215,728  75.4% 121,059 169,176 71.6% 

Critical care discharge 
status 163,802  215,728  75.9% 120,611 169,176 71.3% 

Critical care discharge 
destination 160,906  215,728  74.6% 117,210 169,176 69.3% 

Critical care discharge 
location 159,322  215,728  73.9% 118,120 169,176 69.8% 

Critical care start time 184,012  215,728  85.3% 141,707 169,176 83.8% 

Critical care discharge 
time 215,728  215,728  100.0% 169,176 169,176 100.0% 

Derived from associated inpatient episode 

Sex 215,728  215,728  100.0% 169,162 169,176 100.0% 

Start age 214,722  215,728  99.5% 168,503 169,176 99.6% 

Index of Multiple 
Deprivation (decile 
group) 

208,810  215,728  96.8% 164,131 169,176 97.0% 
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Analysis of content of fields 
 
This section considers the values submitted in the key fields within the HES critical care dataset. 
There are a number of fields which generate inconsistent information. For example, details on the 
number of deaths in critical care units are available from the discharge status (Table 9), destination 
(Table 10) and location (Table 11), with each of these sources giving a different result - 14,597, 
14,261 and 14,459 critical care periods respectively. It should also be noted that the admission and 
discharge details relate only to the critical care period. For example, to see how the patient left 
hospital the discharge method of the inpatient spell should be viewed. 
 
Please note that the sum of the individual percentages in the following tables may not exactly equal 
100% due to rounding. 
 

Table 4: Values present in the critical care unit function field 

 2010-11 2009-10 

Critical care unit function 
Number of 
critical care 

periods 

Percentage 
of critical 

care 
periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care 
periods 

Non-specific general adult critical care 131,934 61.2% 106,534 63.0% 

Cardiac surgical patients predominate 36,458 16.9% 28,432 16.8% 

Surgical adult patients 13,717 6.4% 11,179 6.6% 

Medical adult patients 11,179 5.2% 6,182 3.7% 

Neurosciences patients predominate 9,205 4.3% 5,408 3.2% 

Thoracic surgical patients predominate 3,874 1.8% 2,530 1.5% 

Non-standard location using a ward area 3,074 1.4% 6,250 3.7% 

Obstetric patients predominate 1,481 0.7% 472 0.3% 

Liver patients predominate 1,478 0.7% 451 0.3% 

Renal patients predominate 1,452 0.7% 407 0.2% 

Non-standard location using the operating 
department 934 0.4% 588 0.3% 

Spinal patients predominate 579 0.3% 447 0.3% 

Burns and plastic surgery patients 
predominate 363 0.2% 296 0.2% 

Null - - - - 

Total 215,728 100.0% 169,176 100.0% 

 
Table 4 above, identifies the type of critical care area to which the patient was admitted during a 
critical care period. This is the principal clinical service provided within the ward. As previously noted, 
‘Critical care unit function’ is a mandatory field, with every critical care period including this value in 
2010-11 and 2009-10, compared to 95.4% in 2008-09. It is not unexpected that the unit function ‘Non-
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specific, general adult critical care patients predominate’ has the highest number of critical care 
periods recorded against it, as 73.2% of beds in the KH03a return (both July 2010 and January 2011) 
are recorded as ‘General critical care’. A direct comparison between the Critical care unit function field 
and KH03a return is not possible as not all of the unit functions appear within the KH03a return, for 
example, ‘Non-standard location’. 
 

Table 5: Values present in the critical care unit bed configuration field 

 2010-11 2009-10 

Critical care unit bed configuration 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 
Flexible critical care beds where there is a 
mix of level 2 and level 3 beds 109,994 51.0% 87,207 51.5% 

Level 2 beds only11 29,646  13.7% 20,347 12.0% 

Level 3 beds only12 17,819  8.3% 13,786 8.1% 

Temporary use of non-critical care bed 4,525 2.1% 3,042 1.8% 

Null 53,744 24.9% 44,794 26.5% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 5, above, identifies the main composition of critical care bed types used in the ward. 
 

Table 6: Values present in the critical care admission type field 

 2010-11 2009-10 

Critical care admission type 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Unplanned local admission 81,776 37.9% 62,323 36.8% 

Planned local surgical admission 59,968 27.8% 47,051 27.8% 

Planned transfer in (tertiary referral) 8,583 4.0% 4,349 2.6% 

Unplanned transfer in 6,239 2.9% 5,810 3.4% 

Planned local medical admission 3,250 1.5% 2,611 1.5% 

Repatriation 644 0.3% 573 0.3% 

Null 55,268 25.6% 46,459 27.5% 

Total 215,728 100.0% 169,176 100.0% 

 
                                                 
11 Level 2 care is where patients require more detailed observation or intervention including support for a single 
failing organ system or post-operative care and those 'stepping down' from higher levels of care. 
12 Level 3 care is defined as patients needing advanced respiratory support alone or support of at least two organ 
systems. Please note that basic respiratory and basic cardiovascular support occurring on one day count as one 
organ. This level includes beds for all complex patients requiring support for multi-organ failure. 
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Table 6, above, identifies whether a critical care period was initiated as a result of a non-emergency 
treatment plan, for example, for elective major surgery. This relates only to the period of critical care 
and not to the nature of the hospital admission. For example, a planned hospital admission may 
unexpectedly require an emergency intensive care unit admission, in which case the classification will 
be ‘Unplanned local admission’. The completion of this field can help to identify the proportion of a 
critical care unit’s workload that can be planned and the proportion that is unplanned.  
 

