
Radiology in Yorkshire & 
The Humber 

Report

NOVEMBER 2015



Radiology in Yorkshire & The Humber - Report 2

Contents

Section 1: Background 3

Section 2: Demography 7

Section 3: Epidemiology  22
 
Section 4: Service Review  42

Section 5: Qualitative Study 64

Section 6: Systems, Value And Economics 70

Section 7: Innovations in Efficiency in Radiology Departments 76
   Across Different Health Care Systems  
 
Section 8: Summary And Strategic Recommendations  91



Radiology in Yorkshire & The Humber - Background 3

Section 1: Background

Introduction

Yorkshire and Humber Academic Health Sciences Network Diagnostics Project
The Yorkshire and Humber Academic Health Sciences Network (YHAHSN) has identified 
diagnostics and imaging capacity and capability as a key challenge, with significant 
opportunities to work collaboratively across the region with commissioners, providers 
and industry to co-create solutions to current challenges, relating to commissioning 
of services, capacity and capability, variation in pathways and quality, inconsistence 
in delivery and data-sharing; duplication of tests, sustainable workforce, barriers to 
implementation of new innovations and supporting behaviour change.

There is a need to improve access to, and productivity of diagnostic services across the 
region. The reason this is important is to ensure the National Health Service (NHS) is 
able to meet and better manage increasing demand. A key part of this is timely access 
to diagnostics services in a way that directly impacts upon patient management to 
improve outcomes.

There is a commitment from existing networks to engage with this programme of work, 
experts from across the region attend steering group meetings which are supported by 
three task and finish groups (North of England Symposium Event; Demand Optimisation; 
Technology Implementation) with a focus on:

Supporting the development and implementation of a new Radiology model

More consistent approach to demand optimisation e.g. clear and standardised 
protocols for when, why and how patients need access to diagnostics services

Identify existing technologies that would support earlier diagnosis or prevention, 
cash release, align with CCG priorities and support implementation at scale

Programme Outcomes have been specified as:

1. Hosting a Diagnostics Symposium event

2. A review of radiological services across Yorkshire and the Humber

3. A networked radiology model which supports improved sustainability and 
 effectiveness of the diagnostics and imaging capacity and capability across the 
 region (Magnetic Resonance Imaging (MRI)/Computed Tomography (CT))

4. An ‘Implementing Technology toolkit’ for commissioning; implementation and 
 evaluation of a new/existing technology

5. Identification of committed organisations ready to implement the technology 

The Report
This report constitutes Outcome 2 above. The brief outlined was as follows:

International/Private Comparative Review

Health Needs Assessment (HNA)

Service Review with qualitative element

Collaborative review of findings
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Set out/define:

 -  Strategic priorities

 - Key responsibilities and accountabilities

Key Policy Issues

The Royal College of Radiologists
The Royal College of Radiologists (RCR) leads the specialties of clinical oncology 
and clinical radiology in the UK, and works to influence national and international 
developments in these fields. The RCR promotes quality standards and strives to 
ensure that the advances in the science of clinical oncology and clinical radiology are 
recognised in health policy. As part of its remit, the RCR publishes a range of policy 
documents and analytical reports designed to maintaining its aims and to contribute to 
external healthcare debates. Key reports relating to this report include:

How the Government can improve Diagnosis and Outcomes for Patients: 
Oct 2014 (1)

In October 2014 the RCR published four proposals for improving diagnosis and 
outcomes designed to set out how the RCR could help the next Government to realise 
their ambitions. The report suggests that Radiology services will not improve without 
these actions and patients will suffer. The four proposals are as follows:

1. The next Government should increase immediately the number of trainee clinical 
 radiologists by at least 60 per year

2. The next Government should ensure that lifesaving services to prevent death 
 from exsanguination are available to patients at all times and in all settings where 
 they are required, by training additional interventional radiologists

3. The next Government should minimise unnecessary patient exposure to radiation.

4. The next Government should take the opportunity to place radiology at the centre 
 of the integration agenda – the RCR will: 

  - Advise and guide on models that aim to integrate primary and secondary 
   care that involve radiology services

  - Work with those willing to form networks to help make them successful 
   and spread the learning to others

Radiology in the UK – The case for a new Service Model: Sept 2014 (2)

This report published in September 2014 states that Radiology services in the UK are 
in crisis, with an ever-increasing role of imaging in modern clinical care leading to a 
relentless increase in demand, particularly for complex imaging including CT and MRI 
scans, which has outstripped the ability of current services to cope. This is compounded 
by a failure to recruit to consultant radiologist vacancies in almost all parts of the UK. 
The report states that the results of this crisis are increasing delays in the reporting of 
imaging tests with delayed diagnosis of cancer and other serious conditions, and a 
damaging impairment of the central role played by clinical radiologists in supporting 
high quality patient care.

The report proposes that existing radiology services should collaborate to form networks 
of expertise serving a population of several million rather than a few hundred thousand 
as at present, with a grouping of say 150-200 radiologists having the capacity to provide 
continuous 24 hour cover across the range of required specialties.
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Investing in the Interventional Radiology Workforce:The quality and 
efficiency case 2014 (3)

In 2014 the RCR published a report highlighting that, due to the expanding range of 
available interventional procedures, and the increasing inherent complexity of the 
procedures, there is additional demand on interventional radiologists. The report 
states that, regardless of population growth, it is widely accepted that the workload of 
interventional radiologists will continue to increase with continued advances in imaging 
technology. Combined with the high number of expected retirements in forthcoming 
years, set against static training numbers, this suggests that the gap between workforce 
supply and demand in interventional radiology will not close, and if this is not rectified, 
the situation will continue to deteriorate and will seriously affect patient care and safety.

To address the shortfall, the report states that the RCR is seeking an increase of 25 
trainees per year for the next five years. The RCR believes an increase of 25 per year 
is realistic and the minimum required to sustain a safe interventional service across 
England.

This RCR document was developed to put forward the case for investing in the 
interventional radiology workforce in England.

NHS 5 Year Forward View
In October 2014, the NHS published the Five Year Forward View setting out how the 
health service needs to change over the course of the next Parliament to meet the needs 
of the population and take advantage of new science, technology and innovation (4). The 
document was positioned by NHS Chief Executive Simon Stevens, not as a detailed 
plan, but as a ‘longer view’ for the NHS and how it can meet the healthcare needs of 
the future. 

The Forward View states that radical change is needed in the shape of healthcare in 
order to cope with rising demand for services. This includes the NHS taking decisive 
steps to break down the barriers in how care is provided between family doctors and 
hospitals, with more care delivered locally but with some services in specialist centres, 
organised to support people with multimorbidities. Of particular relevance to this report, 
it states that urgent and emergency care services will be redesigned to integrate 
between A&E departments, GP out-of-hours services, urgent care centres, NHS 111, and 
ambulance services. Smaller hospitals will have new options to help them remain viable, 
including forming partnerships with other hospitals further afield, and partnering with 
specialist hospitals to provide more local services. 

Outcomes Focus
Conventional health and wellbeing commissioning and contracting have tended to 
be preoccupied with outputs/activity, such as the number of contracts with patients or 
service users, whether waiting times are met, the number of complaints received and 
the hours services are offered for. Although many of these indicators are important, they 
do not answer the most meaningful question of all, which is what is achieved for service 
users - the term can generally be thought in this context as referring to the impact health 
and social care activities have on people — on their lifestyle, symptoms, ability to do 
what they want to do, their quality of life and ultimately on whether they live or die. 

The publication of three key national outcomes frameworks for health and social care 
has demonstrated this commitment nationally. The three outcomes frameworks are:

The NHS Outcomes Framework 
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The Public Health Outcomes Framework 

The Adult Social Care Outcomes Framework 

The outcomes frameworks set out high level areas for improvement, alongside 
supporting indicators, to help track progress without overshadowing locally agreed 
priorities. They will help to ensure that common challenges are highlighted at local 
level across the health and care system, informing local priorities and joint action, whilst 
reflecting the different accountability mechanisms in place.

Transformation in Healthcare
Relating to the NHS Five Year Forward View is the general development of thinking 
relating to Healthcare Transformation. This encompasses, analysis of need, exploration 
of new models of care, political considerations relating to controversy and challenge 
to change, development of clear evidence and robust methodologies are imperative, 
particularly when considering legal aspects of cross-collaboration and partnerships 
with shared risks. The report “The reconfiguration of clinical services - What is the 
evidence?” published by the King’s Fund in November 2014 (5) sets out four key strategic 
considerations:

Reconfiguration of clinical services has attracted public and political controversy 
over the life of the NHS. 

Financial and workforce constraints, now and in the future, suggest that the pressure 
to reconfigure services will continue to grow

Reconfiguration of clinical services represents a significant organisational distraction 
and carries with it both clinical and financial risk

Those who are taking forward major clinical service reconfiguration must work to a 
clear evidence base or robust methodology with which to plan and make judgements

References
1 How the next Government can improve diagnosis and outcomes for patients - 
 Four proposals from The Royal College of Radiologists. London: The Royal 
 College of Radiologists 2014

2 Radiology in the UK – The case for a new Service Model: London: Royal College 
 of Radiologists 2014

3 The Royal College of Radiologists and British Society of Interventional Radiologists. 
 Investing in the interventional radiology workforce: the quality and efficiency 
 case. London: The Royal College of Radiologists, 2014

4 The NHS 5 Year Forward View: NHS England 2014

5 The Reconfiguration of Clinical Services: What is the evidence? King’s Fund 2014
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Section 2: Demography

Yorkshire and The Humber

Yorkshire and the Humber is one of nine official regions of England. It comprises most 
of Yorkshire (South Yorkshire, West Yorkshire, the East Riding of Yorkshire including 
Hull, the shire county of North Yorkshire and the City of York), North Lincolnshire and 
North East Lincolnshire. It does not include Middlesbrough or Redcar and Cleveland 
(which are in the ceremonial county of North Yorkshire but not in the “shire county”). The 
population in 2011 was 5,316,700 (1).

Local Government
The region is subdivided into a number of Ceremonial Counties, Counties. Unitary 
Authorities, Districts and Local Authorities  - these are set out in Figure 1 and Table 1 
below.

Figure 1 Regional Subdivisions – Yorkshire and The Humber
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Table 1 Regional Subdivisions – Yorkshire and The Humber

(Key: †shire county | *metropolitan county)

Local Authorities/Councils

From an administrative perspective, the Region is divided into the following Local 
Authority/Council areas:

Table 2 
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Population Density

Yorkshire and The Humber covers 15,400 sq. km and is the fifth largest region in England. 
The North and East of Yorkshire and The Humber are largely rural, while the South and 
West are more urban. The region’s two National Parks, the North York Moors and the 
Yorkshire Dales, are contained mainly within North Yorkshire, and together they cover 
a larger proportion of the region’s area than National Parks in any other English region 
(20%). 

The region’s population density in mid-2012 was 345 people per square kilometre (sq. 
km). Within the region population density varies widely from 36 people per sq. km in 
Ryedale, North Yorkshire to 3,600 people per sq. km in Kingston upon Hull unitary 
authority (UA). Figure 2 and Table 3 below illustrate the range of population density 
across the region.

