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Comments 
 
The Stroke Equity Audit was informed by work undertaken mainly by NHS Hull formerly 
known as Hull Teaching Primary Care Trust (PCT).  The report includes information on 
risk factors, prevalence, hospital activity and mortality for stroke for East Riding of 
Yorkshire PCT, but may not be complete in terms of existing and future plans for 
services provision for this PCT.  Furthermore, whilst the equity audit will be relevant to 
East Riding of Yorkshire PCT, not all the recommendations will be appropriate, and it is 
not clear the extent changes in commissioning will influence service provision 
throughout Hull and East Riding of Yorkshire. 
 
Due to the current reorganisation of health and public health both in the NHS and in 
local councils, local priorities may change, and it is not possible to examine how these 
reorganisations will affect healthcare and inequalities in relation to stroke. 
 

Copies of this report are available on www.hullpublichealth.org  

http://www.hullpublichealth.org/
http://www.jsnaonline.org/
http://www.hullpublichealth.org/


DRAFT Stroke Equity Audit , July 2011. 

Further reports and information about health in Hull are available on www.hullpublichealth.org and www.jsnaonline.org  3 

DRAFT HULL & EAST RIDING STROKE EQUITY AUDIT 
 

Summary ï to be completed in final version of report 
 
Health equity was defined as (i) equity in health ï the absence of systematic disparities 
in health with all groups entitled to the highest attainable standard of health; and (ii) 
equity of access or opportunity ï equal access to services for equal need. 
 
The health equity audit examined prevalence, hospital admissions, mortality, risk factors 
and quality of care in relation to age, gender, deprivation and any other groups for stroke 
and transient ischaemic attack where inequity could exist where data was available to 
examine any differences locally. 
 
Programmes currently underway nationally or locally which could reduce inequalities in 
relation to stroke care were highlighted, with recommendations provided for Hull and 
East Riding of Yorkshire.  However, to the current reorganisation of health and public 
health both in the NHS and in local councils, local priorities may change, and it is not 
possible to examine how these reorganisations will affect healthcare and inequalities in 
relation to stroke. 
 
The main findings were noted: 
 

 This document is only a draft and this section will be completed in the final report. 
 
It is recommended that: 
 

1. This document is only a draft and this section will be completed in the final report. 
 
An equity audit is a continuous cycle of assessing potential inequalities present, 
implementing programmes which change factors to reduce the inequalities found, 
auditing and assessing these programmes, and re-assessing inequalities and 
considering further programmes.  Therefore, it would be advantageous to undertake an 
updated health equity audit for stroke in a few yearsô time to assess what changes have 
occurred, if inequalities observed during 2010 have reduced, the extent of inequalities in 
the updated equity audit and what needs to be done to reduce inequalities further. 
 
 

http://www.hullpublichealth.org/
http://www.jsnaonline.org/
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1. Abbreviations 
 
AF ............ Atrial Fibrillation 
APHO ....... Association of Public Health 

Observatories  
ASH .......... Action on Smoking and Health 
BME Black and Minority Ethnic 
BMI Body Mass Index 
CG Clinical Guideline 
CHAD2 Congestive heart failure, history 

of Hypertension, Aged over 75 
years, Diabetes and prior stroke 
(2 points): score of co-morbidity 

CHD Coronary Heart Disease 
CI Confidence Interval 
CO Carbon Monoxide 
CQUIN ..... Commissioning for Quality and 

Innovation 
CVD Coronary Vascular Disease 
DNA Did Not Attend 
EH Eastern Hull (Primary Care 

Trust) ï pre 1/10/2006 
ERoY East Riding of Yorkshire (Local 

Authority and PCT) 
EY East Yorkshire (Primary Care 

Trust) ï pre 1/10/2006 
GHSéé...General Household Survey 
GHWW ..... Goole, Howdenshire & West 

Wolds (Locality and PBC group 
in ERoY) 

GMS General Medical Services 
GP General Practitioner 
HES Hospital Episode Statistics 
HIA Health Impact Assessment 
HNA Health Needs Assessment 
ICD International Classification of 

Diseases 
IHD Ischaemic Heart Disease 
IMD Index of Multiple Deprivation 
ISIP Integrated Service Improvement 

Programme 
JSNA ........ Joint Strategic Needs 

Assessment 
KuH Kingston-upon-Hull (Local 

Authority) 

LA Local Authority 
LES Local Enhanced Service 
LSP Local Strategic Partnership 
NHS National Health Service 
NICE National Institute for Health and 

Clinical Excellence 
NRT Nicotine Replacement Therapy 
NSF National Service Framework 
ONS Office for National Statistics 

(formerly OPCS) 
OPCS Office of Population Censuses 

and Surveys (now ONS) 
PBC ......... Practice Based Commissioning 
PBMA Programme Budgeting and 

Marginal Analysis 
PCT Primary Care Trust 
PHO Public Health Observatory 
PMS Personal Medical Services 
PSA Public Service Agreements 
QMAS Quality Management and 

Analysis System 
QOF Quality and Outcomes 

Framework 
RCP Royal College of Physicians 
SAF .......... Stroke Assurance Framework 
SHA Strategic Health Authority 
SIP ........... Stroke Improvement Programme 
SMR ......... Standardised Mortality Ratio 
SOA ......... Super Output Area 
TAG ......... Technology Appraisal Guidance 
TIA ........... Transient Ischaemic Attack 
WCC ........ World Class Commissoning 
WH ........... West Hull (Primary Care Trust) ï 

pre 1/10/2006 
WHO ........ World Health Organisation 
Y&H PHO . Yorkshire and Humber Public 

Health Observatory 
Y&H SHA . Yorkshire and the Humber SHA 
YW&C Yorkshire Wolds and Coast 

(Primary Care Trust) ï pre 
1/10/2006
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2. Context 
 
 
2.1. Policy Context 
 
Current policy on stroke arises from its incidence and prevalence. Stroke is the third 
biggest cause of death in the UK and the largest single cause of severe disability. Each 
year more than 110,000 people in England have a stroke and around a third of these 
die.  Stroke is the largest single cause of adult disability, with around 300,000 people in 
England living with moderate to severe disabilities as a result of a stroke.  
 
Thus, in the last decade the critical importance of reducing the incidence of strokes and 
improving outcomes for stroke survivors has risen up the political and NHS agenda both 
locally, regionally and nationally.  
 
Back in March 2001, the Department of Health published the National Service 
Framework (NSF) for Older People (Department of Health 2001) which set new national 
standards and service models of care across health and social services for all older 
people.  Specifically it addressed conditions which are particularly significant for older 
people ï including falls, stroke and mental health. 

Standard 5 of the NSF aimed to ñreduce the incidence of stroke in the population and 
ensure that those who have had a stroke have prompt access to integrated stroke care 
servicesò. 

The NHS and partner agencies were expected to take action to prevent strokes and for 
stroke victims the NHS should provide access to diagnostic services, treatment by a 
specialist stroke service, and access to a multidisciplinary programme of secondary 
prevention and rehabilitation. 

The Department of Health report ñReducing Brain Damage: Faster Access to Better 
Stroke Careò (Department of Health 2005) was the first policy document to classify 
stroke as a medical emergency, similar to a heart attack, and described it as one of the 
top three causes of death in England, and the leading cause of adult disability.  The 
report said that strokes and their consequences cost the economy about £7 billion a 
year with a direct cost to the NHS of about £2.8 billion - more than the cost of treating 
coronary heart disease.  Because many strokes, like other vascular diseases such as 
heart disease, are often preventable and the financial costs so high, with treatment and 
services that varied dramatically across the country, the Department of Health accepted 
that it needed to raise public and professional awareness of the seriousness of stroke 
and to improve access to high quality treatments and rehabilitation for all stroke patients. 
 