Table 7: Values present in the critical care admission source field 

 2010-11 2009-10 

Critical care admission source 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Same NHS hospital site 156,536 72.6% 117,436 69.4% 

Other NHS hospital site (same or different 
NHS trust) 6,623 3.1% 5,494 3.2% 

Non-hospital source within the UK (e.g. 
home) 2,857 1.3% 1,535 0.9% 

Independent hospital provider in the UK 410 0.2% 327 0.2% 

Non-UK source such as repatriation, 
military personnel or foreign national 228 0.1% 208 0.1% 

Null 49,074 22.7% 44,176 26.1% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 7 above, identifies the primary organisation type that the patient has been admitted from prior to 
the start of the critical care period. The majority of valid records are, as expected, from the same NHS 
provider. 
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Table 8: Values present in the critical care source location field 

 2010-11 2009-10 

Critical care source location 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 
Theatre and recovery (following surgical 
and/or anaesthetic procedure) 69,879 32.4% 53,776 31.8% 

Other ward (not critical care) 41,147 19.1% 26,150 15.5% 

Accident and emergency 22,518 10.4% 19,542 11.6% 

Adult level 3 critical care bed (ICU bed) 12,023 5.6% 8,011 4.7% 

Adult level 2 critical care bed (HDU bed) 6,320 2.9% 5,053 3.0% 

Home or other residence (including 
nursing home, HM prison or other 
residential care) 

3,002 1.4% 2,397 1.4% 

Other immediate care or specialist, 
treatment areas including endoscopy units 
and catheter suites 

2,955 1.4% 2,594 1.5% 

Recovery only (when used to provide 
temporary critical care facility) 2,195 1.0% 1,609 1.0% 

Imaging department 1,412 0.7% 1,008 0.6% 

Obstetrics area 920 0.4% 711 0.4% 

Clinic 236 0.1% 136 0.1% 

Paediatric critical care area (neonatal and 
paediatric care) 91 0.0% 72 0.0% 

Null 53,030 24.6% 48,117 28.4% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 8 above, identifies the type of location the patient was in prior to the start of the critical care 
period. Tables 7 and 8 form part of a two-stage admission sequence and should be collected before 
unit admission. However, 2.0% (4,348) of critical care periods have only one of the two fields 
complete, while there are 48,878 (22.7%) where both fields were blank. The combination of these two 
fields is of use in analysing unit workload and outcomes. 
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Table 9: Values present in the critical care discharge status field 

 2010-11 2009-10 

Critical care discharge status 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Fully ready for discharge 108,012 50.1% 80,588 47.6% 

Delayed discharge due to shortage of 
other ward beds 23,101 10.7% 17,037 10.1% 

Patient died (no organs donated) 13,980 6.5% 11,318 6.7% 

Current level of care continuing in another 
location 10,917 5.1% 4,916 2.9% 

More specialised care in another location 3,810 1.8% 3,139 1.9% 

Early discharge due to shortage of critical 
care beds 2,362 1.1% 2,199 1.3% 

Discharge for palliative care 698 0.3% 761 0.4% 

Patient died and became heart beating 
organ donor for heart, lungs, kidney, liver 
or other solid internal organ. 

365 0.2% 299 0.2% 

Self-discharge against medical advice 305 0.1% 211 0.1% 

Patient died and provided cadaveric tissue 
donation 252 0.1% 143 0.1% 

Null 51,926 24.1% 48,565 28.7% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 9, above, identifies the discharge status of patients who were discharged from a ward stay 
where they were receiving care as part of a critical care period, and the discharge ends that critical 
care period. It is possible to make a comparison between fields in Tables 8 and 9. Table 9 identifies 
that 10,917 critical care periods ended with the current level of care continuing in another location. 
These records should be comparable with those in Table 8, which identify the source location as 
either an ‘Adult level three critical care bed (ICU bed)’ or an ‘Adult level two critical care bed (HDU 
bed)’. These two fields have 12,023 and 6,320 critical care periods records respectively, totalling 
18,343 critical care periods. This again highlights the data quality/coverage issues already highlighted 
earlier in this report. 
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Table 10: Values present in the critical care discharge destination field 

 2010-11 2009-10 

Critical care discharge destination 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Same NHS hospital site 132,419 61.4% 97,069 57.4% 

No discharge destination, patient died in 
unit 14,261 6.6% 11,593 6.9% 

Non-hospital destination within the UK 
(e.g. home as coded in location) 8,756 4.1% 4,116 2.4% 

Other NHS hospital site (can be same 
trust or a different NHS trust) 5,030 2.3% 4,073 2.4% 

Independent hospital provider in the UK 377 0.2% 264 0.2% 

Non-United Kingdom destination (e.g. 
repatriation) 63 0.0% 95 0.1% 

Null 54,822 25.4% 51,966 30.7% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 10 above identifies the primary organisation type that the patient has been discharged to at the 
end of the critical care period. The majority of valid records show that the patient has been discharged 
to the same NHS provider. 
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Table 11: Values present in the critical care discharge location field 

 2010-11 2009-10 

Critical care discharge location 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Ward 111,891 51.9% 82,737 48.9% 

No discharge location, patient died in unit 14,459 6.7% 12,183 7.2% 

Adult level 2 critical care bed (e.g. in a 
flexibly configured unit) 13,657 6.3% 10,711 6.3% 

Home or other residence (e.g. nursing 
home, HM prison, residential care) 8,892 4.1% 3,993 2.4% 

Adult level 3 critical care bed (e.g. in a 
flexibly configured unit) 5,333 2.5% 4,271 2.5% 

Other immediate care or specialised 
treatment area but excluding temporary 
visits en route 

2,297 1.1% 1,744 1.0% 

Other non-hospital location 1,249 0.6% 1,281 0.8% 

Obstetrics area 673 0.3% 496 0.3% 

Recovery only (when used to provide 
temporary critical care facility) 506 0.2% 336 0.2% 

Paediatric critical care area (neonatal and 
paediatric care) 365 0.2% 368 0.2% 

Null 56,406 26.1% 51,056 30.2% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 11, above, identifies the principal location that the patient is discharged to at the end of the 
critical care period. The combination of Tables 9, 10 and 11 allows for further analysis of workload 
and outcomes as started with Tables 6 and 7. However, this comparison is limited, as these fields are 
independent and not part of a discharge process.  
 