Figure 2  Population Density, by Local/Unitary Authority, Yorkshire & 
 Humber 2010

Source: ONS
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Table 3 Population Density, by Local/Unitary Authority, Yorkshire & 
 Humber 2010

Source: ONS

Population density can be a significant factor in respect of access to hospital services 
(2). The UK has an ageing population, particularly in rural areas, where those aged over 
85 years are the fastest growing age group (3), and where deprivation is high among 
older people population, with a sixth of rural pensioners living below the poverty 
threshold (below 60% of median income). Previous research has identified this group as 
at high risk of poor access to healthcare (2). However, it should be noted that some rural 
communities are wealthy with pockets of deprivation, especially along ‘urban tracks’, 
which provide easy access to major cities (4). 

A review of equality of access to healthcare in the UK found that rural individuals, older 
people and socio-economically disadvantaged groups have reduced access to care (5). 
Possible explanations for this may include geographic isolation, with one in five older 
people in rural areas living more than 4 km from their primary care provider (6), poor 
transport availability, with one in three pensioner households not having access to a 
car (6), and the association with deprivation (7). The triple jeopardy of age, rurality and 
deprivation leads to increased morbidity but decreased access; an example of the well-
known ‘inverse care law’ that states healthcare provision is inversely related to need (8). 
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Age Profile

Table 4 and Figure 3 below set out the variation in age profile across the Districts 
of Yorkshire and the Humber. North Yorkshire and the East Riding have the largest 
proportion of over 65s (and notably also low population densities), with the proportion 
of under 16s being highest in West Yorkshire, driven by a notably high proportion in 

Bradford.

Table 4 Resident Population, Yorkshire and Humber Districts, 2012

Source: ONS
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Figure 3 Resident Population, Yorkshire and Humber Districts, 2012

Ethnicity

The UK population will become far more ethnically diverse and geographically integrated 
in the next 40 years (9):

By 2051, ethnic minorities will make up one-fifth of the population (compared with 
8% in 2001)

White British and Irish are expected to be slow growing

Other white groups and Mixed groups are projected to grow rapidly

South Asian groups will also grow

Ethnic groups will be more dispersed across the country and more integrated, with 
more ethnic minorities moving from deprived inner city areas to more affluent areas

Yorkshire and the Humber has 89% of its population declaring their ethnicity as ‘White’, 
which is above the proportion for England and Wales (86%) (10). Yorkshire and the Humber 
has the highest proportion of ‘Asian/Asian British:Pakistani’ at  4%, compared with 2% for 
England and Wales.

Bradford has the highest proportion in England and Wales of those identifying themselves 
as ‘Asian/Asian British:Pakistani’ (20%).
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Table 5 below sets out the top ten ethnic groups in Yorkshire and the Humber as at 2011. 

Table 5 Top 10 Ethnic Groups Yorkshire and the Humber, 2011

Source: ONS

Table 6 and Figure 4 following set out the regional population by country of birth for 
each District. Key points include:

9% of residents of the region were born outside the UK

Of those born outside the UK, just over a third were born in the European Union

The Districts with the highest proportion born outside the UK are Bradford, Kirklees 
and Leeds

The Districts with the lowest proportion born outside the UK are Barnsley, East riding 
of Yorkshire and North East Lincolnshire

41.5% of those born outside the UK were born in Asia

Table 6 sets out population projections by ethnicity. Key points include:

Bradford is projected to have a significant increase in people from Asia, over 76,000 
by 2031

Kirklees and Leeds are also projected to have significant increases in the Asian 
population, both in excess of 20,000 by 2031

Bradford, Leeds and Sheffield show the highest increases in the Chinese population

Leeds and Bradford show highest projected increases in the White:Other population
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Table 6 Resident Population by Country of Birth, Yorkshire and Humber 2014

Source: ONS
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Figure 4 Resident Population by Country of Birth, Yorkshire and Humber 2014

Source: ONS
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Table 6 Population Projections to 2013, Yorkshire and Humber Districts, by Ethnicity

Source: Public Health England



Radiology in Yorkshire & The Humber - Demography 17

Population Projections

The number and proportion of older people in the UK is continuing to rise, with the 
median age of the population being 40 years in 2014, the highest ever estimated (11). 
Nationally, there were 11.4 million people (17.7% of the population) aged 65 and over in 
mid-2014, up from 11.1 million (17.4%) in the previous year. Of the UK’s individual nations, 
England’s population grew the most quickly during the year, growing by 450,800 people 
(0.84%). The increase of 491,100 from mid-2013 to mid-2014 included net migration 
adding 259,700 to population growth.

Yorkshire and the Humber, as a Region, is broadly experiencing population growth. 
This growth is likely to continue over the coming decades. Based on recent population 
projections from the Office for National Statistics, the total population is forecast to 
reach an estimated 5,656,600 by 2025 This equals an increase of 4.8% / 261,100.

Table 7 and Figure 5 below set these estimates out by Local Authority (LA) on a yearly 
basis. There is considerable variation in projected population growth between different 
LAs, with low rises in North East Lincolnshire and Doncaster, compared with high 
increases in Bradford, Barnsley, Kirklees, Leeds and Calderdale.

Table 8 illustrates possibly the most significant factor of all – the disproportionate rise 
in those aged 65+ by comparison with younger age groups. This older group bear by 
far the most significant burden of illness and morbidity, and represent the core group 
contributing to the increased demand for imaging services, particularly the more 
complex services such as interventional radiology (12).

The anticipated population growth and change in the character of the 
population will have major implications for the Region. There will be 
considerable implications for public services and the local infrastructure. 
The large increase in the number of old people, particularly very old people, 
in the Region will place considerable additional demands on health and 
social care services.
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Table 7 Local Authority Population Projections, Yorkshire and Humber 2015-2025

Source: ONS
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Figure 5 Local Authority Population Projections, Yorkshire and Humber 2015-2025

Source: ONS
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Table 8 Population Projection, Yorkshire and Humber, by Age Group, 
 2012-22

Source: ONS

Discussion

The key factors in demography are the simple ones. People are living longer, the older 
population is expanding. Multimorbidity is becoming a key factor - as people get older, 
their probability of being diagnosed with multiple diseases (‘multimorbidity’) rises 
considerably. A recent large UK study found that the prevalence of people with more 
than one disease increases substantially with age and is present in most people aged 
65 years and over (13). In the UK the number of people with three or more long-term 
conditions is predicted to rise from 1.9 million in 2008 to 2.9 million in 2018 (14).

In addition, ethnic make up is changing which may have particular implications, for 
example  south Asian people in particular have a particular susceptibility to cardiovascular 
disease and type 2 diabetes mellitus.
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Section 3: Epidemiology
Introduction

This section considers some of the key epidemiological characteristics of the population 
of Yorkshire and the Humber that are important in determining current and future 
need for Radiology services in the context of the Region as a whole. It builds on the 
demographic data contained in Section 2.

A key purpose of this report is to help set out future themes for development of Radiology 
Services. It outlines the patterns of some of the key social and clinical factors across the 
Region, with additional service activity data supplementing population level statistics in 
Section 4 – Service Review. 

Please note: By necessity this report has accessed a wide range of epidemiological 
and demographic data sources. Where discrepancies in estimates of prevalence exist, 
these are due to the use of different data sources and should be interpreted in the 
context of the samples and methods used – please seek advice from the Department 
of Public Health if necessary. It should also be noted that in some cases data gaps have 
necessitated local statistical manipulation of figures to derive estimates.

Socioeconomic Factors

Social determinants of health are major factors responsible for a population’s health and 
health inequalities (1). Yorkshire and The Humber as a region is one of the more deprived 
in England, measured by having far more Lower Layer Super Output Areas (LSOAs) in 
the 20% most deprived districts than the 20% least deprived districts. For deprivation 
in England, measured by the Indices of Multiple Deprivation, the most deprived council 
districts in the region are, in descending order:

Kingston upon Hull (11th in England)

Bradford (32nd)

Doncaster (41st)

Barnsley (43rd)

North East Lincolnshire (49th)

Sheffield (63rd)

Wakefield (66th)

Rotherham (68th)

Kirklees (82nd) 

More deprived areas have more emergency inpatient admissions per head than less 
deprived areas. The number of elective admissions per head, however, is broadly 
similar across all deprivation deciles. The positive relationship between deprivation and 
emergency episodes per head applies in a similar way to all age-sex groups. There 
are also more Accident and Emergency (A&E) attendances per emergency admission 
in more deprived areas. Evidence showing the conversion of A&E attendances to 
emergency admissions suggests that there is more attendance in deprived areas for 
less serious health problems that could be treated in primary care. Deprivation is also 
associated with a lower proportion of referrals to outpatient care from the GP and a 
higher proportion referred following an A&E admission or from an A&E department (2).
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Unemployment

Employment and working conditions are prominent determinants of health, with work 
and employment relations playing a major role in most people’s lives (3). Because they 
are unequally distributed by social class, gender, ethnicity/race or migrant status, these 
conditions also make a substantial contribution to health inequalities (4). It has been 
proven that employment is generally beneficial to individuals. It can provide structure, 
social integration and a sense of personal achievement to those who may have lost 
these. Surveys have shown that an overwhelming majority of people who use psychiatric 
services want to be in employment, having the highest percentage of those wanting to 
work out of all benefit claimants. 

Additionally, employment rates among users of mental health services remain very low 
despite many wishing to work and the development of services to assist them. This is 
known to result from complex health, economic and social factors. Deliberate Self-Harm 
is one of the five most frequent causes of acute medical admission for both men and 
women in the UK (5), and evidence suggest that long-term unemployment is associated 
with greater incidence of suicide and self harm. Results of the meta-analysis suggest 
that risk is greatest in the first five years, and persists at a lower but elevated level up to 
16 years after unemployment (6).

Unemployment status, multiple job losses, and short periods without work are all 
significant risk factors for acute cardiovascular events (7). Current levels of unemployment 
are estimated to be causing 1145 deaths per year, 275 409 cases of long term limiting 
illness and a total of 221 020 cases of mental health problems in England, distinctively 
higher in the North compared with the South (8).

Figure 1 below sets out the proportion of people who are long-term unemployed in 
Yorkshire and Humber Districts 2012-14. Clearly Kingston upon Hull shows the greatest 
proportion, with North Yorks and York the lowest – there is an implied correlation with 
deprivation here.

Figure 1     Long-Term Unemployment, Yorkshire and Humber 2012-14

Source: ONS
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Life Expectancy

As a nation, people are living longer, and there have been significant increases in 
life expectancy and reduced premature mortality from the main diseases. There are, 
however, persistent inequalities in life expectancy and healthy life expectancy between 
communities. Both the NHS Outcomes Framework and the Public Health Outcomes 
Framework have overarching aims to increase healthy life expectancy, and to reduce 
differences in life expectancy and healthy life expectancy between communities. 

Prolonged life expectancy and medical advances increase the proportion and number 
of people in older age groups. This is the cohort of people in whom long-term conditions 
and multimorbidity are most common and as such they represent the group which 
places the highest demand on healthcare services, particularly imaging services.

Figure 1 below sets out the changes in male life expectancy observed in the Districts of 
Yorkshire and Humber between 2000 and 2013. Steep increases are observed across all 
Districts, as are the marked inequalities between some Districts. For example, Barnsley 
and Bradford, both relatively deprived parts of the Region, show life expectancy of 
78.1 and 77.5 years respectively, whereas Craven, one of the more affluent parts of the 
region, shows a life expectancy of 81 years.

Figure 2 illustrates this phenomenon with respect to Potential Years of Life Lost from 
Causes Amenable to Healthcare. There is a clear upward gradient from the more 
affluent Districts such as Harrogate and York to the more deprived Districts such as Hull 
and Bradford.