The response was the Department of Health National Stroke Strategy in 2007 
(Department of Health 2007) which set out a framework of 20 quality markers for raising 
the quality of stroke prevention, treatment, care and support over the decade following 

http://www.hullpublichealth.org/
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publication.  The key features of the strategy were summarised in a ten-point plan for 
action, covering:  
 

1. Awareness of stroke symptoms 
2. Preventing stroke by tackling risk factors  
3. Patient and Carer Involvement   
4. Quick response to TIAs  
5. Stroke as a medical emergency  
6. Stroke unit quality  
7. Rehabilitation and community support  
8. Participation in community activities after stroke  
9. Skilled Workforce  
10. Service improvement across all aspects of the care pathway  

 
Specific evidence based guidelines for stroke management and clinical care soon 
followed.  The Royal College of Physicians (RCP) National Clinical Guideline for Stroke 
published in July 2008 (Intercollegiate Stroke Working Party 2008) is the third edition of 
this guideline and incorporates National Institute for Health and Clinical Excellence 
(NICE) Clinical Guideline 68 relating to the ñDiagnosis and initial management of acute 
stroke and transient ischaemic attackò (National Institute for Health and Clinical 
Excellence 2008).  Both the RCP and NICE guidelines reference and relate to the 
Department of Health National Stroke Strategy (2007). 
 
The RCP guideline is aimed at improving the quality of care delivered to everyone who 
has a stroke in the UK regardless of age, gender, type of stroke, location or any other 
feature.  It also covers recovery and rehabilitation, secondary prevention, and long term 
care, and has sections on commissioning and resources.  The guideline includes over 
300 specific recommendations covering almost every aspect of stroke management and 
identifies 21 key recommendations which, if followed, will greatly enhance stroke care in 
the UK. 
 
The NICE Clinical Guideline 68 (National Institute for Health and Clinical Excellence 
2008) covers how healthcare professionals should recognise the symptoms of a stroke 
or transient ischaemic attack (TIA) and make a diagnosis quickly; when people should 
have a brain scan; specialist care for people in the first two weeks after a stroke and 
drug treatments and surgery for people who have had a stroke.  NICE are also 
developing a ñClinical Guideline on Stroke Rehabilitationò due for publication in April 
2012 (National Institute for Health and Clinical Excellence 2012).  
 
NICE have also published two commissioning guides to provide support for the local 
implementation of NICE clinical guidelines through the commissioning of stroke and TIA 
services (National Institute for Health and Clinical Excellence 2008; National Institute for 
Health and Clinical Excellence 2008).  In addition NICE has issued Technology 
Appraisal Guidance (TAGs) on Alteplase for early thrombolysis after acute ischaemic 
stroke (TAG122) (National Institute for Health and Clinical Excellence 2007) and 
clopidogrel and dipyridamole for the prevention of atherosclerotic events in vascular 
disease (TAG 90) (National Institute for Health and Clinical Excellence 2005). 

http://www.hullpublichealth.org/
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The Stroke Improvement Programme (SIP) was set up by the NHS in 2008 (NHS 2008) 
to provide national support for local improvement of stroke and TIA services by 
supporting the development of Stroke Care Networks and the implementation of the 
National Stroke Strategy. 
 
In February 2010, the Department of Health committed the NHS to an Accelerated 
Programme of Improvement in Stroke Services for 2010/11 (NHS 2008), the last year of 
central funding for supporting the delivery of the National Stroke Strategy. The 
accelerated programme aims, within 12 months, to show significant improvement in the 
following measures illustrated in Table 1. 
 
Table 1: Targets for significant improvement in stroke 
 

Metric Target by 
Apr 2011 

Proportion of patients presenting with stroke with atrial fibrillation anti-
coagulated on discharge  

60%  

Proportion of patients admitted directly to an acute stroke unit within 4 
hours of  hospital arrival 

 90%  

Proportion of patients spending 90% of their stay on a stroke ward  80%  

Proportion of stroke patients scanned within one hour of hospital arrival 50% 

Proportion of stroke patients scanned within 24 hours of hospital arrival 100% 

Proportion of high risk TIA patients investigated and treated within 24 
hours of first contact with a health professional  

60% 

Proportion of patients who have received psychological support for mood, 
behaviour or cognitive disturbance by six months after stroke. 

40% 

Proportion of patients and carers with joint care plans on discharge from 
hospital 

85% 

Proportion of stroke patients that are reviewed six months after leaving 
hospital   

95% 

Presence of a stroke skilled Early Supported Discharge team  

Proportion of patients supported by a stroke skilled Early Supported 
Discharge team  

40% 

 
 
2.2. Cost of Stroke 
 
2.2.1. Impact on the NHS and Wider Economy 
 
The cost of healthcare and non-health costs have been collated by the British Heart 
Foundation (British Heart Foundation Statistics Website 2009).  They estimate that that 
direct cost of stroke to the health and social care sector was estimated to be £2.5 billion 
in 2006/07, 80% of which was for inpatient and residential care.  The cost of TIA to the 
health and social care system was £370 million, with residential care accounting for 
£110 million. 

http://www.hullpublichealth.org/
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Production losses from death and ill health in working age adults from stroke and from 
people working as informal carers, contribute greatly to the total financial burden. In 
2006-07 production losses from stroke mortality and morbidity cost £970 million. 
 
The total costs of stroke to the UK in 2006/07 were £4.5 billion and the total costs for 
TIA were £440 million. 
 
2.2.2. Programme Budgeting for Hull 
 
All PCTs have submitted a programme budget return since 2003/2004 which assesses 
investment in health programmes rather than services.  Each main disease area is 
assigned a budget code.  Stroke expenditure is a sub-programme budget within the 
overall Circulation Problems programme budget.   The Yorkshire and Humber Public 
Health Observatory has produced a factsheet for each PCT based on its spend and 
outcomes (where outcomes for that health programme is defined).  The factsheets 
examine spend and outcomes in relation to England and the PCTôs Office for National 
Statistics (ONS) Comparator óClusterô (Industrial Hinterlands for Hull).  The resulting 
quadrant chart categorises each programme into four quadrants in terms of expenditure 
and outcome relative to a comparator area.  Each dot within the quadrant chart 
represents a programme budget category.  The three largest spending programmes 
nationally (mental health, circulatory diseases and cancer) are represented by larger 
dots.  A programme outside the solid ±1.96 z-scores box indicates that the data is 
statistically significantly different from the comparator average. Approximately 5% of 
outcomes and expenditures will be outside this box.  If the programme lies to the left or 
right of the box, the programme is significantly different on spend and if it lies outside the 
top or bottom of the box the programme is significantly different on outcome.  
Programmes outside the box at the corners are significantly different from the England 
average for both spend and outcome.  Programmes outside the dotted ±1 z-score box, 
may warrant further exploration.  Approximately 30% of outcomes and expenditure will 
be outside this box. 
 
Figure 1 indicates average spend in Hull on all circulation programmes compared to 
England. Programme spend per head for 2009/2010 was £138 for Hull, compared to the 
England average £138. Spend is within one standard deviation of the England average, 
indicating no significant difference.  The outcome is worse for Hull compared to England 
in terms of stroke mortality.  For 2006-2008 mortality from stroke in Hull was 21 per 
100,000 (under 75 years) compared to the England average 14 per 100,000 (under 75 
years). Outcome is outside one standard deviation of the England average, which may 
require further investigation. 
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Figure 1: Programme budging; spend and outcomes for Hull relative to England, 
2009/2010 
 

 
 
  No outcome indicators readily available 
 Outcome indicators available 
  

Programme Area Abbreviations 

Infectious Diseases Inf Hearing Hear Disorders of Blood Blood 

Cancers & Tumours Canc Circulation Circ Maternity  Mat 

Respiratory System Resp Mental Health MH Neonates Neo 

Endocrine, Nutritional & Metabolic End Dental Dent Neurological  Neuro 

Genito Urinary System GU GI System Gastro Healthy Individuals  Hlth 

Learning Disabilities LD Musculoskeletal Musc Social Care Needs Soc 

Adverse effects & poisoning Pois Trauma & Injuries Trauma     

 
The ONS cluster quadrant categorises each programme into four quadrants in terms of 
expenditure and outcome relative to the ONS cluster group Industrial Hinterlands. 
Rather than producing z-scores previously used in the national comparison quadrant, 
the spend and health outcomes are ranked, with 1 denoting the highest spend or the 
best health outcome. Clusters are used to group PCTs together according to key 
characteristics common to the population in that grouping. Hull has been grouped in the 
Industrial Hinterlands cluster, however it is most unlike all the other PCTs within this 
cluster.  
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Figure 2 indicates circulation programmes in Hull rank 9th lowest for spend out of the 16 
PCTs in the Industrial Hinterlands cluster. Hullôs spend per head for 2009/2010 was 
£138 compared to the cluster average £141.  
 