Tables 5 to 11 highlight some of the data quality issues faced, with between 22.7% (49,074) and 
26.1% (56,406) of records in these fields being null. This compares to between 26.1% (44,176) and 
30.7% (51,966) in 2009-10 and between 43.2% (57,123) and 60.5% (80,013) in 2008-09. Year-on-
year comparisons for some of the tables show that the increase in valid records has affected the most 
commonly recorded values.  
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Analysis 
 
Critical care period – temporal analysis 
 
This section of the report looks at the date and time information recorded for each critical care period, 
all date information is based upon discharge date (unless otherwise stated), while time analysis is 
based upon the start and discharge times (where provided).  
 
Table 12, below, shows a breakdown of critical care period by quarter, based upon the date of 
discharge of the patient from critical care. 
 
Table 12: Number of critical care periods based upon discharge date by quarter 

 2010-11 2009-10 

Quarter 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

April to June  51,277 23.8% 42,787 25.3% 

July to September  52,487 24.3% 42,539 25.1% 

October to December  58,594 27.2% 43,762 25.9% 

January to March  53,370 24.7% 40,088 23.7% 

Total 215,728 100.0% 169,176 100.0% 

 
As can be seen in Table 12, there appears have been a slight shift towards more critical care periods 
in October to December and January to March when compared to 2009-10, which saw a more even 
split of critical care periods between each quarter. Table 13, below, shows variation between the 
number of critical care periods in each month, some of which may be accounted for by month length, 
the number of weekends in a month, bank holidays and hospital practices. July saw the highest 
number of critical care periods with fewer periods recorded towards the end of the financial year.  
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Table 13: Number of critical care periods based upon month of discharge 

 2010-11 2009-10 

Month of critical care discharge 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

April 16,506 7.7% 13,899 8.2% 

May 17,371 8.1% 14,298 8.5% 

June 17,400 8.1% 14,590 8.6% 

July 18,179 8.4% 14,918 8.8% 

August 16,902 7.8% 13,784 8.1% 

September 17,406 8.1% 13,837 8.2% 

October 19,727 9.1% 14,889 8.8% 

November 19,547 9.1% 14,162 8.4% 

December 19,320 9.0% 14,711 8.7% 

January 18,194 8.4% 14,264 8.4% 

February 17,624 8.2% 13,374 7.9% 

March 17,552 8.1% 12,450 7.4% 

Total 215,728 100.0% 169,176 100.0% 

 
Table 13 shows that there was a slight fall in the percentage of critical care periods in each month 
between April and September, with percentage rises in five of the following six months.  
 
It should be noted that for both Table 12 and Table 13, that there were providers who only made a 
partial submission, i.e. data was not submitted for each month of the year. These incomplete 
submissions could also have an effect on the quarter and monthly totals. Appendix D, in the 
accompanying Excel file, contains a breakdown of the number of HES critical care periods recorded 
by each provider based upon the month of discharge.
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Table 14, below, identifies the number of critical care periods by the day of the week on which the period started and the discharge occurred. This shows that 
a critical care period is almost twice as likely to start on a weekday compared to a day over the weekend. The situation is similar for discharge, although there 
are fewer discharges on a Monday and more on a Saturday when compared to the start day.  
 
Table 14: Critical care periods by start day and day of discharge 

 2010-11 2009-10 

 Start day Discharge day Start day Discharge day 

Day of week 
Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Number of 
critical care 

periods 

Percentage 
of critical 

care periods 

Monday 34,155 15.8% 25,815 12.0% 27,042 16.0% 20,210 11.9% 

Tuesday 37,156 17.2% 33,250 15.4% 29,681 17.5% 26,187 15.5% 

Wednesday 37,488 17.4% 36,373 16.9% 29,226 17.3% 28,749 17.0% 

Thursday 36,839 17.1% 36,865 17.1% 28,587 16.9% 28,711 17.0% 

Friday 32,555 15.1% 36,958 17.1% 25,268 14.9% 28,647 16.9% 

Saturday 19,373 9.0% 26,863 12.5% 15,410 9.1% 21,259 12.6% 

Sunday 18,162 8.4% 19,604 9.1% 13,961 8.3% 15,413 9.1% 

Total 215,728 100.0% 215,728 100.0% 169,175 100.0% 169,176 100.0% 
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Figure 5, below, displays a breakdown of the number of critical care periods starting or ending during 
hour-long time periods, e.g. where the hour of the day shows ‘05’ it refers to the number of critical 
care periods starting or ending during the period 05:00 to 05:59. The analysis excludes all critical care 
periods where no start time is recorded. There were 31,716 (14.7%) critical care periods that had no 
start time. All critical care periods had an end time recorded. 
 