The implications of these observations for Radiology services are manifold and centre 
largely upon the relationship between socioeconomic status, incidence of disease and 
death, and access to services. Julian Tudor Hart famously stated, “The availability of 
good medical care tends to vary inversely with the need for it in the population served. 
This inverse care law operates more completely where medical care is most exposed 
to market forces, and less so where such exposure is reduced” (9).

(Note: - The increasing likelihood that people survive longer leads to a 
decline in the death rate and contributes to an older age structure of the 
population. Longevity, on the other hand, is affected by only the death rate 
of a community. The lower the death rate, the higher the life expectancy.)

Key statistics to acknowledge include:

Of the 16 million adults admitted to hospital last year, almost 8 million (47%) were 
aged 65+ (10)

Deprivation is strongly associated with hospital use. Those who are more deprived 
use more emergency care (11)

Increased socioeconomic deprivation is associated with increased prevalence of 
mental illness (12, 13). People with mental ill health use more emergency hospital care 
than those without mental ill health. In 2013/14, this was 3.2 times the accident and 
emergency (A&E) attendances and 4.9 times the emergency inpatient admissions) 
and in 2013/14, 62 per cent of A&E attendances for those with mental ill health were 
from people living in the most deprived areas (14)
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The implications of an aging population are now a part of long- term hospital planning. At first glance, we might think that a reduced 
death rate is synonymous with better health and reduced hospital use, and conversely, that the longer life expectancy observed in more 
affluent areas might be expected to be offset by the reduced morbidity that is associated with reduced socioeconomic deprivation. 
However, we know that health is more than longevity. If death rates decrease without improvements in the degree of disability there will 
be a greater number of people (mostly elderly) living with chronic conditions. The probable result will be an increase in hospital use (15).

Figure 1 Male Life Expectancy, Yorkshire and the Humber, 2000-2013

Source: HSCIC
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Figure 2 Potential Years of Life Lost from Causes Considered Amenable to Healthcare, Yorkshire and Humber  
 CCGs 2013

Source: HSCIC
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Smoking

Smoking prevalence is a reliable indicator of general morbidity and health need within a 
population and can be interpreted as a proxy for hospital admission and use of radiology 
services. Approximately 1.1 million smokers are treated in English hospitals each year, 
receiving a total of 2.6 million episodes of care (16). Smoking was responsible for over 
460, 000 adult admissions to National Health Service (NHS) hospitals in England in the 
year to March 2012, and treating diseases caused by smoking cost the NHS over £5 
billion, about 5% of its annual budget, in the 2005–2006 financial year (17).

In particular, smoking related disease creates a particular need for interventional 
radiology services, for example : 

Aortic Abdominal Aneurysm Stenting

Peripheral Arterial Disease - Angioplasty

Carotid Artery Disease and Stroke – Endarterectomy and stenting

Stroke – direct delivery of thrombolytics

Figure 3 below sets out recorded smoking prevalence in Yorkshire and Humber Districts 
from 2010 to 2013. There are insufficient data points to apply Statistical Process Control 
techniques here but the picture appears heterogeneous and it is difficult to make robust 
epidemiological conclusions.

Treating smoking should be a high priority in the delivery of NHS services; however, 
the proportion of smokers who receive treatment for smoking from the NHS each year 
is extremely low and falling (18). Contrary to Domain 1 of the NHS Outcomes Framework 
to prevent people dying prematurely, this low engagement with smokers represents 
a failure by the NHS to treat the biggest avoidable cause of disease, death and social 
inequality in health in the UK. Since delivering smoking cessation interventions in 
secondary care is highly cost-effective (19).

Around 47% of people treated in hospital are current or ex-smokers, compared with 
about 35% of those not treated (16). Guidance issued by the National Institute for Health 
and Care Excellence (NICE) in 2013 recommended the routine and systematic delivery 
of cessation support to all smokers using secondary care services (19).

A recent systematic review of smoking cessation in Accident and Emergency (A&E) 
Departments found that the majority of investigations did not report significant differences 
in tobacco abstinence between cessation intervention groups (20). However two studies 
reported significant differences in cessation and evaluated patient satisfaction with A&E 
based tobacco cessation interventions, and both reported greater than 90% satisfaction. 
The study concluded that A&E visits in combination with A&E initiated tobacco cessation 
interventions are correlated with significant cessation rates, although future research is 
indicated to definitively evaluate intervention efficacy.

A 2006 Joint Statement by Emergency Medicine Organisations in the USA stated that 
“tobacco control fits within the traditions of other Emergency Department-based public 
health practices, such as injury control. Emergency Department based tobacco control 
would allow the specialty to help to reduce the prevalence of smoking among US 
citizens” (21).

Given the rising levels of activity in Radiology Departments, they represent a prime 
opportunity in which to offer Clinically & Cost-effective Smoking Cessation advice.
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Figure 3 Smoking Prevalence in Yorkshire Districts, 2010-2013

Source: HSCIC
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Disease Epidemiology

An in depth analysis of disease specific epidemiology by district is beyond the scope 
of this report, the key aims are to demonstrate the growing elderly population and the 
increased morbidity and mortality in more deprived areas compared with more affluent. 
Figures 4 and 5 give two important examples of this:

Figure 4 shows rates of myocardial infarction, stroke and stage 5 chronic kidney 
disease in people with diabetes across Yorkshire and Humber CCGs. This is a 
relatively complex multifactorial relationship and significance testing shows no 
significant correlation (r = -0.03) with deprivation (as measured by Index of Multiple 
Deprivation score)

Figure 5 shows Under 75 Mortality from Cardiovascular Disease for Yorkshire and 
Humber CCGs in 2013. This is a more direct and less complex relationship and 
significance testing shows a strongly significant positive correlation (r = 0.86) with 
deprivation (as measured by Index of Multiple Deprivation score) 

As people get older, their probability of being diagnosed with multiple diseases 
(‘multimorbidity’) rises considerably. A recent large UK study found that the prevalence 
of people with more than one disease increases substantially with age and is present 
in most people aged 65 years and over (22). In the UK the number of people with three 
or more long-term conditions is predicted to rise from 1.9 million in 2008 to 2.9 million 
in 2018 (23).

Radiology Context

There is an excellent epidemiological opportunity to analyse the Radiology procedures 
conducted across Yorkshire and the Humber by the ICD-10 disease code of the admission 
itself. This would enable to us to perform in-depth, granular analyses of the relationship 
between population disease epidemiology and its effect on Radiology Services and 
activity. 

As part of this study, discussions took place with Public Health England as to how this 
might be achieved. We were informed that the data in question are only now being 
assembled and will be available by the end of 2015. If we continue and perform these 
analyses for Yorkshire and the Humber we will be the first people in the country to 
access these datasets. This represents an important opportunity for both the YHAHSN 
and the region and it is strongly recommended that this is pursued.
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Figure 4 Myocardial Infarction, Stroke and Stage 5 Chronic Kidney Disease in people with Diabetes, 
 Y&H CCGs 2013

Source: ONS
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Figure 5 Under 75 Mortality from Cardiovascular Disease, Y&H CCGs 2013

Source: ONS
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Screening

Radiology services are of prime importance in the delivery of screening services and 
particularly the national screening programmes, in particular the NHS Breast Screening 
Programme and the NHS Abdominal Aortic Aneurysm Screening (AAA) Programme.

A detailed review of screening services is beyond the scope of this report, and cancer 
screening services have been addressed in detail elsewhere. However some key 
statistics are explored below.

Breast Screening

Across the UK women aged 50 to 70 are invited for breast screening with mammography 
every three years by the NHS Breast Screening Programme. Women over 70 are eligible 
for breast screening but are not automatically invited.

Across England:

The percentage uptake has fallen slightly in England since 2001 decreasing from 
75% to 73% in women aged 50 to 64 from 2000-1 to 2010-11, and from 74% to 73% 
in women aged 50 to 70 from 2002-3 to 2010-11 (24).

Despite the decrease in uptake, coverage (the total number of women who have 
attended screening by invitation or by GP or self referral) for women 50 to 64, is 
currently increasing, rising from a low of 69% in 2003-4 to 71% in 2010-11.

The number of women aged 50 to 64 referred for assessment as a result of screening 
has fallen from around 60,200 (4% of women screened) in 2000-1 to around 53,200 
(3%) in 2010-1.

For women aged 50 to 64 the detection rate of cancers and tumours by the National 
Health Service Breast Screening Programme increased sharply between 2000-1 
and 2003-4, from 6.1 per 1,000 women screened to 7.2, but has since stabilised at 
around 7 per 1,000. The detection rate for women aged 50 to 70 has continued 
to be slightly higher than for women aged 50 to 64 and is currently 7.6 per 1,000 
women screened.
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Yorkshire and The Humber:
Table 1 below sets out uptake, coverage and detection Rates in women By Strategic 
Health Authority for 2011. Yorkshire and the Humber performs moderately well in respect 
of uptake and detection rates, however is some way behind the best performing SHAs.

Table 1 Uptake, Coverage and Detection Rates in Women By SHA 2011

Source: cruk.org/cancerstats

Abdominal Aortic Aneurysm Screening

The NHS Abdominal Aortic aneurysm (AAA) screening programme is available for all 
men aged 65 and over in England. The programme aims to reduce AAA related mortality 
among men aged 65 to 74. A simple ultrasound test is performed to detect AAA.

Across England:

National data show that social deprivation is linked to a higher prevalence of 
abdominal aortic aneurysms but a lower uptake of AAA screening (25)

Provisional data for the 2014 to 2015 screening year indicate that uptake of screening 
nationally is still around 75% to 80% and the prevalence of aneurysms in 65-year-old 

men is still declining slightly

Yorkshire and the Humber:

Table 2 below sets out AAA screening uptake, coverage and declined for initial screens 
in Y&H for 2013/14. The programmes in Central Yorkshire, South Yorkshire and West 
Yorkshire have coverage above the national figure however the programme in North 
Yorkshire and Humber performs poorly by comparison. 
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Table 2 AAA Screening % uptake, coverage and declined for initial  
 screens Y&H 2013/14

Source: www.gov.uk/population-screening-programmes-screening

Table 3 sets out AAA activity data from the screening programme for Yorkshire and 
Humber for 2013-14. Numbers are clearly relatively small in respect of activity and 
procedures.

Table 3 AAA Activity Data Y&H 2013/14

Source: www.gov.uk/population-screening-programmes-screening
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Access to Non-cancer Screening

Figure 6 below sets out access to non-cancer screening across Yorkshire and the 
Humber from 2010-13. Access figures are lowest in Rotherham and Bradford, two 
relatively deprived areas and highest in Doncaster, Kirklees and Sheffield.

Figure 6 Access to Non-Cancer Screening, Y&H Districts 2010-13

Source: HSCIC

Trauma

Although injuries resulting from offences involving knives or sharp instruments are not 
recorded  by the police, some data for England is available from the NHS Hospital 
Episodes Statistics. The recording of the cause of hospital admission is not mandatory 
so the figures should be treated with some caution. 