For stroke, Hull is ranked 14th lowest out of the 16 PCTs in the Industrial Hinterlands 
cluster. For 2006-2008 mortality from stroke in Hull was 21 per 100,000 (under 75 years) 
compared to the cluster average 17 per 100,000 (under 75 years). The indicator has not 
been updated from the previous tool, using 2006-2008 data. 
 
Figure 2: Programme budging; spend and outcomes for Hull relative to other Industrial 
Hinterlands PCTs, 2009/2010 
 

 
 
  No outcome indicators readily available 
 Outcome indicators available 
 
Programme Area Abbreviations 

Infectious Diseases Inf Hearing Hear Disorders of Blood Blood 

Cancers & Tumours Canc Circulation Circ Maternity  Mat 

Respiratory System Resp Mental Health MH Neonates Neo 

Endocrine, Nutritional & Metabolic End Dental Dent Neurological  Neuro 

Genito Urinary System GU GI System Gastro Healthy Individuals  Hlth 

Learning Disabilities LD Musculoskeletal Musc Social Care Needs Soc 

Adverse effects & poisoning Pois Trauma & Injuries Trauma     
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2.3. Performance Monitoring 
 
Data is collected from a range of audits from national, regional and local organisation 
and service levels to measure and improve the performance of stroke prevention 
measures, stroke care services and rehabilitation pathways.  Key performance 
measures (referred to later in more detail in this Equity Audit) are outlined below: 
 
2.3.1. National Sentinel Audit of Stroke 
 
The National Sentinel Audit of Stroke has taken place on a two-year cycle since 1998.  
A sentinel audit is national audit at a specific point in time to identify levels of practice 
and service provision across the country.  The national sentinel audit for stroke is an 
audit tool used by the Intercollegiate Stroke Working Party to examine quality and gauge 
improvements in stroke care. Results for organisation of care are published separately 
from clinical process standards.  
 
National audit can help improve the quality of care by involving NHS trusts across the 
country, enabling them to compare their results to the national data and by measuring 
the extent to which the recommendations made in the previous national audit have been 
implemented.  
 
During the 10 years of the audit there have been dramatic improvements in the services 
provided to stroke patients in England, Wales and Northern Ireland.  In 1998 only 64% 
of hospitals had a physician with specified responsibility for stroke, 50% had any sort of 
stroke team and 18% of patients spent more than 50% of their stay on a stroke unit.  In 
2009, 100% of hospitals had a stroke physician and 83% of patients spent the majority 
of their time on a stroke unit.  (It should be noted that the data are collected by the 
clinicians or audit staff from their own trusts and there is no formal external validation.) 
 
2.3.2. Vital Signs Monitoring Return 
 
'Vital Signs' are a collection of performance indicators that are used by the Department 
of Health to measure how the NHS is performing locally.  Those indicators that relate to 
stroke under each tier are as follows: 
 

Tier 1. National requirements ï that PCTs must do (indicators include percent of 
patients who spend at least 90% of their time on a stroke unit and percentage of 
higher risk TIA cases who are treated within 24 hours.) 

Tier 2. National priorities to be delivered at local level - targets for these are agreed 
locally and approved regionally (e.g. to address all-age cause mortality rate per 
100,000 population and under 75 cardiovascular mortality rate). 

Tier 3. Local actions ï that PCT choose to do based on specific local targets 
(identified in the local health strategy). 
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2.3.3. Quality and Outcomes Framework Indicators 
 
As part of the contract for GPs which commenced on the 1st April 2004, General 
Practices obtain points for achievements against a range of indicators.  The system is 
known as the Quality and Outcomes Framework (QOF) and is used for calculating 
financial payment.  One of the achievements is to have registers of patients with specific 
diseases which include producing a register of people with stroke or transient ischaemic 
attack (TIA).  As part of QOF, practices receive payments for achieving a high enough 
percentage of patients on the clinical registers who fulfil certain criteria in terms of 
ongoing care.  Practices can exclude specific patients from these management registers 
if there is a contra-indication for that particular measure.  The on-going management 
registers for stroke include the indicators given in Table 2 (the 2009/10 indicators for 
stroke remain unchanged from 2008/09). 
 
Table 2: QOF on-going care indicators for stroke 
 

Indicator (2009/10) Points Payment 
stage (%) 

STROKE 1  The practice can produce a register of patients 
with stroke or TIA. 

  

STROKE 13  The percentage of new patients with a stroke or 
TIA who have been referred for further 
investigation. 

2 40-80 

STROKE 5  The percentage of patients with TIA or stroke 
who have a record of blood pressure in the 
notes in the preceding 15 months. 

2 40-90 

STROKE 6  The percentage of patients with a history of TIA 
or stroke in whom the last blood pressure 
reading (measured in the previous 15 months) is 
150/90mmHg or less. 

5 40-70 

STROKE 7  The percentage of patients with TIA or stroke 
who have a record of total cholesterol in the last 
15 months. 

2 40-90 

STROKE 8  The percentage of patients with TIA or stroke 
whose last measured total cholesterol 
(measured in the previous 15 months) is 
5mmol/l or less. 

5 40-60 

STROKE 12  The percentage of patients with a stroke shown 
to be non-haemorrhagic, or a history of TIA, who 
have a record that an anti-platelet agent (aspirin, 
clopidogrel, dipyridamole or a combination), or 
an anti-coagulant is being taken (unless a 
contraindication or side-effects are recorded). 

4 40-90 

STROKE 10  The percentage of patients with TIA or stroke 
who have had influenza immunisation in the 
preceding 1st September to 31st March. 

2 40-85 
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Introduction of the national QOF has resulted in a moderate improvement in patient care 
outcomes and Local Enhanced Services (LES) already provide scope for local 
development within the GMS contract to tackle local priorities and reduce health 
inequalities.  Despite this, there are some key limitations to both national QOF and LES 
(QoF Plus ï Information for Healthcare Professionals). 
 

 Nationally set targets donôt always reflect the local needs of patients; 

 There is insufficient focus on primary prevention (although the QOF 2010 
indicators have added 13 new CVD primary prevention targets); 

 There is insufficient motivation to close the inequality gap, i.e. relatively low 
upper payment thresholds mean that, once a threshold has been achieved, 
there remains some patients for which there is no further incentive to provide 
care; 

 Getting LES to work well can be challenging. 
 
 
2.3.4. NICE Quality Standard 
 
As a result of the NHS Next Stage Review report published in June 2008 (Yorkshire and 
the Humber NHS 2008), NICE has been tasked with developing independent standards 
for high quality care, derived from the best available evidence, to provide a set of 
specific concise quality statements and associated measures. 
 
NICE quality standards are intended to provide a clear description of what a high quality 
service would look like, enabling organisations to aspire and progress to improve quality 
and achieve excellence.  They are intended to support benchmarking of current 
performance against evidence based measures of best practice and to identify priorities 
for improvement. 
 
Local commissioners might choose to use the Stroke Quality Standard as part of their 
service level agreement in contracts or Commissioning for Quality and Innovation 
(CQUIN) agreements, and clinicians and other professionals could use it to inform self-
audit. NICE Quality Standards will be a vital reference point for NHS Quality Accounts 
and World Class Commissioning (WCC). 
 
The Key Priorities for Implementation and other recommendations from the RCP 
guideline were developed by the NICE Topic Expert Group into 20 draft statements in 
the Stroke Quality Standard consulted on early in 2010, before the final version was 
published in June 2010 (see Table 3).  The full Quality Standard document 
(http://www.nice.org.uk/media/7EC/67/StrokeQualityStandard.pdf) provides detail on 
each statement and how each may be measured.  
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Table 3: The Stroke Quality Standard 
 

Number  Statement Description Phase of care 

1  People seen by ambulance staff outside hospital, who have 
sudden onset of neurological symptoms, are screened using 
a validated tool to diagnose stroke or transient ischaemic 
attack (TIA). Those people with persisting neurological 
symptoms who screen positive using a validated tool, in 
whom hypoglycaemia has been excluded, and who have a 
possible diagnosis of stroke, are transferred to a specialist 
acute stroke unit within 1 hour. 