Figure 5: The hour in which critical care periods were recorded as starting/ending 
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Figure 5 shows that there are a large number of critical care periods shown as starting in the first hour 
of the day. Of the 9,763 critical care periods starting in the first hour, 5,536 (56.7%) have a start time 
of 00:00:00, 00:00:01 or 00:01:00. Similarly, 5,298 of the 67,277 (79.8%) critical care periods ending 
in the first hour of the day also have these values. In the last hour of the day 8,435 of the 12,632 
(66.8%) critical care periods that end have a time of either 23:59:00 or 23:59:59. Clearly these times 
are being used as default values, rather than actual times patients entered and left critical care. 
Figure 5 shows a peak in the morning and another in the afternoon. Excluding default times, the start 
time for critical care periods tend to be evenly distributed throughout the working day, however, this is 
not the same for discharge times. It is suggested that these peaks are due to provider practices and 
discharge planning. 
 
The shape of the lines for the start and end hour of critical care periods in Figure 5 is very similar to 
that seen for 2009-10 and 2008-09. The most noticeable changes can be seen in the first hour of the 
day where the percentage of critical care periods starting has continued to fall. In 2008-09 the 
percentage of critical care periods starting in the first hour of the day was 15.2% (13,169) falling to 
6.4% (9,135) in 2009-10. The number ending in the same hour has fallen from 5.5% (5,695) in 2008-
09 to 4.1% (6,931) in 2009-10. 
 
Figure 6, on the following page, shows a breakdown of the start and end time of critical care periods 
by the minute within the hour where the start/end time has been recorded.  
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Figure 6: Chart showing the minute in which critical care periods were recorded as 
starting/ending 
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Figure 6 shows that there are a large number of critical care periods starting and ending within the 
first minute of every hour. The number of critical care periods starting or ending is also higher on 
multiples of five minutes and on the quarter/half hour. This pattern shows that the start and end times 
from critical care period are mostly rounded to the nearest hour, half hour or five minutes.  
 
Demographics 
 
Demographic information for each critical care period has been sourced from the parent inpatient 
record. It includes start age, gender and Index of Multiple Deprivation (IMD). 
 
Figure 7, on the following page, displays a breakdown of the number of critical care periods by age 
and gender. Since the adult Critical Care Minimum Data Set is collected for all patients treated in a 
critical care unit with a classification of ‘adult’, there are a number of records for under 18s. 
 



HOSPITAL EPISODE STATISTICS: Adult Critical Care in HES: England, 2010-11 
 
 

 http://www.hesonline.nhs.uk      Published May 2012                                       Page 25 of 43 

 Copyright © 2012, The Health And Social Care Information Centre. All Rights Reserved. 
 
 

Figure 7: Number of critical care periods by age group and gender 
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Figure 7 shows there are more men than women recorded as receiving critical care during 2010-11, 
124,143 (57.5%) compared to 91,571 (42.4%). There were 14 critical care periods where no gender 
was recorded. The age group 70–74 saw the highest number of critical care period records and was 
followed closely by the 75–79 age group. These two age groups account for a quarter (24.9%) of all 
critical care periods.  
 
It should be highlighted that an individual can be linked to more than one period of critical care. In 
total there were 96,704 (56.8%) individual male patients who were linked to one or more critical care 
periods, and 73,653 (43.2%) individual female patients linked to one or more critical care periods. The 
distribution of age and gender for the number of patients closely mirrors that of critical care periods.  
 
One possible reason for the skew towards a higher number of male patients in Figure 7 is that males 
are more likely to receive critical care for cardiac conditions. Table 13, on the following page, 
identifies the number of critical care periods recorded for each HRG chapter13

 

 while Figure 8 identifies 
the percentage split of each HRG by gender and is ordered by the percentage of male patients. 

 
 
 
 
 

                                                 
13 Obtained from the inpatient episode.  
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Table 15: Number of critical care periods by HRG 3.5 and gender14

 

 

2010-11 2009-10 

HRG 3.5 chapter Male Female Total Male Female Total 

A The nervous system 8,570 6,988 15,558 6,290 4,724 11,014 

B Eyes and periorbita 159 77 236 82 32 114 

C Mouth, head, neck and ears 5,962 3,930 9,892 4,878 3,190 8,068 

D Respiratory system 15,221 12,894 28,115 11,461 9,510 20,971 

E 
Cardiac surgery and primary 
cardiac conditions 32,844 15,021 47,865 25,751 11,293 37,044 

F Digestive system 17,902 15,570 33,472 15,344 13,506 28,850 

G 
Hepato-biliary and 
pancreatic system 5,807 4,557 10,364 4,736 3,588 8,324 

H Musculoskeletal system 6,201 5,388 11,589 4,974 4,484 9,458 

J Skin, breast and burns 2,239 2,177 4,416 1,645 1,765 3,410 

K 
Endocrine and metabolic 
system 1,344 1,650 2,994 995 1,353 2,348 

L 
Urinary tract and male 
reproductive system 8,220 5,530 13,750 6,390 4,090 10,480 

M Female reproductive system 9 1,965 1,974 11 1,864 1,875 

N 
Obstetrics and neonatal 
care 137 2,912 3,049 148 1,698 1,846 

P Diseases of childhood 827 721 1,548 802 727 1,529 

Q Vascular system 9,533 4,456 13,989 7,959 3,416 11,375 

R 
Spinal surgery and primary 
spinal conditions 2,039 1,798 3,837 1,499 1,411 2,910 