Between 2011-12 and 2012-13, hospital admissions for assault with sharp instruments 
fell by 14% (641 admissions) to 3,849. This follows a period of steady decline between 
2006-07 and 2011-12 from 5,720 to 4,490, a fall of 22% over this period  

Between 2008-09 and 2012-13, hospital admissions for assault with sharp instruments 
and police recorded offences involving knives or sharp instruments have followed a 
similar pattern, although, as expected, the absolute number of recorded knife crime 
offences is considerably higher. Both are at their lowest level recorded in the last 
five years, having fallen sharply between 2011-12 and 2012-13.
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Figure 7 below sets out these figures for Yorkshire and Humber. Observations include:

The data are largely heterogeneous although a number of notable peaks are 
observed, for example Barnsley 2009-10 and Leeds 2011-12

A sharp fall in both North East Lincolnshire and Bradford

Road Accidents

Figure 9 sets out rates of people killed or injured on roads for Yorkshire and Humber 
Districts from 2009-2013. Observations include:

Relatively high rates in Craven, Richmondshire and Hambleton

Relatively low rates in Barnsley, Bradford, Kirklees and Leeds



37Radiology in Yorkshire & The Humber - Epidemiology

Figure 7 Hospital Admissions for Assault with Knives or Sharp Instruments, Yorkshire and Humber Districts   
 Rolling Averages 2009-2013

Source: HSCIC
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Figure 8 People Killed or Injured on Roads, Yorkshire and Humber Districts, 2009-2013

Source: HSCIC
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Discussion

Like all regions, disease epidemiology in Yorkshire and the Humber will reflect its 
social deprivation profiles. We have observed here that life expectancy is lower in 
more deprived areas and that potential years of life lost due to conditions amenable to 
healthcare show a similar pattern. 

It is important to consider the dynamics that exist between longevity and mortality rates, 
i.e. the increasing likelihood that people survive longer leads to a decline in the death 
rate and contributes to an older age structure of the population. Longevity, on the other 
hand, is affected by only the death rate of a community. The lower the death rate, the 
higher the life expectancy.

Screening programmes lead to a large proportion of radiological activity and it is 
important that this report is considered alongside the data that is published relating to 
these.

The implications of these observations for Radiology services are manifold and centre 
largely upon the relationship between socioeconomic status, incidence of disease and 
death, and access to services. Julian Tudor Hart famously stated, “The availability of 
good medical care tends to vary inversely with the need for it in the population served. 
This inverse care law operates more completely where medical care is most exposed 
to market forces, and less so where such exposure is reduced

A regionally agreed definition/framework of population need in Radiology could be of 
use – would help enormously strategically and in process (Commissioners, HWBBs, 
Integration, Value, increased focus on being proactive rather than reactive).
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Section 4: Service Review

Trusts and Acute Hospitals

The list below shows all of the Acute Trusts and their subsidiary hospitals across 
Yorkshire and the Humber.

Airedale NHS Foundation Trust

 - Airedale Hospital

Barnsley Hospital NHS Foundation Trust

 - Barnsley Hospital

Bradford Teaching Hospitals NHS Foundation Trust

 - Bradford Royal Infirmary

 - St Luke’s Hospital

Calderdale And Huddersfield NHS Foundation Trust

 - Calderdale Royal Hospital

 - Huddersfield Royal Infirmary

Doncaster And Bassetlaw Hospitals NHS Foundation Trust

 - Bassetlaw Hospital

 - Doncaster Royal Infirmary

Harrogate And District NHS Foundation Trust

 - Harrogate District Hospital

Hull And East Yorkshire Hospitals NHS Trust

 - Hull Royal Infirmary

Leeds Teaching Hospitals NHS Trust

 - Leeds General Infirmary

 - St James’s University Hospital

 - Leeds Children’s Hospital

Mid Yorkshire Hospitals NHS Trust

 - Dewsbury and District Hospital

 - Pinderfields Hospital

 - Pontefract Hospital

Northern Lincolnshire And Goole NHS Foundation Trust

 - Diana, Princess of Wales Hospital, Grimsby

 - Scunthorpe General Hospital

 - Goole and District Hospital

Rotherham NHS Foundation Trust

 - Rotherham Hospital

Sheffield Children’s NHS Foundation Trust

 - Sheffield Children’s Hospital
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Sheffield Teaching Hospitals NHS Foundation Trust

 - Northern General Hospital

 - Royal Hallamshire Hospital

 - Jessops Women’s Hospital

 - Charles Clifford Dental Hospital 

 - Weston Park Hospital

York Teaching Hospital NHS Foundation Trust

 - The York Hospital

 - Scarborough Hospital

Table 1 below sets out the catchment populations of the Acute Trusts.

Table 1 Catchment Populations, Y&H Acute Trusts 2013

Source: APHO
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Figure 1 below shows the geographical location if the Acute Trusts (generally the largest/
key Acute hospitals in the Trusts themselves).  On inspection there is a relatively good 
correlation with population density.

Figure 1 Yorkshire and Humber Acute Trusts by Geographical Location

Workforce

The UK has 48 trained radiologists/million pop, as compared to (1):

Germany 78

Sweden 107

France 113

The recent yearly average increase in activity in England is 10.3% for CT and 12% for 
MRI (1).

In addition, the current and anticipated increase in demand is for the more complex and 
time-consuming imaging examinations. This is largely due to the increasing number of 
elderly and very elderly, many of whom are more likely to require complex interventional 
procedures. The situation is exacerbated by problems recruiting generalists, with a US 
study suggesting strong preference for single-specialty with general capabilities (2), and 
majority of Consultant Radiologists in the UK are vice-versa.

CfWI Clinical Radiology Stocktake December 2012 (3)

In March 2012, the Royal College of Radiologists presented a case to the Medical 
Programme Board (MPB) for growing the clinical radiology workforce. The RCR stated 
that because of increased demand on clinical radiology services, the profession would 
need to increase training numbers by 60 trainees per year for the next five years. The 
MPB recommended that the case should be reviewed by the Joint Working Group on 
Specialty Training Numbers.
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The Centre for Workforce Intelligence (CfWI) was commissioned by the Department of 
Health to undertake this review. The report comprises a stocktake of the clinical radiology 
workforce (excluding clinical oncology) in England, and provides an assessment of the 
RCR’s case for growing the specialty.

Key findings

There had been year-on-year increases in all imaging modalities with this trend 
expected to continue

Complex imaging, which is more consultant intensive, is increasing as a percentage 
of total imaging with this trend expected to continue

An increasing imbalance between supply and demand, with the consultant workforce 
potentially unable to cope with additional imaging demands expected in the future

Current training numbers are inadequate to meet future demand as the service 
presently configured

An expansion of clinical radiology trainee numbers is required 

There is evidence to support expansion of the interventional and paediatric radiology 
workforces

Growth of the non-medical workforce, particularly radiographers, is required to 
support any workforce expansion in clinical radiology

Effective planning for the clinical radiology workforce cannot be considered 
in isolation from other workforces providing essential support, particularly 
radiographers. There is a need for a whole-team approach to clearly understand 
the scope, boundaries and overlaps of the various imaging professions to enhance 
patient safety, optimise skill mix and enable more effective workforce planning

There is consensus within the profession that increased academic activity would be 
desirable

Key Recommendations

An increase of 30 clinical radiology Specialty Training 1 (ST1) posts above the 
planned ST1 posts for 2013, and that ST1 posts are maintained at baseline plus 30 
for subsequent years so that the total number of clinical radiology National Training 
Numbers (NTNs) increases by 30 per year. These should include posts within 
interventional, paediatric and breast radiology

The RCR to further analyse the regional variation of consultant-to-population ratios, 
as the data suggests a possible imbalance

Professional bodies involved in clinical imaging to further analyse the impact 
of service changes and activities on future demand, to refine the RCR’s activity 
guidelines to enable more accurate forecasting

The RCR to work with other professional bodies to further support and develop skill 
mix to expand the workforce where possible and appropriate

Commissioners to work with education providers and the profession to reduce the 
current training attrition rate

The CfWI and the RCR to analyse interventional, paediatric and breast radiology 
service provision to quantify future training number requirements and to engage 
with commissioners to consider dedicated training numbers for these subspecialties. 
Commissioners to consider the development and implementation of the three-tier 
model of service delivery for paediatric imaging
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The Society and College of Radiographers (SCoR) to continue to support and enable 
radiographers in taking on more image reporting responsibilities where appropriate

The CfWI to conduct an in-depth review of radiography to quantify future workforce 
requirements; the review to include training in subspecialty areas, skill mix and the 
case for formal career plans for paediatric and interventional radiographers

Royal College of Radiologists Census 2014 Report (4)

The RCR’s primary source of workforce data is captured through its workforce census. 
The aim of the census is to obtain accurate data on the composition of the UK clinical 
radiology workforce, for use by the RCR and external organisations interested in 
workforce planning.  

The census for 2014 delivered a 100% response rate from clinical directors and workforce 
leads of UK clinical radiology departments. As such it provides a reliable insight into 
emerging trends and patterns and continues to highlight the difficulties departments are 
facing in the provision of safe, high-quality services. One of the main, ongoing difficulties 
is a shortage of radiologists to meet the increasing demands made on their professional 
work. This conclusion emerges from both the quantitative and qualitative data provided 
by those who have an informed and frontline view of radiological services in the UK, i.e. 
clinical directors and workforce leads.

In total, 208 radiology departments in the NHS took part in the census. 

A summary of results for Yorkshire and Humber is presented in Table 2 and Figures 2 
and 3 below. Key observations include:

Yorkshire and The Humber performs relatively well relative to England

There were 29 unfilled posts across the region in 2014 (10%)

26 Consultants are planning to retire in the next 5 years (10.4%)

47% of Consultants are planning to retire in the next 15 years

Data points are so few it is not appropriate to perform significance testing on trends

Discrepancy between Whole Time Equivalents (WTEs) and posts reflects part time 
working
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Table 2 RCR Census 2014, Summary of Results for Yorkshire and   
 Humber

Source: RCR Census 2014

Figure 2 Percentage Change in WTE Cons./100,000 pop. 2012–2014

Source: RCR Census 2014
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Figure 3 Estimated % of Consultants expected to retire in next 5 years

Source: RCR Census 2014

Digital Imaging Dataset

The Digital Imaging Dataset (DID) is a central collection of extracts from local Radiology 
Information Systems (RISs). It includes:

Referral source

Patient type

Details of test 

Demographic information

National coverage

Trust-specific

This section sets out some key data from the DID for Yorkshire and the Humber. The 
tables and figures are set out in series below, and key observations are set out prior to 
these.

Key Observations

Figure 4 Radiology Departments, Yorkshire and Humber Districts 2014
This figure provides a simple picture of the location of Radiology Departments across 
the region. Clearly the greatest number are placed in Leeds, followed by Sheffield. This 
is to be expected given that both cities contain large tertiary referral centres.

Figure 5 Global Activity by Treatment Modality, Yorkshire and Humber 2014
This figure sets out the global number of Radiology procedures, by modality in Acute 
Trusts across the region. Again urban centres dominate, with plain X-Ray constituting 
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the greatest volume of procedures. 

Table 2/Figure 6 Rates of Radiology Activity by Modality and Quintile Score, 
    Yorkshire and Humber Districts 2014
This table and figure set out the population rates of access to Radiology procedures by 
district across the region. The results are subdivided into quintiles to provide a picture 
of equity of access across the region. On a global basis, Bassetlaw seems to provide 
best access, followed by North Yorks, Sheffield, Doncaster, North Lincs and North East 
Lincs. Calderdale, Barnsley and Hull seem to provide poorest access.