Recognition 
and 
assessment 

2  Patients with acute stroke receive brain imaging within 1 
hour of arrival at the hospital if they meet any of the 
indications for immediate imaging. 

3  Patients with suspected stroke are admitted directly to a 
specialist acute stroke unit and assessed for thrombolysis, 
receiving it if clinically indicated. 

Acute care 
4  Patients with acute stroke have their swallowing screened 

by a specially trained healthcare professional within 4 hours 
of admission to hospital, before being given any oral food, 
fluid or medication, and they have an ongoing management 
plan for the provision of adequate nutrition. 

5  Patients with stroke are assessed and managed by stroke 
nursing staff and at least one member of the specialist 
rehabilitation team within 24 hours of admission to hospital, 
and by all relevant members of the specialist rehabilitation 
team within 72 hours, with documented multidisciplinary 
goals agreed within 5 days. 

 

6  Patients who need ongoing inpatient rehabilitation after 
completion of their acute diagnosis and treatment are 
treated in a specialist stroke rehabilitation unit. 

7  Patients with stroke are offered a minimum of 45 minutes of 
each active therapy that is required, for a minimum of 5 
days a week, at a level that enables the patient to meet their 
rehabilitation goals for as long as they are continuing to 
benefit from the therapy and are able to tolerate it. 

Recovery and 
Rehabilitation 

8  Patients with stroke who have continued loss of bladder 
control 2 weeks after diagnosis are reassessed to identify 
the cause of incontinence, and have an ongoing treatment 
plan involving both patients and carers. 

9  All patients after stroke are screened within 6 weeks of 
diagnosis, using a validated tool, to identify mood 
disturbance and cognitive impairment. 
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10  All patients discharged from hospital who have residual 
stroke-related problems are followed-up within 72 hours by 
specialist stroke rehabilitation services for assessment and 
ongoing management. 

 

11  Carers of patients with stroke have: a named contact for 
stroke information; written information about patient's 
diagnosis and management plan; and sufficient practical 
training to enable them to provide care. 

Long term 
management 

 
The Quality Standard does not cover the important area of secondary prevention of 
stroke in primary care, because that is already addressed by the QOF. 
  
2.4. Regional and Local Work 
 
 
2.4.1. Yorkshire and Humber Strategic Health Authority Stroke Assurance 

Framework 
 
One of the outcomes of the NHS Next Stage Review in Yorkshire and the Humber 
(Yorkshire and the Humber NHS 2008) identified by clinicians working on the acute care 
pathway was the need for new models of stroke care to save lives, reduce disability and 
reduce regional variations. The Vital Signs indicators and Healthy Ambitions indicators 
will be used to track improvement in stroke services across the region. 
 
To support the regional work, the Strategic Health Authority (SHA) developed a set of 
agreed core and developmental standards in a stroke assurance framework (SAF).  The 
Hull and East Riding SAF Implementation Plan (not including prevention and longer term 
rehabilitation) sets out a comprehensive action plan to achieve the agreed targets for 
2011 and 2012 from a 2009/10 baseline. 
 
 
2.4.2. NHS Hull 
 
The NHS Hull World Class Commissioning Strategies 2008-13 and 2010-14 identify 
stroke as one of the 8 key priorities for health improvement.  The stated goal is that 
ñover the next 5 years Hull PCT will reduce the mortality and morbidity associated with 
stroke at a rate which reduces the gap between Hull and the rest of England. This will be 
achieved through a fully integrated prevention and care strategy.ò 
 
The goal will be delivered via two substantial initiatives: 
 
(i) To improve prevention and detection, through 

 Identification of óat riskô groups through NHS Health Checks 

 Increased identification and optimal management of Atrial Fibrillation 

 Improvement in TIA services  

 Treatment of stroke / TIA as a medical emergency. 
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In addition to measures of impact the following performance measures will be used to 
monitor progress on this: 
 

 Prevalence of AF on registers 
 Numbers on appropriate treatment (anti-coagulation) 
 Greater proportion of people who have had a TIA or minor stroke who have 

received a specialist assessment and brain scan within 24/48 hours or seven 
days, according to risk  

 Greater proportion of people who have had a TIA or minor stroke who have 
received treatment within 24/48 hours 

 Protocol in place between ambulance service and receiving hospitals for a rapid 
response for stroke patients   

 Greater proportion of patients receiving thrombolysis  
 Greater proportion of patients scanned within one hour  

 
(ii) To ensure that all patients have rapid access to best practice treatment and care, 
through:  
 

 - Development of Acute Stroke Services  
 - Early Supported Discharge & Community Rehabilitation Services  

 
In addition to measures of impact the following performance measures will be used to 
monitor progress on this: 
 

 Proportion of patients admitted to an acute stroke unit on day of admission  
 Proportion of people who spend at least 90% of their time on a stroke unit 
 Proportion of patients receiving thrombolysis  
 Stroke deaths within 30 days ï Deaths in hospital and after discharge between 0 

and 29 days (inclusive) of an emergency admission to hospital with a stroke. 
Indirectly age and sex standardised rates per 100,000 persons 

 Percentage of stroke admissions given a brain scan within 24 hours 
 Percentage of stroke admissions given a physiotherapist assessment within 72 

hours 
 Reduced waiting times for provision of community therapy  
 Reduced bed days on both hospital based stroke unit and community 

rehabilitation units. 
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2.4.3. NHS East Riding of Yorkshire 
 
Similarly to Hull, the East Riding of Yorkshire (ERoY) PCT Health Strategy 2009-13 
includes stroke as one of its health priorities, since the ERoY Joint Strategic Needs 
Assessment (JSNA) highlighted the need to improve stroke care services. 
 
Current work includes: 
 

 Public education on the signs and symptoms of stroke and TIA; 

 Public education to encourage individuals to make healthy choices to help 
reduce the likelihood of experiencing a stroke; 

 Ascertaining the optimal model of service delivery for hyper-acute facilities and 
the provision of thrombolysis where clinically appropriate; 

 Working to ensure sufficient capacity to deliver diagnostics within 24/48 hours as 
clinically required; 

 Increased development and usage of rehabilitation services spanning both 
health and social care;  

 Working to establish sufficient numbers of appropriate professionals to support 
stroke services. 

 
The full Stroke Strategy is currently (May 2010) being refreshed for ERoY PCT Trust 
Board. 
 
 
2.4.4. Hull and East Riding Stroke Service Annual Reports 
 
Every year the local Hull and East Riding stroke service (acute and community care) 
publishes an annual report and self-audit on its performance and recommendations for 
improvement.  Patient characteristics, stroke type, treatment and risk factors are 
detailed, along with flows through the care pathways and outcomes.  Stroke and TIAs 
are documented, as are reports from the Community Stroke team, acute and community 
occupational therapy, acute home therapy service, speech and language therapy and 
physiotherapy in addition to a patient and carer evaluation of their experience of the 
acute and community care pathways.  
 
The annual reports for 2007/08 and 2008/09 state the current key priorities are: 
 

 Improved access to Carotid Doppler Scanning 

 Additional staffing on the Acute Stroke Unit 

 Expanding staffing to achieve a 24/7 thrombolysis service 

 Eight additional step down facilities for the early transfer of patients who require 
long term care  

 Continued development of a rapid access TIA service 
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3. Equity Audit 
 
 
3.1. Purpose and Outline 
 
A stroke health equity audit aims to inform the planning and delivery of services for 
reducing inequalities related to stroke in Hull and East Riding of Yorkshire. 
 
Equity is now a dimension of the Governmentôs approach to setting national targets and 
managing performance on health inequalities. Targets aim to see faster progress 
compared with the average in the most deprived areas (which includes Hull PCT).  With 
respect to the Public Service Agreements (PSA) target for the 2004 Spending Review 
(MH Treasury 2004), there are specific targets focused on reducing the inequalities gap 
for life expectancy and cardiovascular disease reducing the premature mortality rate by 
40% between 1995-1997 and 2009-2011, and reducing the inequalities gap between the 
fifth most deprived and the population as a whole by 40% (Department of Health 2004).  
In the White Paper ñEquity and excellence: liberating the NHSò published in July 2010 
(Department of Heath 2010), a major reorganisation is planned where the PCTs will no 
longer exist and commissioning powers are given to GP and clinical consortia.  There is 
also a strong focus on reducing inequalities in this White Paper.   
 