S 
Haematology, infectious 
diseases, poisoning and 
non-specific groupings 

5,226 4,854 10,080 3,891 3,687 7,578 

T Mental health 318 160 478 224 99 323 

U Unidentified groups 1,442 828 2,270 902 625 1,527 

Blank Unknown 143 95 238 83 35 118 

Total 124,143 91,571 215,714 98,065 71,097 169,162 

 

                                                 
14 This table excludes the fourteen records that have no gender recorded. 
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Figure 8: Chart showing gender percentage split for each critical care HRG ordered by the 
percentage of males15
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Figure 8 highlights those HRG 3.5 chapters for which men and women are most likely to receive 
critical care. Reference should be made between Table 15 and Figure 8 considering the number of 
critical care periods as well as the percentage split between men and women. The majority of 
chapters do have more periods for males than females. In particular, HRG E – Cardiac surgery and 
Primary cardiac conditions – has the highest number of critical care periods and had a male to female 
split of 68.6% to 31.4% respectively.  
 
In addition to those HRG 3.5 chapters that are more likely to see men treated rather than women, e.g. 
cardiac conditions, there are HRG 3.5 chapters that are likely to be gender specific. These include 
HRG L – Urinary tract and male reproductive system (partially gender specific); HRG M – Female 
reproductive system; and HRG N – Obstetrics and neonatal care. It should be noted that this table 
may contain logically inconsistent data, for example, there are eleven males recorded against HRG M 
– Female reproductive system. It is difficult to say whether the coding of sex or the accompanying 
clinical coding is in error, therefore no attempts to correct this data have been made. 
 
Duration of critical care period and support provided 
 
The critical care stay is calculated as the difference between the start and discharge dates exclusive. 
Therefore, a period starting and ending on the same day is considered to have zero duration, while a 
period starting on one day and ending on the next is considered to have a duration of one day 
whether the actual duration was one or 47 hours. The start and end time fields have not been used to 
calculate the duration of stay as not all critical care records contain a start time, in addition to the use 
of default values. 
 
Figure 9 shows the number of critical care periods by duration of stay in critical care, this shows that 
45.9% (98,930) of critical care periods have durations of zero or one day, with the number of critical 
care periods with increased duration steadily decreasing. 

                                                 
15 This chart excludes the fourteen records that have no gender recorded. 
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Figure 9: Number of critical care periods by duration of critical care stay 
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When the critical care data is collected, the number of support days that the patient receives is 
captured. There were 25,359 (11.8%) critical care periods that had no types of support linked to them. 
It should be noted that all support type fields, with the exception of gastrointestinal support, are 
mandatory fields. Table 16, on the following page, shows the support types and the number of critical 
care periods in which the patient received that type of support, ordered by the total number of support 
days. Please note that a patient may receive more than one type of support during a critical care 
period. This is illustrated by the totals at the bottom of the number of critical care periods by support 
type columns. These totals suggest that, on average, each critical care period received two support 
types16

 
, with an average of just over four days of support for each critical care period.  

 

                                                 
16 Number of critical care periods by support type divided by number of critical care periods (283,146 + 196,801) / 
215,728. 
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Table 16: Table showing the support types and duration of support 

 2010-11 2009-10 

 

Number of critical 
care periods by 

support type 

Number of support 
days by type 

Average number 
of support days 
by critical care 

period 

Number of critical 
care periods by 

support type 

Number of support 
days by type 

Average number 
of support days 
by critical care 

period 

Support type Male Female Male Female Male Female Male Female Male Female Male Female 

Basic cardiovascular 
support 89,425 65,260 362,985 258,417 4.1 4.0 73,503 53,440 306,885 215,573 4.2 4.0 

Advanced respiratory 
support 45,957 29,336 221,752 145,845 4.8 5.0 39,252 24,046 192,358 122,815 4.9 5.1 

Basic respiratory support 22,741 16,041 178,762 119,375 7.9 7.4 17,696 12,197 145,126 94,877 8.2 7.8 

Gastrointestinal support 57,490 41,230 160,763 113,666 2.8 2.8 50,134 35,800 141,783 99,687 2.8 2.8 

Advanced cardiovascular 
support 30,252 17,507 92,448 52,439 3.1 3.0 26,103 14,833 78,554 44,621 3.0 3.0 

Renal support 10,849 6,840 54,052 32,103 5.0 4.7 8,976 5,557 43,933 26,110 4.9 4.7 

Neurological support 9,172 6,741 36,967 24,439 4.0 3.6 8,340 5,889 34,547 22,876 4.1 3.9 

Dermatological support 2,620 1,834 18,129 11,968 6.9 6.5 2,133 1,516 14,541 10,304 6.8 6.8 

Liver support 748 545 2,613 1,841 3.5 3.4 364 245 1,277 897 3.5 3.7 

No support recorded 13,892 11,467 0 0 - - 7,394 5,794 0 0 - - 

Total 283,146 196,801 1,128,471 760,093 4.0 3.9 283,146 196,801 1,128,471 760,093 4.0 3.9 
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The most recorded support type was basic cardiovascular support. This also recorded the highest 
number of support days. In contrast, liver support was the least recorded support type and had the 
lowest number of support days. Although gastrointestinal support was an optional field, it recorded the 
fourth highest number of support days and, when compared against the number of critical care 
periods for which this support was received, had the highest average number of support days for a 
critical care period.  
 
Figure 10, below, shows the number of critical care periods against the number of support activities 
that the patient received. Figure 11 shows the mean duration of stay by the number of support 
activities.  
 