Figure 7 CT Activity, Yorkshire and Humber Acute Trusts 2014
This figure is largely unremarkable with a relative steady state maintained across all 
Trusts

Figure 8 MRI Activity, Yorkshire and Humber Acute Trusts 2014
Other than an upward spike in January 2015 at Leeds, This figure is largely unremarkable 
with a relative steady state maintained across all Trusts

Figure 9 Ultrasound Activity, Yorkshire and Humber Acute Trusts 2014
The key observation here is a spike in activity from August to November 2014 at Leeds. 
Apart from this observation, his figure is largely unremarkable with a relative steady 
state maintained across all Trusts

Figure 10 Plain X-Ray Activity, Yorkshire and Humber Acute Trusts 2014
This figure is largely unremarkable with a relative steady state maintained across all 
Trusts

Figure 11 Nuclear Medicine Activity, Yorkshire and Humber Acute Trusts 2014
Interestingly there seems to be a tail off in procedures at the two large centres at Leeds 
and Sheffield. Apart from this observation, this figure is largely unremarkable with a 
relative steady state maintained across all Trusts

Figure 12 Fluoroscopy Activity, Yorkshire and Humber Acute Trusts 2014
This figure is largely unremarkable with a relative steady state maintained across all 
Trusts

Figure 13 PET Activity, Yorkshire and Humber Acute Trusts 2014
This figure is notable for a steady climb in activity at Leeds across the time period, 
levelling out as it approached January 2015

Figure 14 SPECT Activity, Yorkshire and Humber Acute Trusts 2014
Numbers here are small and restricted to Leeds, Sheffield and Bradford.
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Figure 4  Radiology Departments, Yorkshire and The Humber
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Figure 5  Global Activity by Treatment Modality, Yorkshire and Humber 2014
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Table 2  Rates of Radiology Activity by Modality and Quintile Score, Yorkshire and Humber Districts 2014
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Figure 6  Rates of Radiology Activity by Modality and Quintile Score, Yorkshire and Humber Districts 2014
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Figure 7  CT Activity, Yorkshire and Humber Acute Trusts 2014-15
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Figure 8  MRI Activity, Yorkshire and Humber Acute Trusts 2014
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Figure 9   Ultrasound Activity, Yorkshire and Humber Acute Trusts 2014
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Figure 10  Plain X-Ray Activity, Yorkshire and Humber Acute Trusts 2014    
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Figure 11  Nuclear Medicine Activity, Yorkshire and Humber Acute Trusts 2014
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Figure 12  Fluoroscopy Activity, Yorkshire and Humber Acute Trusts 2014
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Figure 13  PET Activity, Y&H Trusts 2014
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Figure 14  SPECT Activity, Y&H Trusts 2014
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Discussion

There can be little doubt that the growing mismatch between demand for Radiology 
services and the capacity to manage this demand is a key priority, if not the paramount 
issue overall.

It might be argued that the activity data shown here are at odds with the perceived steady 
rise reported across the country. It is important that this is monitored prospectively, 
preferable with Statistical Process Control/Time Series methodologies.

It is interesting to observe rates of access to radiological procedures across different 
Districts. It would be helpful if these figures were employed in a benchmarking exercise 
which may reveal valuable good practice which can help to address inequalities in 
access (and this potentially outcomes) between districts.

Discussions with stakeholders revealed that detailed Radiology equipment manifests 
and breakdown of staff by skill mix are not routinely collected, maintained and shared 
by Acute Trusts across the region. In order to be better prepared to plan for and adapt 
to the changing demands in epidemiology, demand and healthcare structures and 
processes, it is strongly recommended that these are developed systematically across 
the region. This will enable better matching of skills and capital assets to local need, 
particularly if employed in tandem with commissioning strategies and policies.
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Section 5: Qualitative Study

Introduction

This part of the report is designed to achieve two key objectives:

1.  To capture the insights and opinions of key stakeholders in a meaningful and  
 understandable way that can be used to contribute to the conclusions and   
 recommendations.

2. To help understand radiology services across the Region

Methodology

In order to undertake this section of the report, key stakeholders were contacted and 
asked to take part in an interview which would:

1. Give them the opportunity to communicate their experience and knowledge in a  
 manner which would contribute to the findings of the HNA. 

2. If they were a service provider, involve a number of questions specific to their  
 service being asked, and they may be asked to provide some data on service  
 activity where appropriate.

A small number of additional stakeholders were interviewed outwith the qualitative 
element of the study.

The Interview

Interviews were conducted one on one, and each took around one hour in total. Audio 
recordings were not made, and scribing was performed on a tablet computer with 
transcripts saved in PDF format.

Part 1 of the interview consisted of five questions, which were discussed in a ‘semi-
structured’ manner, where the responses were allowed to progress freely and cross over 
to other subjects with follow up questions introduced as the interviewer or interviewee 
felt appropriate. The same five questions were asked of all interviewees, as follows: 

1. What comes to mind when you think of Radiology in Yorkshire and The Humber?
This question was included in order to try and build up a more complete understanding 
of the different factors affecting Radiology Services across the region. It was often 
described to interviewees as identifying a regional ‘flavour’, where there might be 
elements particular or specific to Yorkshire and the Humber, which would help to 
underpin the findings of the report. In particular, are there specific cultural aspects, 
including organisational and professional cultures that are important, and that could 
help direct the subsequent questions.

2. What do you think is the biggest challenge we face in respect of Radiology in 
Yorkshire and The Humber?
The purpose of this question was to develop an understanding of the ‘big issues’, 
which would prove important when the project reached the stage of formulating 
recommendations. This was a key question in terms of identifying recurring themes 
where repeated interviewees identified the same issues repeatedly. In addition, 
this question was key in helping to identify issues which had not been previously 
thought of and which had not come up either in other interviews or at the AHSN 
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Steering Group. This question also served as a useful way of helping the interviewee 
to begin thinking about their priorities, particularly with a view to questions 4 and 5.

3. What do you think is the biggest asset we have in Yorkshire and The Humber in 
respect of Radiology?
The 2010 LGA report ‘A Glass Half Full’ highlighted the opportunities available 
through using an ‘asset approach’ in health care, by identifying the capacity, skills and 
knowledge present in individuals, communities and organisations and maximizing 
their potential to contribute to improvements (1). This question was designed to 
reflect this approach and to ensure that the resources already present in Yorkshire 
and The Humber are reflected in this piece of work.

4. What is the single most important priority for action currently in respect of 
Radiology in Yorkshire and The Humber?
This question was couched as being partnered with question 5, although the nature 
of question 5 was not revealed. This question was designed to get the interviewee 
to commit to a single strategic or operational priority above all others, hopefully 
informed by their responses to the first three questions. Whilst it is recognized that 
priorities are rarely addressed in isolation, it was hoped that this question would 
help to underpin the recommendations which would follow at the end of this report.

5. If you had £1,000,000 to spend to achieve the answer set out in question 4., 
how would you spend it?
It was explained to interviewees that, having identified their key priority for action, 
it would be helpful if they could outline how this might be achieved in practice. 
Hence, a notional sum of £1,000,000 was offered and the interviewees asked how 
they would spend this to achieve their priority. It was hoped that responses to this 
question might also help in the design of future business cases. 

Interviewees

Interviews were conducted by a Consultant in Public Health experienced in qualitative 
research.

Interviewees were selected to reflect the stakeholder profile and to include representation 
from key service providers and those who hold significant datasets relating to Radiology 
Services in the Region.

Analysis

The interviews were analysed using basic qualitative techniques which have been well 
recognised in healthcare research (2, 3, 4). This took place as follows

1. Transcripts of the interviews were read through several times and the subjects 
identified were organized and sorted in order to provide a basis for identifying 
themes (a process called coding)

Themes and subthemes were indexed and charted to enable classification of themes 
Themes were identified in the following categories:

a. Recurrent themes - those that were mentioned by three or more interviewees, 
as this number was felt to represent sufficient triangulation

b. Major themes – these were developed where clear groups of recurring themes 
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could be identified, e.g. those that related to staffing as an example. Those 
themes can be considered particularly important in respect of the influence they 
would have on our understanding of Radiology in Yorkshire and The Humber 
and were the most important to the study’s aims

Results

In total 7 individual qualitative interviews took place, including Radiologists, Senior 
Managers and academics. Two further additional interviews took place outwith the 
qualitative study.

Themes identified comprised:

6 recurrent themes

3 major themes

Innovation and Service Development

As the analysis progressed it became apparent that many respondents were keen to 
use the interviews as an opportunity to make suggestions for service developments or 
innovations that may improve services and/or outcomes. These were explored further 
to discuss validity and practicality/feasibility and those that it was felt should be taken 
forward and reported in the HNA were recorded, comprising 6 proposals.

Recurrent Themes

1. Need for Regional Collaboration
There was a clear feeling expressed that there is potential for services to be better 
organised on a regional basis and that this would release a number of important 
benefits, for example ”disentangling” radiologists from their own organisation, thus 
enabling better spread of precious skills. It was recognised that there may be a 
number of discrete “critical masses” of collaboration footprint – collaboration needs 
to be subregional as well as regional, with several levels and geographies. The 
notion of a “common approach” was generally agreed upon.

2. Issues with Outsourcing
A number of interviewees wanted to discuss outsourcing. There was concern 
expressed about the loss of face to face engagement when international outsourcing 
is used, and in particular the effect this can have on Multidisciplinary Team (MDT) 
dynamics. In addition, it was felt that outsourcing to locally based organisations 
needs to be readdressed, with greater integration with hospital corporate structures 
in order to maximise efficiency and value.

3. Heterogeneity of Trust approaches to staffing
There was a strong feeling that there are geographical areas with poor staff coverage. 
It was felt that smaller departments suffer more in this respect, with difficulties to 
recruit based on most newly qualified consultants wanting to work in specialist 
centres and smaller trusts being more likely to have Consultants first on call.

There was acknowledgement of some “patchy” adoption of roles across different 
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trusts – particularly in relation to skill mix and delegation patterns. It was felt that 
this probably driven by necessity (demand) rather than cost or strategic imperative.

4. Positive Networks and staff cross-working across region
There was universal acknowledgement that the existing willingness to work together 
across as best we can is a major asset to the region, and that this can be the key 
launchpad for improvement of services. There was a feeling that, as a region, we are 
lucky to have so many highly skilled radiologists and ancillary staff and that there is 
a willingness to “spread the wealth’ in terms of clinical expertise.

5. Skill mix
Different opinions were expressed here, reflecting the findings of theme 3 above. 
Some felt that there is resistance amongst some Radiologists in respect of “letting 
go” of some roles and activities to other clinical ancillary staff, e.g. radiographers 
and ultrasonographers. There was some feeling that training structures could be 
amended to better suit a model of skill mix, and that corporate engagement with 
Consultants to address concerns would be important.

6. Interfacing with Primary Care 
Some interviewees felt that there was somewhat of a growing “disconnect” with 
General Practitioners (GPs). Radiologists often get asked very basic questions by 
GPs, and the issue of “descriptive” vs. “actionable” reporting here was felt to be 
important. Central to this is a perceived increasing readiness of GPs to refer when 
they do not have enough time to do perform detailed physical examination. The 
awareness of the needs of GPs and Radiologists in this respect was felt to be worth 
reporting, as long as the patient outcome was at the centre of discussions.

Major Themes

1. Capacity vs. Demand
As highlighted in Section 4 (Service Review), this is the single most important driver 
of both concerns and critical thinking. It was clearly expressed by all interviewees 
that activity is increasing in the face of higher expectation and limited capacity to 
deliver. There is a feeling that this is getting worse steadily and as such needs to be 
the primary strategic focus in any change management. This situation is exacerbated 
by a shortage of radiologists, particularly in district hospitals.
Key to these observations was the view that Radiology has changed over the last 
ten years -  from a service to confirm diagnosis to a triage service for clinicians – and 
that this has led to massive increase in demand. Some frustration was expressed 
that there is investment in capital resource (e.g. scanners) in preference to investing 
in radiologists.