In the two years prior to May 1010, substantial work was undertaken in Hull developing 
the World Class Commissioning (WCC) Strategy, and it included a number of targets for 
improving health in relation to key areas which included stroke.  Prior to the change in 
Government (May 2010) as well as the PSA targets and those specified in Hullôs WCC 
Strategy, in partnership with the local authority, there was a target from the Hullôs Local 
Area Agreement through the Health and Wellbeing Strategic Delivery Partnership 
relating to reducing the premature cardiovascular mortality rate, and this was also a Vital 
Signs outcome measure.  However, with the major reorganisation currently underway, it 
is not clear what outcome measures will be retained and which, if any, indicators will 
become new outcome measures nationally or locally, and what the targets will be set at 
locally.  The proposals for new public health outcomes were under consultation during 
early 2011 (Department of Health 2010), and outcomes have not been published 
following that consultation.  However, the main focus will be continuing to improve the 
health of the people of Hull and East Riding of Yorkshire, and reduce inequalities, and 
as a result, any new strategy will commission services which tend to focus on the main 
causes of mortality and morbidity in Hull which will remain unchanged, and which will 
include stroke. 
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The objectives of the stroke equity audit are, as developed by the Project Team:- 
 

1. To support effective deployment of services and resources for diagnosing and 
treating stroke according to need and potential for reducing inequalities. 

 
2. To assess the quality and usefulness of routinely available information about 

stroke in the local population. 
 
3. To provide a baseline to enable future audits to evaluate the effectiveness, 

acceptability and usefulness of the new policies in relation to reducing inequity in 
stroke. 

 
Health equity audit would be expected to: - 
 

 Influence the agreement of key local objectives between partners. 

 Influence change in investment or delivery. 
 
Because health equity audit is an iterative process future work should: - 
 

 Review progress against local objectives. 

 Inform the selection of future health equity audit topics. 
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3.2. Health Equity Audit Cycle 
 
Figure 3 illustrates the health equity audit cycle, and how the public health tools such as 
Health Needs Assessment (HNA) and Health Impact Assessment (HIA) are related. 
 
Figure 3: Health equity audit cycle 
 

 
 
The health equity audit cycle is not complete until change occurs which reduces health 
inequalities; therefore it is likely that there will be repetitions of the former steps in future. 
 
Health equity audit then, is an iterative process which fits in the planning cycle and 
conforms to the above structure. 
 
This means that this health equity audit is only the first step as subsequent step(s) are 
required in the future to assess the progress against local objectives.  It would be hoped 
that local objectives could be set in relation to an evidence-based evaluation of what 
polices work to reduce inequalities.  However, it is possible that there is little evidence 
base for this, and local objectives need to be set in relation to educated supposition.  
Therefore, a single health equity audit will not necessarily reduce the inequalities 
observed.  So, even if the changes made were successful, there still may be inequalities 
present (either different inequalities or the same inequalities at a reduced level) and it 
may be necessary to repeat the health equity audit to agree new actions to reduce 
inequity further. 
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3.3. Definition of Health Equity Audit 
 
There are a range of meanings and definitions relating to health equity and inequalities. 
The following definitions of health equity have been adopted for the purposes of this 
audit. 
 

 Equity in health is the absence of systematic disparities in health (or in the 
major social determinants of health) between groups with different levels of 
underlying social advantage/disadvantage. é..It is the right to the highest 
attainable standard of health, as reflected by the standard of health enjoyed by 
the most socially advantaged group within a society (Department of Health 
2003). 

 

 Equity of access (opportunity) to services for equal need involves ensuring that 
there are appropriate and accessible services for all; and consequently that 
services address any barriers to access and specific needs relating to particular 
groups (Department of Health 2003). 

 
Two primary benchmarks were therefore used to define health inequalities in Hull and 
East Riding of Yorkshire and examine the potential for improvement: 
 

 The level of inequality in stroke between Hull and East Riding of Yorkshire 
populations in comparison with the national average for England. 

 

 The inequalities in stroke between the different social groups/areas within Hull 
and East Riding of Yorkshire. 

 
 
3.4. Stroke Equity Audit Scope and Framework 
 
3.4.1. Scope of Stroke Equity Audit 
 
The Stroke Equity Audit will concentrate on stroke and transient ischaemic attack (TIA) 
defined on the basis of the International Classification of Disease version 10 (ICD 10) 
coding. 
 
Further details of the definitions used in the Stroke Equity Audit are given in Definitions 
and Classifications Used on page 269. 
 
 
3.4.2. Stroke Equity Audit Framework 
 
The framework for the audit is presented in Figure 4. 
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Figure 4: Stroke equity audit framework 
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The audit framework involved profiling the pattern of óneedô with respect to inequalities in 
stroke and an audit of the services. 
 
 
3.4.3. Profiling the Pattern of óNeedô With Respect to Inequalities in Stroke 
 
The prevalence of stroke is the foremost measure of need; however, because of 
problems in obtaining comprehensive and analysable prevalence data (both overall and 
with respect to inequalities), other indicators were considered in order to assess óneedô.  
The factors considered include risk factors for stroke, GP registers for stroke and TIA, 
estimated prevalence of stroke using a model, prescribing; day case and inpatient 
hospital admission, mortality and quality of care.  However, not all information was 
available from all of these sources (both overall and with respect to inequalities), and it 
was not possible to examine all of these in detail.  This occurred in particular for 
prescribing. 
 
Different groups of individuals will be examined in relation to inequity, such as 
differences between the genders, age groups, ethnic groups and deprivation, etc.  
Deprivation, as measured by the Index of Multiple Deprivation (IMD) 2007 (Communities 
and Local Government 2007), is used as the main measure of deprivation at a small 
geographical area level.  Further details are given in section 7.4 on page 38. 
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4. Stroke and Risk Factors for Stroke 
 
4.1. Cerebrovascular Disease and Stroke 
 
There are three main types of circulatory (cardiovascular) disease: coronary heart 
disease (CHD), cerebrovascular disease and peripheral vascular disease.  
Cardiovascular disease is usually caused by a build-up of fatty deposits on the walls of 
the arteries. The fatty deposits, called atheroma, are made up of cholesterol and other 
waste substances.  The build up of atheroma on the walls of the arteries makes the 
arteries narrower and restricts the flow of blood. This process is called atherosclerosis.  
CHD is caused by the narrowing of one or more of the coronary arteries, which can 
result in angina, heart attack or heart failure.  Cerebrovasular disease (stroke and 
transient ischaemic attack (TIA)) results from disease of the arteries in the brain.  The 
most common cause of a stroke is due to an artery in the brain becoming blocked by a 
blood clot which is usually formed over some atheroma.  Another cause of stroke is 
when bleeding into the brain ocurrs from burst blood vessels (haemorrhagic stroke).  A 
TIA is a disorder caused by temporary lack of blood supply to a part of the brain, and is 
sometimes referred to as a ómini strokeô.  Peripheral vascular disease is also a disease 
resulting from narrowing of the arteries due to atheroma, but arteries other than those in 
the heart or brain (generally in the leg). 
 
According to the Stroke Association (The Stroke Association 2006), 69% of strokes are 
caused by a blockage (ischaemic), 19% of strokes are caused by a bleed 
(haemorrhage) and 12% are strokes of an uncertain type.  Of the haemorrhage strokes, 
13% are caused by a primary intercerebral haemorrhage and 6% caused by a 
subarachnoid haemorrhage. 
 
There is a relatively high probablility of around 20% of having a full stroke within four 
weeks of a TIA.  Therefore, it is important that stroke and TIAs are treated as medical 
emergencies and that treatment ocurrs immediately after the event.  It is estimated that 
around 150,000 people per year in England have a suspected TIA or minor stroke, but 
around 35% are seen and investigated in a neurovascular clinic within seven days 
(Royal College of Physicians 2006; Department of Health 2007). 
 