Figure 10: Chart showing the number of critical care periods by the number of support 
activities the patient receives 
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Figure 10 shows that over two-thirds of critical care periods (145,314, 67.48%) received two or fewer 
types of support. As previously mentioned, there were 25,359 (11.8%) critical care periods that had 
no types of support linked to them. It is expected that some form of support would have been received 
during a patient’s critical care stay.  
 
Figure 11 shows that the more support activities a patient received, the longer the average duration of 
the critical care period was. Some caution should be exercised with mean durations of stay for the 
critical care periods with a higher number of support activities, due to the low number of critical care 
periods used to calculate those averages. There were 797 critical care periods where seven support 
activities were records, 175 where eight were recorded and 26 where nine were recorded.  
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Figure 11: Chart showing the mean duration of stay by the number of support activities 
received 
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Most individual support day types are distributed in a similar way to the age and sex split shown in 
Figure 7 for both the total number of support days and the number of critical care periods providing 
that support. However, neurological support days show a different pattern with many more younger 
and middle aged men requiring this support type. Liver support also shows a variation from the age 
and sex split, although this is likely to be due to the lower number of patients receiving this support 
type. 
  
Figure 12 shows the mean duration of the critical care period by age group and gender. It is 
interesting to note that the duration of critical care stay is not strongly correlated with age, as is the 
case of duration of hospital spell where the average duration tends to increase with age for both men 
and women, but remains at approximately four days for the majority of age and gender combinations. 
It is possible that the low mean duration of critical care periods in the 5–9 and 10–14 age groups will 
be due to the patient being transferred to a paediatric critical care unit, but may also be due to small 
numbers. 
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Figure 12: Chart showing the mean duration of stay by age group and gender 
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On the following page, Figure 13 shows the mean duration and count of critical care periods by Index 
of Multiple Deprivation (IMD) group.  
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Figure 13: Mean critical care duration and the number of critical care periods by IMD group   
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The IMD combines a number of indicators, chosen to cover a range of economic, social and housing 
issues, into a single deprivation score for each Lower Super Output Area (LSOA) in England. This 
allows each area to be ranked relative to one another according to their level of deprivation. Figure 13 
shows that, although the mean duration for a critical care stay remains at around four days for all IMD 
groups, the number of critical care periods recorded increases for groups living in more deprived 
areas (IMD group 1 is the least deprived, while IMD group 10 is the most deprived).  
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Access 
 
How to access HES critical care data 
 
Freely available HES data, including this report, is accessible via the HESonline website  
[http://www.hesonline.nhs.uk]. 
 
Chargeable ad hoc tabulations and extracts based on experimental HES critical care data can be 
made available on request, subject to terms and conditions of use. Users requiring such access can 
find further information on the HESonline website about how to make their request, under the section 
‘Accessing the data: Request a tailor-made report’ 
[http://www.hesonline.nhs.uk/Ease/servlet/ContentServer?siteID=1937&categoryID=468].  
 
Data is not currently available through the HES Interrogation System (Business Objects). 
 
It is recommended that any requests for a full extract of critical care data use the same filters that 
were applied to the data for the analysis included within this document. Detailed below are the fields 
and filters applied to the data: 
• Limit the data to adult records only those critical care unit functions that treat adults should be 

selected, e.g. CC_unit_function IN (1, 2, 3, 5, 6, 7, 8, 9, 10, 11, 12, 90, 91) OR CC_unit_function 
= ''  

• Critical care periods not linked to a HES episode should be excluded, e.g. epikey IS NOT NULL 
• Critical care records should end in the period 1 April 2010 to 31 March 2011, e.g. 

CC_discharge_date BETWEEN '2010-04-01' AND '2011-03-31' 
• Records need to be excluded when the critical care start and discharge dates are reversed, e.g. 

CC_discharge_date >= CC_start_date 
 

http://www.hesonline.nhs.uk/�
http://www.hesonline.nhs.uk/Ease/servlet/ContentServer?siteID=1937&categoryID=468�
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Feedback 
 
Specific areas for feedback 
 
The NHS Information Centre welcomes all feedback relating to any aspect of this publication. 
 
In particular, we would welcome feedback on the following issues highlighted within the publication: 
• The underlying reasons behind providers not submitting data to critical care SUS, which is the 

source of HES critical care data. 
• The reasons behind any large differences that exist between the numbers of attendances in HES 

critical care and the KH03a return. 
• The reasons behind the high proportion of null values in critical care specific fields. 
• The method that The NHS Information Centre has applied to identify the best match record to be 

considered in this publication. It is recognised that the rule-based method used will not produce 
an ideal result in all circumstances, given the variety of data. 

• Any other analyses of interest. 
 
How to provide feedback 
 
Feedback can be provided by going to the ‘Contact us’ section of the HESonline website 
[http://www.hesonline.nhs.uk]. 
 
 
Responsible statistician: 
Simon Rhea, HES/SUS Development - Section Head  
Contact via enquiries@ic.nhs.uk or 0845 300 6016 

 

http://www.hesonline.nhs.uk/�
mailto:enquiries@ic.nhs.uk�
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Appendix A – Glossary of terms/acronyms 
 