2. Technological Solutions
All interviewees cited the need to place technological innovation as a strategic 
priority.

There was an almost universal acknowledgement that Networked IT solutions 
were of paramount importance, e.g. cross-organisational Picture Archiving and 
Communication Systems (PACS).

It was felt that there is a strong integrated IT/Value argument to spend on linking 
up IT systems, modelling pathways and analysing them using health economics to 
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identify value points. Crucially, this would allow us to extract benefits through image 
sharing and more equitable access to rare expertise.

There was concern that approaches to this could be limited by a tendency to expand 
the current ways of working and not changing using IT infrastructure – removing 
that which doesn’t work whilst we innovate.

It was pointed out that hospitals across the region operate on different PACS 
systems, and that addressing the issue of connectivity to take data from any PACS 
system would be crucial. 

Finally, it was felt that the IT solutions are already there, we just need to “pull the 
trigger”.

3. Culture
A number of deep-rooted cultural issues were highlighted as key issues. As has been 
highlighted in other pieces of work, there is often resistance to change amongst 
professional groups, including Consultants, and it can be very difficult for Medical 
Directors to persuade clinicians to change. However, it was felt that there is high 
level support for leading change in this respect at Trust Board level.

Additionally it was acknowledged by a number of interviewees that the dominance 
of tertiary/teaching centres can be both a help and a hindrance, but the fact that 
there are pre-existing network cultures in the region  (say in West Yorkshire) can 
mitigate against any problems this may pose.
 
One interviewee highlighted the underutilisation of senior SpTs and that they could 
be used more for service delivery - e.g. doing own Ultrasound lists.

Finally, one interviewee highlighted that Clinical Senates are valuable in the cultural 
arena, as when you define your approach, the senate can challenge and validate 
that approach for you - like having a letter of support from a key clinician – this could 
be very useful if they validated the clinical case for change in medical leadership.

Innovation and Service Development

The following suggestions for local innovation were provided by interviewees

1. More innovation in maximising access – “Scanner in Meadowhall”

2. Use of the Calderdale framework, a toolkit that provides a systematic, objective  
 method of reviewing skill, role and service design, ensuring safe, effective and  
 productive patient centred care.

3. Batching software solutions as an underpinning element of IT infrastructure

4. Home reporting

5. “Insourcing” approaches as a development to current approaches to outsourcing

6. Detailed analysis of trust capacity to deliver and greater understanding of   
 equipment manifests and granular aspects of staff skill mix
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Section 6: Systems, Value And Economics

Introduction

It is generally accepted across the developed world that healthcare systems are entering 
a “second phase” characterised by a change (1, 2, 3): 

From: 

1. Volume Based Business Models

2. No shared financial risk

3. Acute Inpatient Hospital Focus

4. Regulatory Action Impedes Innovation

5. Volume of activity attracts greater reward than quality

To:

1. Focus on Population Health

2. Active Cost Management

3. New Ways of Delivering Care

4. Process improvement for quality and productivity

5. Scientific discovery, technology and skills

This paradigm change is characterised by a system of healthcare delivery based on 
“Accountable Care Organisations” (ACOs) - In the most straightforward terms, ACOs are 
networks of health care providers who work together to provide coordinated care for 
a particular group of patients. The primary focus is containing the costs of health care 
while simultaneously improving quality more effectively and efficient treatment of a 
patient is reflected by greater cost-effectiveness and financial health of the organisation.

Radiology Context

The following discussion is based on a number of symposium articles (4, 5, 6, 7) as well as 
peer-reviewed literature.

Diagnostic imaging is often used early in a patient’s hospitalisation. For this reason the 
radiology department serves as a reliable predictor, foreshadowing what is to come 
during the remainder of the care cycle across multiple departments in the hospital.

Hospital leaders preparing for the second phase can explore and consider how 
radiology impacts performance across departments – and the benefits of being able to 
confidently measure, analyse, benchmark, monitor and improve clinical and operational 
quality metrics either for themselves or for hospital clients and employers.

In addition to examining imaging appropriateness and utilisation, radiology analytics can 
also provide insight into cost drivers for imaging procedures, particularly with radiology 
workflow and report turnaround times revealing departmental bottlenecks that may be 
slowing treatment throughout.

Radiology Departments normally measure report turnaround time from the moment 
images become available for interpretation until the moment the final report is signed. 
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In reality, this represents only a small portion of the entire imaging cycle, which actually 
begins when the order for imaging is placed. We need to consider whether it is a better 
practice to measure each segment of the process. It may be that only by drilling down 
to that level, can a definitive understanding be achieved on how radiology is supporting 
or hindering the larger efficiency goals in the hospital.

Radiology has a unique opportunity to lead the conversation on efficiency and cost-
effectiveness analytics because so many aspects of its work can be easily measured 
and reduced to metrics. That is the nature of a highly-digital specialty.

Value

Price is what you pay. Value is what you get
(Warren Buffett)

Healthcare reform begs the question of how we will move from a volume based practice 
of radiology to one of value – and demonstrating value daily is not easy, especially 
for a profession that has been focused on “chipping away” at work lists and decrease 
turnaround times on reporting.

Although we may not have been focusing on value-based healthcare and value-based 
imaging, 10 or 20 years ago, there is now a good opportunity as we have requisite 
digital assets that we can draw on. This could allow radiology to guide hospitals as they 
makes the transition from volume- to value-based models of care delivery.

I am contextualising this as Radiology Departments being the 
“Nexus of Value” within an Acute Trust.

Although the primary focus of hospital-based radiologists is to deliver the entire 
continuum of services to the institution, they can also “market” their value-added 
services within the administrative environment of their parent Trust. Radiology has a lot 
to bring the table in this respect. Several key areas where they can provide valuable 
input include:

Diagnostic expertise - a radiologist could recommend a more effective imaging 
procedure —which may or may not be more expensive — that would lead to a better 
outcome

New safety and quality roles - education and services related to such topics as 
radiation safety or maintaining accreditation, eliminating the possibility of costly 
errors or violations.

Greater input into IT decisions

Developing new efficiencies

It is clearly useful to have a framework to structure such an approach – for example, Rao 
divides radiology’s value-added services into six categories (5)

1. Patient Safety

2. Exam Quality

3. Interpretation Quality
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4. Patient/Referrer Service Quality

5. Cost containment

6. Business Building

So what exactly does “value” look like in a modern Radiology Department?

Radiology has predominantly adopted a transactional, piecework business model, 
whose cost-effectiveness depends on high volumes of reports with emphasis based 
“system time” to diagnosis and decisions - the medical decision drives diagnostic 
systems and is the raison d’être of clinical imaging.

The “value chain” here is the series of linear and networked processes (image patients, 
image archiving) that use key resources (trained radiologists, scanners, PET imaging 
units) to create and deliver a product or service (report) someone is willing to invest in (8).

However, robust, validated metrics assessing radiology’s contribution to cost or 
outcomes are largely lacking. In fact, radiology is widely viewed as a contributor to 
health care costs without an adequate understanding of its contribution to downstream 
cost savings or improvement in patient outcomes (9). 

It is also important to bear in mind that, while image acquisition devices have proliferated, 
coming in multiple sizes, shapes, and technologies, the radiologist’s major contribution 
to this value chain has remained primarily to read images because the radiologist’s eye 
is highly valued - In a value focused ACO, radiologists become accountable for more of 
the value chain than reading images and have a better chance of thriving by centering 
on the idea of creating actionable information for decisions, rather than on the narrower 
focus of reading images.

Rao highlights a number of practical situations that place this in a working context:

“Urologists at your institution may have privileges for CT, but they are not in the best 
position to determine whether MRI would be the more appropriate exam because 

they only look at stones”

“The problem with cardiologists who want to do cardiac CT, for example, is that they 
may miss lesions in the lung, potentially the cause of the patient’s symptoms - We are 

giving second interpretations on these cases, and we are not getting paid for that”

“If you have a CT scanner in cardiology, where they do only cardiac work, you can’t 
keep the CT scanner in full use”

“Patients like to get their imaging close to their homes, and then they come into the 
tertiary-care facilities where The tertiary-care clinicians want their radiologists to look 

at the images”

“We are able to help contain costs by maximizing patient throughput, keeping the unit 
cost down”



Radiology in Yorkshire & The Humber - Systems, Value And Economics 73

Concerns

There are concerns however that need to be considered when placing Radiology at 
the centre of the value paradigm. For example, could it transpire that because doctors 
will be more focused on reducing health care costs, they may be reluctant to order 
certain imaging tests, even if those tests have previously proven valuable. However, 
if radiologists do not engage in or lead in this process, others will (8). Radiologists are 
already expressing these concerns (10) and it has been identified as a constraining factor 
in training younger Radiologists (11)

And what does value look like to patients?

There are five main factors that determine customer satisfaction with radiology 
services (12):

1. Reliability – ability to provide the service as promised to the customer and to do 
so accurately. In radiology, this means correct examination must be performed so 
that the correct views can be obtained. The report must be accurate and of high 
quality, regardless of who is reporting e.g., SpT or consultant, and the report must 
answer the clinical problem of the patient.

2. Responsiveness – willingness and ability to help customers promptly. In radiology, 
this means being able to get appointments for patients quickly as well as sending 
the films and report soon after the examination to the referring doctor. Long waiting 
times for appointments and taking more than a couple of hours to generate an 
urgent report is generally not acceptable in most hospitals.

3. Assurance – the customer must feel comfortable with the competence of the 
service provider. Customers must get the feeling that they are receiving the best 
service and must have confidence in the service. In radiology, this means that the 
staff must not only be technically competent but must also have interpersonal 
skills, as they must be able to interact with both patients and referring physicians. 
Many radiologists do not bother to interact or talk to patients but the need for this 
interaction is growing, especially with interventional procedures.

4. Empathy – the radiologist needs to show some degree of caring and attention to 
customers. This again highlights the importance of interpersonal skills, which starts 
from front desk reception staff to the radiologist.

5. Tangibles – the physical appearance of the department and facilities, and the 
quality of the equipment. In radiology, because of high capital cost of equipment, it 
is not always possible to have the best equipment but it is always important that the 
available equipment is used correctly and the quality of work produced is of high 
quality. It is not advisable to take too many shortcuts to save money e.g., performing 
a couple of pulse sequences of a MRI scan and filming only a few images of the 
sequences on hard copy.

Health services researchers have developed a number of patient-focused value 
metrics, include attempts to value health in terms of quality-adjusted life-years (QALYs). 
One common limitation of many of these approaches is their tendency to assume that 
economic preferences are a valid indicator of social welfare. The underlying presumption 
is that increases in quality translate into increased value, although this is not necessarily 
the case. Patients tend to choose health care providers who are located in relatively 
close proximity to their residence or place of business, and they expect physicians to 
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take geography into account. Patients who believe that they can obtain substantially 
higher value by traveling longer distances may be happy to do so. One difference is 
perceived quality (13).