In 2005 a MORI poll commissioned by the Stroke Association suggested that only half of 
people asked could correctly identify what a stroke was, with only 40% correctly naming 
three stroke symptoms, and a quarter did not believe that specialist treatment or care 
could make a difference (Department of Health 2007).  Sixty percent would contact their 
GP or NHS Direct, and only a third of respondents would call an ambulance or go to 
hospital.  Nearly one in five GPs said they do not refer around a fifth of cases of TIA or 
stroke, and just over half of GPs said they would refer someone with a suspected stroke 
immediately (Department of Health 2005; Department of Health 2007).  It is hoped that 
the recent national FAST (Face, Arms, Speech, Time) campaign has promoted the 
symptoms of stroke and the need for urgent attention. 
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4.2. Consequences of Stroke and Importance of Immediate Evaluation 
 
Problems with mobilty and speech can occur following a stroke, and as a result 
morbidity rates following stroke are high with considerable after-care required.  
According to the (The Stroke Association 2006), approximately one-third of people who 
have a stroke are likely to die within the first ten days, one-third make a recovery within 
one month and one-third are likely to be left with disabilities and needing rehabilitation 
(Bosanquet and Franks 1998; The Stroke Association 2006).  Prognosis is improved if 
the person can be admitted to a specialist stroke unit immediately after the stroke.  If 
timely access to stroke units was increased to 75% of stroke patients, it is estimated that 
this would prevent over 500 deaths per year and result in over 200 more independent 
individuals (Royal College of Physicians 2006; Department of Health 2007). 
 
4.3. Risk Factors for Stroke 
 
Risk factors can be a result of non-modifiable factors such as increasing age, gender, 
hereditary factors and previous history of stroke or heart attack, or factors resulting from 
lifestyle choices, which are modifiable.  The following list of risk factors comes from 
information provided by the British Heart Foundation (British Heart Foundation Statistics 
Website 2009). 
 
4.3.1. Modifiable Risk Factors 
 
The following are modifable risk factors for stroke and TIA: 
 

 Smoking ï Smoking 20 cigarettes a day can increase stroke risk to six times that 
of a non-smoker.  There is also a strong association between smoking and 
socio-economic status and considerable variability in smoking rate between 
ethnic groups in the UK, particularly high in Bangladeshi men and low in South 
Asian and Chinese women.  Action on Smoking and Health (ASH) have collated 
information on the contribution of smoking to mortality from different causes of 
death.  From ASHôs factsheet (Action on Smoking and Health 2008), it is estimate 
that 10% of all deaths from cerebrovascular disease are directly attributable to 
smoking (12% in men and 9% in women). 

 Diet (saturated fat and salt) ï A diet high in salt and fat can raise blood pressure 
and blood cholesterol, which in turn can lead to atherosclerosis, an important 
risk factor for cardiovascular disease. 

 Physical activity ï Being inactive can increase the risk for high blood pressure, 
high cholesterol, diabetes and stroke. 

 Alcohol consumption ï People who regularly drink large amounts of alcohol 
have a three fold increased risk of stroke. However a small amount of alcohol 
can be protective.  For both men and women, those in managerial and 
professional households are the most likely to binge drink and drink on five or 
more days a week. Alcohol consumption also varies considerably by ethnicity, 
with very low levels of Bangladeshi and Pakistani adults every drinking alcohol. 
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4.3.2. Non-modifiable Risk Factors 
 
The following are non-modifable risk factors for stroke and TIA: 
 

 Increasing age ï Stroke incidence increases rapidly with age 

 Gender ï Stroke incidence is higher in men, but in total more women die of 
stroke as they tend to have their strokes at a later age. 

 Previous stroke or transient ischaemic attack (TIA) ï The risk of a stroke 
increases in people who have already had a stroke or a TIA.  Studies show that 
the risk of stroke following a TIA is about 12% in the first year and then 7% per 
annum; a seven fold increase in risk compared to the normal population. 

 Previous heart attack. 

 Family history of stroke ï Data from the Framingham Heart Study demonstrates 
that parental stroke before the age of 65 increases the risk of stroke in their 
offspring by as much as three times.  Among 3,443 individuals with no history of 
stroke whose parents had a known stroke status by the age of 65, a total of 106 
parental strokes at age less than 65 years were documented, with 128 strokes 
among their offspring. 

 Social deprivation ï Data from the early 2000s show that men living in deprived 
areas are around three and a half times more likely to die from a stroke than 
those in the least deprived, similarly the risk for women living in the most 
deprived areas is two and a half times as great as the least deprived 
(Scarborough, Peto et al. 2009). This led to cardiovascular disease inequalities 
targets being introduced in England, Scotland and Wales. 

 
4.3.3. Clinical Risk Factors 
 

 Hypertension (high blood pressure) ï It has long been thought that the 
increased stroke risk from high blood pressure is directly related to how high the 
blood pressure is, and decreases along with blood pressure readings. People 
with high blood pressure have a four fold increased risk of having a stroke.  High 
blood pressure patients who are well controlled with treatment have less risk 
than patients who are poorly controlled.  Indeed, the American Heart Association 
suggest that up to 70% of strokes can be directly linked to existing high blood 
pressure, making it the single most important controllable stroke risk factor, 
especially in the elderly.  However, it has recently been suggested in studies 
published in the Lancet and Lancet Neurology (Rothwell, Howard et al. 2010) 
that ñvariations in peopleôs blood pressure rather than the average level predicts 
stroke most powerfullyò.  Until further studies are done to validate this, the 
authors suggest that variable blood pressure should only be used as a 
supplementary indicator of increased stroke risk, as well as average blood 
pressure.  People of African-Caribbean descent or from the South Asian 
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continent are at particular risk of stroke as they are more susceptible to high 
blood pressure. 

 Obesity (BMI >30kg/m2) ï Being obese can increase the risk of high blood 
pressure, high blood cholesterol, diabetes and stroke. Rates of obesity show 
variations with gender, socio-economic group and ethnicity. 

 Atherosclerosis (hardening of the arteries) ï This may lead to clot formation and 
a disruption of blood supply to the brain (one cause of stoke). 

 Angina ï People with angina have a higher than normal risk of having a heart 
attack or stroke. 

 Atrial fibrillation (abnormal heart beats) ï Atrial fibrillation (AF) is an important 
risk factor for stroke and is associated with about 15% of all strokes.  Optimal 
treatment of AF in the population could reduce overall stroke risk by 10%.  
Anticoagulation is highly effective in reducing stroke risk in patients with AF by 
approximately 70%. 

 Diabetes type 1 and 2 ï People with diabetes have double the risk of having a 
stroke.  Many people with diabetes have high blood pressure, high blood 
cholesterol, and are overweight.  Effective diabetic control can delay 
complications that increase the risk of stroke. 

 
4.3.4. Implication of Reducing Risk Factors on Stroke Incidence 
 
The Stroke Association estimate that about 40% of strokes could be prevented by: 
 

 Regular blood pressure checks  

 Treatment for hypertension  

 Taking steps to improve overall health  

 Giving up smoking  

 Losing any excess weight  

 Getting regular physical exercise  

 Keeping alcohol intake to within recommended limits  

 Eating more fruit and vegetables  

 Eating less salt and fatty foods  
 
Also considering that, it is estimated that 15% of all strokes are associated with AF, 
diagnosing and treating AF appropriately would reduce the incidence of stroke. 
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4.4. Confounders and Combined Risk Factors 
 
When examining different potential risk factors it is possible that they could be 
confounders rather than having a direct influence on stroke.  For example, there is a 
strong association between deprivation and the risk of developing stroke, and if there 
was a strong association between different general practices and deprivation, then an 
association could exist between general practices and stroke.  However, if such an 
association was found, it could be because stroke is indeed related to the particular 
general practices (a true relationship which is unlikely) or it could be because the risk of 
being having a stroke increased with deprivation (a confounder, i.e. stroke and general 
practices are only associated indirectly through their association with deprivation).  Age 
is frequently a confounder. 
 
The effect of having two or more risk factors is not necessarily additive.  For example, 
singly factor A (for example eating a fatty diet) doubled the risk of dying from coronary 
heart disease (CHD) and singly factor B (smoking) doubled the risk of dying from CHD.  
If the effects were additive then one would expect that having both A and B present 
would increase the risk by four times.  However, having both factors A and B present 
together may increase the risk of dying of CHD tenfold (i.e. increase by more than 
expected based on the sum of the single effects) or double the risk of poor health (i.e. 
increase by less than expected based on the sum of the single effects). 
 