ACP   Augmented Care Period 
 
CCMDS  Critical Care Minimum Data Set 
 
CDS   Commissioning Data Set 
 
CMP   Case Mix Programme 
 
CMPD   Case Mix programme Database 
 
DH   Department of Health 
 
Episode  The time a patient spends in the continuous care of one consultant using 

hospital site or care home bed(s) of one provider 
 
HDU   High Dependency Unit 
 
HES   Hospital Episode Statistics 
 
HRG   Healthcare Resource Group 
 
HSCIC   The Health and Social Care Information Centre 
 
ICNARC  Intensive Care National Audit and Research Centre 
 
ICU   Intensive Care Unit 
 
IMD   Index of Multiple Deprivation 
 
KH03a The form used to return the number of ICU and HDU beds open and 

available in the DH bi-annual census 
 
LSOA Lower Super Output Area 
 
NHS   National Health Service 
 
ONS   Office for National Statistics 
 
PAS   Patient Administration Service 
 
Spell The total continuous stay of a patient using a hospital bed on premises 

controlled by a health care provider during which medical care is the 
responsibility of one or more consultants, or the patient is receiving care 
under one or more nursing episodes or midwife episodes in a ward 

 
SUS   Secondary Uses Services 
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Appendix B – The best match flag 
 
On examining the data prior to the first publication of Adult Critical Care it became apparent that a single 
critical care period can be represented multiple times since it is allowable to associate the critical care period 
with multiple inpatient episodes. While this will provide useful information about the patient journey from 
admission to eventual discharge it was necessary to eliminate duplication for this analysis. 
 
The first step in doing this is to examine the way in which the critical care periods relate to the inpatient 
episodes. Thirteen possible relationships were determined and these have been arranged into a hierarchy: 
1. Start and end dates match 
2. Critical care period is within episode 
3. End dates match, and critical care period starts after episode starts 
4. Start dates match and critical care period ends before episode ends 
5. End dates match and critical care period starts before episode starts 
6. Critical care period starts before and ends during episode 
7. Starts dates match and critical care period ends after episode ends 
8. Critical care period starts during episode but ends after 
9. Critical care period overarches episode 
10. Critical care period has no end date 
11. Episode has no end date 
12. Critical care period is before episode 
13. Critical care period is after the episode 

 
This hierarchy is somewhat arbitrary, though the premise is that the lower the number, the better the 
relationship between the critical care period and the episode. 
 
The relationships are visually described in Figure B1, on the following page. In the figure, d1, d2,..., dn, 
simply mean date 1, date 2 up to date n. The upper line in the diagram represents the critical care period, the 
lower line the inpatient episode. The first relationship is where the critical care period starts and ends on the 
same dates as the inpatient episode, the second is where the critical care period is wholly within the inpatient 
episode. 
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Figure B1: Relationships between critical care and inpatient episodes 
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An algorithm has been devised to determine the value, from 1 to 13, of the critical care – inpatient 
relationship, as indicated in Figure B1. Because the dataset often includes several records pertaining to 
the same critical care period, one critical care period will often be associated with more than one inpatient 
episode, so each critical care period may have more than one result of this calculation. A method of 
identifying the ‘best’ episode to which to assign the critical care period has been developed. This has the 
effect of flagging the data so that duplicated critical care periods can be excluded when desired.  
 
The method has three stages, the first and most important is the use of the critical care – inpatient 
relationship to determine the best episode to assign the critical care period to. This simply states that the 
minimum ID (from 1-13) per critical care period is the one to be retained.  
 
There can be more than one record when this rule is applied, in this situation the record with the 
maximum number of critical care support activities is selected. However, this too can result in more than 
one record being retained, in this situation the row with the minimum Record ID is selected (Record ID is 
the unique identifier for the row so this selection is entirely arbitrary). It should be noted that these second 
two tie-break stages are applied only where the episode dates are duplicated in the data. If the critical 
care record is associated to multiple episodes with different identifiers and has an equally good match 
with each then each row will be flagged as the best match. 
 
The overall result of the best match flagging show is that significant numbers of records are flagged as 
duplicates. Importantly though, it is seen in Table B1 below that no patient or critical care period is 
excluded.  
 
Table B1: Table showing the number of critical care records ending in 2010-11 

  
Number of 

records 
Number of 

patients 
Number of Critical Care 

Periods 

Annual Refresh Data 236,424 170,370 215,153 

Limited to best matches 215,728 170,370 215,153 
 

The fact that the number of critical care periods is different from the total number of rows demonstrates a 
limitation of this flagging method. Where the critical care period matches more than one distinct episode 
equally well, each row is flagged as best match. This may be due to there being a duplicate episode in 
the inpatient data or due to the episodes which the critical care period was supplied with being equally 
poor matches. There are an additional 439 critical care periods that are duplicated resulting in 575 
additional rows. Examples of the best match flag being applied to data from the annual refresh HES 
extract, covering activity during the period April 2010 to March 2011 are shown in tables B2, B3, B4, B5 
and B6. 



HOSPITAL EPISODE STATISTICS: Adult Critical Care in HES: England, 2010-11 
 

 http://www.hesonline.nhs.uk  Published May 2012                                                                     Page 40 of 43 

 Copyright © 2012, The Health and Social Care Information Centre. All Rights Reserved. 
 