Perhaps it is not enough to be able to say, “People are willing to pay for it.” We need to 
ask ourselves, “Should people be willing to pay for it?”
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Section 7: Innovations in Efficiency in Radiology   
   Departments Across Different Health Care   
   Systems

Background

The UK has around 48 trained radiologists per million population, a figure which has 
remained almost static for the past five years, this compares with 78 in Germany, 107 in 
Sweden and 113 in France (1). Prima face, this places the UK in a disadvantageous position 
in respect capacity:demand ratios, however the UK system has repeatedly been found 
to be the most efficient healthcare system in the world (2). Nonetheless, in times where 
demand is rising and resources are increasingly scarce, it is important that we research 
potential solutions that will prepare us for a future where an ageing population and 
increasingly expensive medical technologies will place ever increasing pressures on 
healthcare systems 

The Yorkshire and Humber Academic Health Sciences Network (YHASHN) has 
commissioned City of Bradford Metropolitan District Council Public Health External 
Development (PHED) to undertake a review of Radiology services across the region, 
focusing on need, demand, service capacity and matching future service design to 
projected levels of need and demand.

As part of the review process, the YHAHSN have requested a rapid review of the 
evidence relating to effective solutions to capacity:demand mismatch in other healthcare 
systems, and specifically in the private sector and in international healthcare systems. 
It is intended that this will constitute the first deliverable in the review process, and will 
inform the process as it continues, serving as a progenitor to the ongoing evidence 
review that will underpin the project.

It was agreed at the outset with the commissioners of this report that it should be placed 
in the context of a “real-world” exploration of the place that the evidence found actually 
takes in the design, commissioning and provision of Radiology services. As such the work 
is not restricted solely to the confines of formal literature review and critical appraisal 
frameworks, and so in addition to standard literature searching techniques, broader 
sources are used to garner important information, with studies and reports selected on 
the basis that that would help to grow understanding of the subjects in question.

Methodology

A locally developed evidence-search tool which has been in use for over ten years 
was used. This uses a broad range of sources, including guideline sources, commercial 
and government evidence search tools and standard libraries such as MEDLINE and a 
range of Healthcare Management databases including HMIC and Health Business Elite. 
Focused internet searches were also incorporated Search terms included:

Radiology

Imaging

Delay
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Efficiency

Bottleneck

International

Comparison

Public:Private

Summaries of searches are available from the author if required.

The research question was deliberately held as a broad construct based on what can be 
learned from International and Private healthcare systems outside the National Health 
Services (NHS) under the following framework: 

Do other systems demonstrate system characteristics or innovations that deliver 
superior efficiency and effectiveness than the NHS?

What do we define as superior characteristics? To include delivery of:

 - Clinical outcomes

 - Process outcomes

 - Financial outcomes

 - Governance outcomes

Main themes to include:

 - Public vs. Private comparisons

 - Public:Private partnerships 

 - International comparisons

 - Specific radiology findings

 - General efficiency findings

 - Delays

 - Pathway design

 - Medico-legal and defensive practice/overutilisation

 - Workforce:Capacity relationships

All comparisons were limited to healthcare systems in developed countries, in particular 
the United States (US), Australasia, Eastern Asia and mainland Europe.

Introduction

The challenges currently facing the English healthcare system are far from unique. Health 
care systems around the world are buckling under the pressures of ageing populations, 
medical cost increases, and reliance on expensive high-tech solutions and procedures. 
Industrialized nations all battle to balance the three shared concerns in modern health 
care: cost, access, and quality.
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Comparing health systems is a difficult task. The most difficult aspect part is often 
deciding on what to compare. Should we compare the health indicators of the country 
under different systems or their outputs or the satisfaction of the consumers? A 
comprehensive scale that encompasses all is be difficult to achieve. As a patient, access 
and quality of care may be more important; as a doctor, working conditions, research 
capacity and efficient systems may be more important.

To successfully redesign healthcare system, it is important to start from a basis that no 
healthcare system is perfect. Therefore the right question is whether system changes 
exist that can improve conditions substantially within a reasonable amount of time 
(3). Different healthcare systems meet different needs and set different priorities, and 
in doing so each has disadvantages and advantages. The process of redesigning or 
improving Radiology systems should not include copy another healthcare systems 
institutions exactly. We cannot necessarily adopt another system’s structure but we can 
adapt those approaches to our own needs.

It is important to consider issues of case mix but for the purposes of this report the 
assumption is made that developed world countries can be expected to have broadly 
similar epidemiological footprint, genetic differences notwithstanding.

International Comparisons

Before discussing the findings of the evidence review, it is crucial that we understand 
the underlying differences between international healthcare systems in order that we 
can place the findings in context and apply critical thinking as to whether they can be 
adapted in Yorkshire and the Humber. This section provides a broad background and 
exemplifies three key systems, The UK, US and Germany.

All countries can learn from others in relation to development of their health and social 
care systems. In the age of the internet and sophisticated sharing of biomedical research 
around the world, ideas and practices flow easily across borders. It seems rational 
that people facing similar problems can benefit from successful approaches in similar 
cultures societies and economies. Such lessons from abroad are, in some cases, made 
possible by cross-national comparisons and analyses of the extensive comparative data 
and information available.

One way of building an understanding of international healthcare systems is according 
to their place on the private to public funding spectrum. Systems will fall at different 
points along the spectrum, demonstrating different approaches. For example:

Health care in the United States is offered mostly through the private sector

In Canada it is administered through a provincial government system

In the UK public healthcare to all permanent residents, that is free at the point of need, 
being paid for from general taxation. In addition, the UK has a private healthcare 
sector which is considerably smaller than its public equivalent.

It is important to avoid any automatic assumption that other developed countries 
have superior healthcare systems than we do in the UK. For example, the UK system 
is generally seen as one of the most efficient and effective whereas the USA system 
performs poorly in comparative international analyses and, in particular, faces enormous 
challenges. 
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Additionally, we must bear in mind that Radiology systems are co-dependent on the 
performance of other parts of the healthcare system, for example referral systems, 
e.g. from Primary Care, and the capacity of “interventional” specialties such as 
surgical specialties to absorb and manage the sequelae of radiology diagnoses. As 
such, innovations considered in isolation may not be a good fit with the broader NHS 
healthcare system and its clinical pathways. Reforming English health care does not 
mean that we could or should copy any country’s institutions exactly. We cannot adopt 
another country’s structure but can perhaps adapt some approaches - it is not possible 
to import one nation’s health care system into another (4).

We should be wary of potential for generalisability of any localised successes

It is also relevant to consider the collective thoughts and analyses of experts from 
developed countries, for example in 2012 the Nuffield Trusts held a summit with 
representatives from 11 European countries focused on how to reform payment 
mechanisms in health care so as to achieve both high value care and sustainable 
increases in spending into the future (4). The main headlines conclusions and author’s 
UK context are shown in Table 1 below:

Table 1  Conclusions from 2012 Nuffield Trust Summit

Three International Healthcare Systems Compared 

Broadly, health systems can be financed in four ways-out of pocket payments; taxation; 
social insurance; and private insurance (5).  In the latter three ways, resources are paid 
for before spending occurs, resulting in a pooling of funds. Many health systems are 
mixed, and the mechanisms of two or more systems operate together.

1. The United Kingdom
The NHS is responsible for providing health care to the public in the UK. It is publicly 
funded, mainly through taxation, and services are provided free of charge to all patients in 
the UK, excluding certain exceptions permitted by Parliament. The overarching principle 
of the NHS is to ensure that health care is available to all on the basis of need not ability 
to pay and these responsibilities are formally enshrined in the NHS Constitution.

Primary care providers are the first point of contact for health care services. General 
practitioners (GPs) are local primary care physicians based in GP practices alongside 
nurses and support staff. They are independent businesses paid through a national 
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contract administered by NHS England. Dentists, opticians and pharmacists also provide 
primary care services.

General practice accounts for around 90 per cent of all patient contacts in the NHS and 
the majority of people are registered with a GP practice (6). When specialist treatment 
is required, patients are referred to hospital or other specialist providers. In this way, 
general practice acts as the gatekeeper to specialist care. Urgent and emergency care 
services are available directly through out-of-hours services and hospitals.

Planning and purchasing of NHS services is referred to as commissioning. In England, 
general hospital services, urgent and emergency care, mental health and community 
services are commissioned at population level by 211 clinical commissioning groups 
(CCGs) who hold the majority of the NHS budget (£65 billion in 2012/13). Each CCG is 
formed from the GP practices in that locality who come together to assess the needs 
of their population and commission services from NHS or other provider organisations. 
In addition, NHS England is a statutory body which commissions primary care health 
services (including GPs), public health and prescribed specialist services such as trauma 
care on a national basis. Local Health and Wellbeing Boards have been established to 
support dialogue and the development of joint strategies between the health and social 
care system. This is underpinned by a statutory duty to work in partnership. 

2. The United States of America
The most notable way the U.S. differs from other industrialised countries is the absence 
of universal health insurance coverage (7). Other nations ensure the accessibility of care 
through universal health systems and ties between patients and physician practices 
that serve as their “medical homes”. The Affordable Care Act is increasing the number 
of Americans with coverage and improving access to care, but it is not surprising that 
the U.S. underperforms on measures of access and equity between populations with 
above- average and below-average incomes.

The United States health care system is the most expensive in the world, with comparative 
analyses consistently showing that the U.S. underperforms relative to other countries 
on most dimensions of performance (2). A recent Commonwealth Fund international 
analysis of Australia, Canada, France, Germany, the Netherlands, New Zealand, Norway, 
Sweden, Switzerland, the United Kingdom, and the United States ranked the USA last, 
as it did in previous editions. Most troubling, the U.S. fails to achieve better health 
outcomes than the other countries, and is last or near last on dimensions of access, 
efficiency, and equity. 

The privately driven market base in the US leads to wide differences across the country 
in pricing of healthcare. A recent US study of the variability of pricing for an outpatient, 
non-contrast knee MRI, based on geographic location and population found that, in 
43 cities analysed, costs ranged from $259 to $2,042 across all centers. Interestingly, 
median cost was inversely correlated with population density (p = –0.417 [correlation 
coefficient], P = .005) suggesting significant local economies of scale (8).

3. Germany
Germany’s health care system is made up of health care insurers, the majority of which 
are in the not-for-profit statutory health insurance sector, who fund care on behalf 
of members from a range of private and not-for- profit health care providers. Since 
2009 all Germans must be covered by some form of health insurance. Since 2010, 
people earning up to $45,000 must belong to a not-for-profit statutory health insurance 
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(SHI) scheme. Those on higher incomes can opt for SHI or private health insurance. 
85% of the German population are covered by SHI. For those in employment, fixed-
rate contributions are made by the employee and the employer. Income from all SHI 
is pooled, mixed with a substantial subsidy from taxation, and redistributed among the 
schemes, according to a weighting to reflect morbidity in the insured population.

The German health care system is costly, accounting for 10.5 per cent of GDP in 2008 
compared to 8.7 per cent in the UK.  Overall health care expenditure on Germany’s 
population of 83 million rose from €195 billion in 1996 to €252.8 billion in 2007. OECD 
data from 2008 show that the health system in Germany had more doctors, more nurses, 
and many more beds per head of the population than the UK

The German health care system is a high-performing one, where recent policy reforms 
have attempted to contain costs and strengthen competition. A report by the Nuffield 
Trust was recently undertaken with the aim of learning how a statutory not-for-profit 
national insurer in Germany was managing to achieve better value health care in an 
economically challenging environment (9). 