 
4.5. Causality 
 
Just because an association between two different factors occurs does not mean that 
one causes the other.  If the factors are measured at the same time (for example, in a 
cross-sectional survey), then it could be that both could have influences on each other.  
For example, people with mental health problems could live in deprived area because 
they are more likely to not have a job and have lower incomes or live in supported 
accommodation, and/or people living in more deprived areas may be more likely to have 
mental health problems due to additional stress in their lives.  However, more 
importantly, an association could exist through chance or due to a confounder.  There 
are a number of arguments that can strengthen the likelihood of causality, for instances, 
a dose response (heavy smokers more likely to get lung cancer than light smokers), 
other studies finding similar results, biological plausibility, etc.  Just observing a 
relationship is not sufficient to deduce causality. 
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5. Issues in Assessing Stroke 
 
5.1. Assessing True Effect of Stroke 
 
Whilst the people who have had a stroke or a TIA are included on general practitioner 
disease registers, these records may not be complete.  Not all patients who have 
suffered a stroke or TIA may be on the registers perhaps because they it might have 
been mild and be undiagnosed.  This will particularly be the case for TIA as the affects 
generally wear off after 24 hours, and a patient may not have sought medical advice or 
help following their symptoms. 
 
5.2. Applying National Data to Local Population 
 
Where it is not possible to obtain local estimates relating to stroke, one possible way is 
to obtain an estimate of the number of people in Hull and East Riding is to estimate the 
number based on the national figures and apply these estimates to the local resident 
population.  This makes the assumption that the national rates apply to the local 
population.  This may not be the case, and this needs to be considered when 
interpreting the results.  It is likely that Hull has a higher level of need compared to the 
national figures and East Riding of Yorkshire due to its increased deprivation. 
 
 

6. Sources of Data, Definitions and Statistical Methods 
 
Details of sources of data, definitions and statistical methods are given in Appendix A 
starting on page 266 which includes: 
 
Sources of Data includes data from national surveys, various local surveys in Hull and 
East Riding of Yorkshire, information on the Quality and Outcomes Framework (QOF), 
and the local Public Health Mortality File (PHMF).  Data from the QOF is published in 
September and some of the analyses had already been completed, so some of the QOF 
analyses, particularly those relating to on-going measures of the quality of the care, use 
data for 2008/2009 (rather than the latest data for 2009/2010).  Data from the PHMF is 
normally available around nine months following the end of the calendar year, and 
national analyses are updated (Compendium) around 12-13 months following the end of 
the calendar year.  Therefore, at the time of writing this report, the latest available PHMF 
data contains deaths registered during 2009, but the national comparison data used 
deaths registered during 2008. 
 
Definitions and Classifications Used includes definitions used for risk factors in the 
local Health and Lifestyle survey and classifications of diseases based on the 
International Classification of Diseases version 10.  Note that the definition of stroke 
differs depending on whether hospital admissions or mortality is being examined. 
 
Statistical Methods and Terms includes explanations of standardisation, significance 
testing, confidence intervals and the problem of small numbers.  
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7. Hull and East Riding of Yorkshire 
 
7.1. Geographical Area 
 
Kingston-upon-Hull will generally be referred to as Hull, and East Riding of Yorkshire is 
commonly referred to as East Riding and abbreviated to ERoY within this report.  Hull 
Teaching Primary Care Trust (PCT) and East Riding of Yorkshire PCT1 are both within 
the Yorkshire and the Humber Strategic Health Authority (SHA).  The two PCT 
boundaries are coterminous with the two local authorities.  Prior to 1st October 2006, 
there were four local PCTs which were contained within the North and East Yorkshire 
and North Lincolnshire (N&EY&NL) SHA.  Eastern Hull PCT and West Hull PCT merged 
to form Hull Teaching PCT, and East Yorkshire PCT and Yorkshire Wolds and Coast 
PCT merged to form East Riding of Yorkshire PCT.  This audit commenced after the 
PCTs merged, but some information may be presented for the four PCTs prior to 
October 2006.  Hull is made up of 23 wards which are illustrated in Figure 5. 
 
Figure 5: Wards within Hull 
 

 
 
 

                                            
1
 Known as NHS Hull and NHS East Riding of Yorkshire respectively. 
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East Riding of Yorkshire is made up of 26 wards which are illustrated in Figure 6. 
 
Figure 6: Wards within East Riding of Yorkshire 
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7.2. Comparator Areas 
 
When examining stroke prevalence, hospital admissions or mortality rates, it is useful to 
present the rates for other geographical areas so comparisons can be made.  If it is 
known that the directly standardised mortality rate (DSR) for stroke is 21 per 100,000 
persons for Hull, unless one has prior knowledge on the subject, it is difficult to make an 
assessment whether this is high or low.  Whereas if it is known that the DSR for England 
is 14 per 100,000 persons, then this gives an indication that Hullôs rate is particularly 
high in relation to England.  However, as well as knowing how the rates for Hull and 
East Riding of Yorkshire compare to England, it is also useful to know how the local 
areas compare to similar areas within England.  In section 7.4 on page 38, the Index of 
Multiple Deprivation 2007 scores for Hull and East Riding of Yorkshire are discussed, 
and Hullôs IMD 2007 score is much higher than England denoting much higher levels of 
deprivation (in the bottom 3%) compared to the England average and East Riding of 
Yorkshireôs IMD 2007 scores are lower denoting less deprivation compared to the 
England average (with around two-thirds of local authorities are more deprived than 
East Riding of Yorkshire and around one-third less deprived).  Therefore, one would 
expect Hullôs mortality rates to be higher than the national average due to its increased 
deprivation.  So it is also useful to compare Hullôs rates to similar geographical areas to 
determine how Hull is doing in relation to other similar areas. 
 
The Office for National Statistics (Office for National Statistics, 2005a; Office for National 
Statistics, 2007) has classified each PCT as one of 12 groups (Regional Centres; 
Centres with Industry; Thriving London Periphery; London Suburbs; London Centre; 
London Cosmopolitan; Prospering Smaller Towns; New and Growing Towns; Prospering 
Southern England; Coastal and Countryside; Industrial Hinterlands; Manufacturing 
Towns).  East Riding of Yorkshire is within the group óProspering Smaller Townsô and 
Hull is within the group óIndustrial Hinterlandsô.  Further work has been completed by 
ONS to determine which PCTs are most similar to each PCT.  Similarity was assessed 
using a statistical model examining a number of characteristics such as population 
structure, ethnicity, deprivation, housing type, land use, etc, and have been grouped as 
óextremely similarô, óvery similarô, ósimilarô, ósomewhat similarô or óless similarô.  East 
Riding of Yorkshire is óextremely similarô to Shropshire Country PCT, Somerset PCT, 
Norfolk PCT, and North Yorkshire and York PCT.  Hull is ósimilarô to North East 
Lincolnshire PCT, Plymouth Teaching PCT, Middlesbrough PCT and Knowsley PCT.  
Further local work has been completed to assess which geographical areas are the 
most similar to Hull, and 10 comparator local authorities (PCTs) have been examined 
which compares the characteristics of other areas which have been determined by ONS 
and others to be similar to Hull.  Whilst ONS has determined that there are óextremely 
similarô comparator areas for East Riding of Yorkshire, this is not the case for Hull.  Hull 
is the most unlike the average for those in the óIndustrial Hinterlandsô group, and it is 
deemed as being most similar to North East Lincolnshire, which is actually in another 
ONS Area Classification group, and North East Lincolnshire is ósimilarô to Hull with no 
other comparator areas being classified as óextremely similarô or óvery similarô to Hull. 
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Table 4 gives the comparators for Hull and East Riding of Yorkshire used in this Stroke 
Equity Audit, and Table 5 gives the 16 PCTs classified as Industrial Hinterlands and the 
35 PCTs classified as Prospering Smaller Towns. 
 
Table 4: Comparator Areas for Hull and East Riding of Yorkshire 
 

Comparator type Comparator to 

Hull East Riding of Yorkshire 

ONS Area Classification Industrial Hinterlands Prospering Smaller Towns 

ONS most similar PCT 
(in order of similarity) 

North East Lincolnshire Shropshire County 

Plymouth Somerset 

Middlesbrough Norfolk 

Knowsley North Yorkshire and York 

Locally determined 
(not in any order) 

Wolverhampton 

Not applicable / analysis not 
undertaken as the ONSôs 
most similar PCTs are all 
óextremely similarô to East 
Riding of Yorkshire. 