 

 
Table B2: Example 1 - all rows retained as two different critical care periods occur within the episode 

Critical Care / APC 
relationship 

Critical Care / APC relationship 
description Patient ID Critical Care 

Start Date 
Critical Care 

Discharge Date 
Episode 

start date 
Episode end 

date 
Best 

Match 
Flag 

4 Start dates match, CC end 
before episode end 111 17/05/2010 07/07/2010 17/05/2010 14/07/2010 Y 

3 End dates match, CC start after 
episode start 111 07/07/2010 14/07/2010 17/05/2010 14/07/2010 Y 

 
Table B3: Example 2 - the critical care period is present 3 times on 3 different episodes, one is selected 

Critical Care / APC 
relationship 

Critical Care / APC relationship 
description Patient ID Critical Care 

Start Date 
Critical Care 

Discharge Date 
Episode 

start date 
Episode end 

date 

Best 
Match 
Flag 

1 Start and end match 222 01/04/2010 01/04/2010 01/04/2010 01/04/2010 Y 

3 End dates match, CC start after 
episode start 222 01/04/2010 01/04/2010 31/03/2010 01/04/2010 N 

4 Start dates match, CC end 
before episode end 222 01/04/2010 01/04/2010 01/04/2010 06/04/2010 N 

 
Table B4: Example 3 - 2 critical care periods, one of which is associated to 2 episodes  

Critical Care / APC 
relationship 

Critical Care / APC relationship 
description Patient ID Critical Care 

Start Date 
Critical Care 

Discharge Date 
Episode 

start date 
Episode end 

date 

Best 
Match 
Flag 

4 Start dates match, CC end 
before episode end 333 23/05/2010 26/05/2010 23/05/2010 29/05/2010 Y 

8 CC starts during episode, ends 
after 333 23/05/2010 26/05/2010 22/05/2010 23/05/2010 N 

2 CC within episode 333 26/05/2010 27/05/2010 23/05/2010 29/05/2010 Y 
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Table B5: Example 4 - 3 critical care periods on 3 episodes 

Critical Care / 
APC 
relationship 

Critical Care / APC 
relationship description 

Patient 
ID 

Critical Care 
Start Date 

Critical Care 
Discharge 

Date 

Episode 
start date 

Episode 
end date 

Best 
Match 
Flag 

3 End dates match, CC start 
after episode start 444 10/06/2010 11/06/2010 09/06/2010 11/06/2010 Y 

  12 CC before Episode 444 10/06/2010 11/06/2010 13/06/2010 16/06/2010 N 

3 End dates match, CC start 
after episode start 444 12/06/2010 13/06/2010 11/06/2010 13/06/2010 Y 

6 CC starts before, ends during 
episode 444 12/06/2010 13/06/2010 13/06/2010 16/06/2010 N 

4 Start dates match, CC end 
before episode end 444 13/06/2010 13/06/2010 13/06/2010 16/06/2010 N 

3 End dates match, CC start 
after episode start 444 13/06/2010 13/06/2010 11/06/2010 13/06/2010 Y 

 
The example (on the final two rows) shows the impact of the hierarchy on a critical care period of a single day which is associated to two episodes, one of 
which ends on the same day, the other begins on this day. It could be valid to assign the period to either episode but because ‘End dates match, CC start 
after episode start’ has been ordered above ‘Start dates match, CC end before episode end’ in the hierarchy the one shown is selected. 
 

Table B6: Example 5 - one critical care period associated to 4 different episodes. 

Critical Care / 
APC 
relationship 

Critical Care / APC 
relationship description Patient ID Critical Care 

Start Date 
Critical Care 

Discharge Date 
Episode 

start date 
Episode 
end date 

Best 
Match 
Flag 

12 CC before Episode 555 26/07/2010 31/07/2010 15/01/2011 15/01/2011 Y 

12 CC before Episode 555 26/07/2010 31/07/2010 17/01/2011 24/01/2011 Y 

   12 CC before Episode 555 26/07/2010 31/07/2010 17/01/2011 17/01/2011 Y 

12 CC before Episode 555 26/07/2010 31/07/2010 24/01/2011 24/01/2011 Y 
 

Table B6 shows a limitation of the algorithm when presented with data which does not allow a single best match record to be selected. Here, the critical 
care period is associated with four different episodes, but in each case the critical care period is before the episode. The algorithm sets the relationship 
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flag and cannot state which of these poor matches is best, it does not distinguish between them and sets all to best match. Had there been an episode 
with dates which intersected with the critical care period then these records would not be set to best match. 
 
Table B7, below, identifies the number of records for each critical care inpatient relationship type and the number that were identified as best match or not 
best match. There are two points of interest in this table. There were 299 records identified as having a relationship of 1 that were not identified as best 
match. This will be due to either the second or third part of the algorithm that looks at the number of support activities and then the record ID. In addition, 
relationship 10 saw no records identified. This is due to the fact that relationship 10 links together critical care periods that have no end date to inpatient 
episodes. All records included for analysis have a critical care end date between 01/04/2010 and 31/03/2011. 
 
Table B7: Table showing the number of critical care records for each relationship type and if they were identified as best match 
 Relationship Best Match Not Best Match Total 
1 Start and end dates match 48,486 299 48,785 

2 Critical care period is within episode 85,237 351 85,588 

3 End dates match, and critical care period starts after episode starts 19,116 252 19,368 

4 Start dates match and critical care period ends before episode ends 50,781 893 51,674 

5 End dates match and critical care period starts before episode starts 2,282 446 2,728 

6 Critical care period starts before and ends during episode 3,409 5,421 8,830 

7 Starts dates match and critical care period ends after episode ends 1,924 3,075 4,999 

8 Critical care period starts during episode but ends after 72 1,479 1,551 

9 Critical care period overarches episode 2,461 3,914 6,375 

10 Critical care period has no end date 0 0 0 

11 Episode has no end date 93 105 198 

12 Critical care period is before episode 360 3,740 4,100 

13 Critical care period is after the episode 1,507 721 2,228 

Total 215,728 20,696 236,424 
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The hierarchy calculation and assignment process is performed automatically as part of HES processing and 
a flag appended stating whether or not the record is the best match for the critical care period. Extract users 
can decide whether or not they wish to consider all records in the data set or to limit their view of the data in 
the same way as this analysis.  
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