Salford 

Derby 

Stoke-on-Trent 

Coventry 

Plymouth 

Sandwell 

Middlesbrough 

Sunderland 

Leicester 
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Table 5: PCTs within the Office for National Statistics Area Classification clusters for Hull 
and East Riding of Yorkshire 
 

PCTs within Office for National Statistics Area Classification clusters 

Industrial Hinterlands Prospering Smaller Towns 

County Durham PCT Bath and North East Somerset PCT 
Darlington PCT Bedfordshire PCT 
Gateshead PCT Bournemouth and Poole PCT 
Halton and St Helens PCT Bury PCT 
Hartlepool PCT Central and Eastern Cheshire PCT 
Hull PCT Central Lancashire PCT 
Knowsley PCT East Riding of Yorkshire PCT 
Middlesbrough PCT East Sussex Downs and Weald PCT 
North Tyneside PCT Eastern and Coastal Kent PCT 
Redcar and Cleveland PCT Gloucestershire PCT 
Sefton PCT Hampshire PCT 
South Tyneside PCT Herefordshire PCT 
Stoke On Trent PCT Leicestershire County and Rutland PCT 
Sunderland Teaching PCT Lincolnshire PCT 
Tameside and Glossop PCT Norfolk PCT 
Wirral PCT North East Essex PCT 
 North Somerset PCT 
 North Yorkshire and York PCT 
 Northamptonshire Teaching PCT 
 Northumberland Care Trust 
 Shropshire County PCT 
 Solihull Care Trust 
 Somerset PCT 
 South East Essex PCT 
 South Gloucestershire PCT 
 South Staffordshire PCT 
 Stockport PCT 
 Suffolk PCT 
 Trafford PCT 
 Warrington PCT 
 Warwickshire PCT 
 West Sussex PCT 
 Western Cheshire PCT 
 Wiltshire PCT 
 Worcestershire PCT 
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7.3. Population 
 
There are different estimates of population available from different sources.  Official 
estimates by the Office of National Statistics (ONS) are derived from the 2001 Census 
population updated for births, deaths and migration (updated mid-year population 
estimates available annually).  Alternatively, population estimates can be obtained from 
the number of patients registered with General Practitioners (GPs).  A person can be 
assigned to a geographical location (e.g. ward) based on the postcode of their residence 
or the postcode of their GP practice.  In most cases, the geographical location is the 
same, but not always.  Local population estimates are available from both sources, and 
the number of residents from the GP registrations is usually slightly higher than the 
figures from ONS.  In this report, population figures and analyses involving the 
calculation of rates, for instance, mortality rates, will generally use the GP registration 
file (either based on residence of patient or location of GP depending on the context). 
 
Based on GP registration data for October 2009 (Table 6), it can be seen that 10% 
(28,394 out of 286,967) of the patients who are registered with a Hull GP live in East 
Riding of Yorkshire (ERoY).  This is an important consideration with respect to access to 
services. 
 
Table 6: Estimated registered and resident population as at October 2009 
 
Age 
(yrs) 

Local Authority of based on GP practice location and residence of patients, 2009 Total 

ERoY 
GP and 
resident 

Hull GP 
and 

resident 

ERoY  
GP but 

Hull 
resident 

Hull GP 
but 

ERoY 
resident 

ERoY 
GP but 

resident 
outwith 

area 

Hull GP 
but 

resident 
outwith 

area 

GP 
outwith 
area but 

ERoY 
resident 

GP 
outwith 
area but 

Hull 
resident 

0-4 14,466  16,238  260  975  10  3  421  19  32,392  

5-9 15,078  13,904  207  1,274  9  3  419  33  30,927  

10-14 17,684  15,083  236  1,618  19  2  482  22  35,146  

15-19 19,268  17,871  213  2,075  25  6  432  51  39,941  

20-24 16,143  22,516  329  2,032  11  7  351  118  41,507  

25-29 14,548  20,308  298  1,222  15  5  364  93  36,853  

30-34 14,814  17,597  316  1,236  17  4  417  80  34,481  

35-39 19,679  18,778  333  1,773  15  4  615  84  41,281  

40-44 22,656  18,891  304  2,251  19  1  690  75  44,887  

45-49 23,206  18,529  320  2,277  28  2  660  52  45,074  

50-54 21,133  15,687  272  2,074  29  2  572  42  39,811  

55-59 20,709  14,037  241  1,960  23  0  586  29  37,585  

60-64 23,834  13,517  209  2,083  14  1  676  21  40,355  

65-69 18,122  9,371  148  1,555  12  3  479  13  29,703  

70-74 15,682  8,881  168  1,503  9  0  364  9  26,616  

75-79 12,211  7,453  153  1,213  10  0  252  11  21,303  

80-84 8,788  5,346  88  689  5  0  204  5  15,125  

 85+ 8,040  4,523  84  584  3  0  228  23  13,485  

Total 306,061  258,530  4,179  28,394  273  43  8,212  780  606,472  
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7.4. Deprivation 
 
The Index of Multiple Deprivation (IMD) 2007 (Communities and Local Government 
2007) has been calculated for small geographical areas, lower layer super output areas2 
(LLSOAs)  of around 1,500 people. The IMD 2007 measures multiple deprivation across 
seven domains and the scores on each domain are weighted and combined to give the 
final index score for each LLSOA (Table 7).  The IMD 2007 is not as good at measuring 
affluence.  The IMD has been updated with the introduction of the IMD 2010 in 
November 2010, but the majority of the anlaysis within this report occurred prior to this 
date, so the most recent IMD at the time was the IMD 2007. 
 
Table 7: Domains of the Index of Multiple Deprivation 2007 and their weights 
 

Domain of IMD 2007 Domain weight (%) 

Income deprivation 22.5 

Employment deprivation 22.5 

Health deprivation and disability 13.5 

Education, skills and training deprivation 13.5 

Barriers to housing and services   9.3 

Living environment deprivation   9.3 

Crime   9.3 

 
It is possible to combine LLSOAs into larger geographical areas by weighting the IMD 
2007 scores by the population of the LLSOA.  IMD 2007 scores have been produced for 
local authorities, wards and general practice populations. 
 
From the Neighbourhood Statistics website, Hull is ranked as the 11th most deprived 
local authority of England whereas East Riding of Yorkshire is ranked as the 232th most 
deprived local authority (out of 3543).  So Hull is in the most deprived 3% of all local 
authorities and East Riding is in the most deprived 66% of local authorities. 
 
The IMD 2007 scores for all of Englandôs LLSOAs and wards have been divided into five 
approximately equal-sized groups ranging from the 20% most deprived areas to the 
20% least deprived areas.  These groups are referred to as national quintiles4.  The 
national quintiles give an indication of how the Hull and East Ridingôs LLSOAs and 
wards compare with England in terms of deprivation. 
 
Figure 7 illustrates the IMD 2007 deprivation national quintiles for each of the 163 
LLSOA within Hull (see Figure 5 for wards).  The darkest areas in red are within the top 

                                            
2
 LLSOAs are a geographical unit designed to improve the reporting of small area statistics. They have 

been introduced initially for use on the Neighbourhood Statistics (NeSS) website, but it is intended that 
they will eventually become the standard across National Statistics.   
3
 Following boundary changes in April 2009, there are 326 local authorities in England.  However, the IMD 

2007 scores have not been updated so are still reported for the original 354 local authorities. 
4
 The IMD 2007 score for wards can also be estimated from the average score for each LLSOA within the 

ward (weighting by the population within each LLSOA), and these ward scores can also be grouped into 
quintiles (either national or local). 
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20% most deprived areas nationally (53% of the LLSOAs in Hull), 25% of the LLSOAs in 
Hull are in the second most deprived 20% nationally, 15% in the middle deprivation 
quintile and 7% in the second least deprived quintile.  None of Hullôs 163 SOAs are 
within the least deprived 20% nationally. 
 
Figure 7: Index of Multiple Deprivation 2007 national quintiles for Hull 
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