Discussion

The NHS was recently judged the “world’s best health-care system” by the Washington-
based Commonwealth Fund in its latest ranking of 11 rich countries’ health provision 
(2). The Commonwealth Fund made quality, access, value for money and equity the 
leading criteria for judging which countries perform well. What is demonstrated is that 
the NHS is good at is providing cost-efficient care. It spends $3,405 per person per 
annum, less than half America’s outlay of $8,508. Alas, that does not mean the NHS is 
financially secure: a £2 billion ($3.4 billion) shortfall looms from 2015 and NHS England is 
struggling to implement £20 billion in savings. And, crucially, some outcomes for serious 
conditions do not commend the English model, which does worse on serious cancer 
treatment than Canada, Australia and Sweden, according to data from the King’s Fund 
(10). American women have higher survival rates for breast cancer. Clearly this places the 
importance of Radiology in England in sharp relief, and highlights our need to learn 
from other healthcare systems regardless of the global performance of the NHS.

Key Points

1. We must be careful of assuming that other countries have the answer, we are all 
swimming in the same sea of austerity and rising demand

2. The safest approach is to look for innovations in international healthcare that 
demonstrate increases in effectiveness and efficiency

3. We should place any innovations in context and critique them in the context of the 
NHS and Y&H and Radiology services

4. We should at all times be cognisant of the outcomes that pertain to any innovations 
and research under consideration – are they clinical, process, financial etc.

Public and Private Systems Compared

Making meaningful comparisons between public and private healthcare systems is 
challenging. There is rarely a clear systematic distinction between the two. Patients tend 
to access healthcare from both private and public systems. Similarly, medical workers 
often work in both public hospitals as well as private clinics. In the UK in particular any 
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comparison is confounded at the outset by the fact that doctor:patient and nurse:patient 
ratios in the private sector are much higher, rendering most comparisons of systems, 
patient flow and delays irrational.

Again, before discussing the findings of the evidence review, it is crucial that we 
understand the underlying differences public and private health care systems in order 
that we can place the findings in context and apply critical thinking as to whether they 
can be adapted in Yorkshire and the Humber. 

Most health care systems involve a mixture of public and private provision. In a National 
Health Service (NHS), though, the role for private health care is different from other 
systems along several dimensions (11). In particular, health care is mainly provided publicly 
and financed by general taxation rather than private insurance payments. An important 
facet, though, is that patients receive public health care for free, while seeking private 
health care they often have to cover the costs of the medical treatment by themselves 
(12).

Another interesting feature of NHS systems is that a substantial share of the physicians 
tends to work in both sectors. For example, in the UK most private medical services 
are provided by physicians whose main commitment is to the NHS. It has been 
estimated that about 61% of the NHS consultants have significant private work (13). In 
other words, there are close links between the public and the private sector not only on 
the demand side but also on the supply side – this introduces an important dynamic in 
that efficiencies and inefficiencies in one sector will affect the other - the physicians 
labour supply is decisive of the amount of public versus private health care that will be 
provided. Equally, physicians can, in theory, increase the demand for private health care 
by restricting their supply of labour in the public health sector.

Discussion

Clearly any comparison between the NHS and private healthcare systems is fraught 
with difficulty and we must be careful to consider the generalisability of any innovations 
that we find in private systems. However, given that most healthcare systems in the 
developed world will have both public and private elements, and that physicians are 
likely to work across both systems, we must not be too dismissive, and indeed may find 
innovations that work specifically because they come from mixed systems.

Key Points

1. We must be careful of assuming that superior performance demonstrated in 
private healthcare systems is generalisable to the NHS where clinician:patient ratios 
are lower. 

2. The safest approach is to look for innovations in private systems that demonstrate 
increases in effectiveness and efficiency

3. We should place any innovations in context and critique them in the context of the 
NHS and Y&H and Radiology services

4. We should at all times be cognisant of the outcomes that pertain to any innovations 
and research under consideration – are they clinical, process, financial etc.
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Evidence Review

1. Efficiency in Radiology Departments

A 2007 US study by Joffe et al (14) found that, while CT cycle time in hospitals that were 
studied averaged 35 minutes, top performing hospitals operated the same equipment 
at a cycle time of 15 minutes, yielding approximately double the throughput volume. 
Factors leading to suboptimal performance included: 

Accounting metrics that masked true performance

Leadership focus on capital investment rather than operations

Under staffing

Under scheduling

Poorly aligned incentives

Fragmented view of operations

Lack of awareness of opportunities

Lack of sufficient skills and processes to implement improvements

Unplanned cases in a high volume MRI suite can result in a significant ripple effect 
throughout the day, with subsequent patient, family, and staff dissatisfaction due to 
significant wait times.  A 2011 US study applied quality improvement methodology to 
identify unnecessary, redundant parts of processes that can lead to delayed on-time 
starts for patients scheduled with general anesthesia in a MRI suite (15). The authors 
conducted a 5 month project identifying reasons why first cases were not starting on 
time, and then identifying key drivers to improve the process. The primary focus was 
on standardising the processes for completing the pre-imaging evaluation and for 
anesthesia induction. Prior to the initiation of the project, only 36% of patients achieved 
a successful on-time start (defined as obtaining the first MRI image within 10 min of the 
scheduled start time), and at the conclusion of the project 84% started on time. 

A 2013 study by Huang and Marcak describes a novel scheduling system where 
patients’ characteristics were used to estimate the length of required procedure time 
(16). They then used a decision tree process to reclassify patient groups. The scheme 
reduced patient wait times by up to 71%, increased radiographer utilisation by up to 
83%, reduced overall cost by up to 54%, and improved patient access by 1.25 times 
existing schedule capability. 

A 2012 Italian study analysed variation in the delivery of diagnostic imaging services 
in order to suggest potential solutions to reduce waiting times, increase the quality of 
services, and reduce financial costs (17). Waiting times measured per day were compared 
on the basis of the variability in the use rates of CT and MRI examinations in for the 
population, as well as on the basis of the capacity offered with respect to the number 
of radiologists available. The analysis was performed at a local health authority level to 
reflect local decision-making processes. The results showed a high level of variability 
among the use rates of local health authorities, with no correlation among scans/ 
radiologists, volumes and waiting times, leading to the hypothesis that the management 
of waiting times cannot be generalised and depends on other factors that are strictly 
related to local organisational decisions. The authors also suggest a framework to 
help policy makers and managers cope with waiting times and appropriateness of 
examinations.
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A 2010 US study describes a simulation study analysis of process and flow data based on 
patient throughput in an ED, identifying bottlenecks and optimal numbers of human and 
equipment resources (e.g., nurses, physicians, and radiology equipment) (18). The results 
suggested that 3 additional nurses were needed to ensure desired clinical outcomes. 
Diagnostic testing, CT in particular, was found to be a bottleneck. As a result, hospital 
management acquiesced to a request for a new CT scanner. Such a model provides 
a quantitative tool for continuous improvement and process control in the emergency 
department and may is applicable to other departments in the hospital.

2. General Healthcare Efficiency Findings

A 2010 US study employed discrete event modelling to evaluate resource allocation for 
optimal use of facilities for colonoscopy screening (19). Performance measures included the 
number of patients served during the clinic day and utilisation of key resources. Further 
analysis included considering patient waiting time tradeoffs as well as the sensitivity of 
the system to procedure room turn- around time. Procedure room turnaround time was 
found to have a significant influence on patient throughput, procedure room utilization, 
and endoscopist utilization for ratios between 1:1 and 2:1 rooms per endoscopist. It was 
also found that changes in patient arrival schedule could reduce patient waiting time 
while not requiring a longer clinic day. The authors concluded that endoscopy suite 
managers should keep a procedure room to endoscopist ratio between 1:1 and 2:1 while 
considering the utilisation of related key resources as a decision factor as well. 

Lean and Six Sigma

Many hospital radiology departments are adopting “lean” methods developed originally 
in automobile manufacturing to improve operational efficiency, eliminate waste, and 
optimize the value of their services. The lean approach, which emphasises process 
analysis, has particular relevance to radiology departments, which depend on a smooth 
flow of patients and uninterrupted equipment function for efficient operation. The 
application of lean methods to isolated problems in radiology departments is not likely 
to improve overall efficiency or to produce a sustained improvement. Instead, a gradual 
but continuous and comprehensive “lean transformation” of work philosophy and 
workplace culture is preferable (20). Principles that must consistently be put into action 
to achieve such a transformation include (20): 

Equal involvement of and equal respect for all staff members

Elimination of waste

Standardization of work processes

Improvement of flow in all processes

Use of visual cues to communicate and inform

Use of specific tools to perform targeted data collection and analysis and to 
implement and guide change.

A 2013 US study of the use of Lean process improvement tools in an interventional 
radiology environment to reduce pre-procedure delays and reduce time from 
registration to ‘‘in-room readiness’’ found that Lean the process resulted in clear process 
improvements and efficiencies in IR patient processing, with the methodology readily 
customisable to IR environments and usable in multiple clinical processes, showing 
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sustainable benefit in pre-procedure efficiency (21). For example, mean arrival time to 
ready time was 76 minutes at baseline, 49.5 minutes at the completion of the RIE at 
15 days, 83 minutes at 30 days, 58 minutes at 60 days, 57 minutes at 90 days, and 59 
minutes at 150 days.

A 2007 US study used Lean/Six Sigma methodology with the objective of improving key 
performance indicators in patient and physician satisfaction, improving and streamline 
CT/MRI processes, increasing capacity to perform CT/MRI, and regaining a portion of 
cases that had been lost to outpatient diagnostic centers (22). Teams were created for the 
project within the hospital organisation, with several key discoveries made that led the 
teams to focus on two of critical sub-processes:

1. Availability of film jackets was causing delays in getting the films read and reports 
from almost 2 months previous were still waiting to be matched with their jackets 
and filed. With each day, new reports were being generated and the backlog was 
increasing

2. The primary group of radiologists left at 5PM, leaving only 1 scheduled radiologist 
until 11PM and one on-call radiologist. This caused a significant backlog for images 
needing to be read. This meant that images not read before 5PM essentially had an 
automatic 14 hour delay before being added to their report.

The authors proposed that, based on financial reimbursement figures provided by the 
hospital, the addition of 1 CT scan per day every day of the year would generate an 
additional $400K per year of income. For the actual scanning, this meant increasing 
efficiency enough that only 15 additional scan minutes are worked into the day. While 
scan times are considerably longer in MRI, adding 1 scan per day for the entire year 
would add more than $800K per year. Utilising these numbers even conservatively, it 
was clear that significant return on investment could be achieved and why outpatient 
diagnostic centers have been developed.

3. Delays

A 2013 US study by Ryan et al aimed to identify the bottlenecks in patients’ journeys 
through an emergency department. The authors found that that patients who had 
radiological tests, blood tests or who were admitted were 4.4, 4.1 and 7.7 times more 
likely, respectively, to stay over four hours in the ED than those who did not. The stages 
that were significantly delayed included the time spent waiting for radiology (p = 0.001) 
(23).

A 2012 UK study by Hardy et al aimed to determine whether an immediate reporting 
service for musculoskeletal trauma reduces interpretation errors and positively impacts 
on patient referral pathways (24). The authors found that Immediate reporting significantly 
reduced interpretive errors in A&E and prevented errors that would require patient recall. 
However, immediate reporting did not eliminate interpretative errors in A&E or change 
the number of patients discharged, referred to hospital clinics or admitted overall.

In 2010, Awan et al developed a web-based reporting tool to monitor uncompleted 
exams and automatically page section supervisors when a report was being delayed by 
incomplete status in the RIS (25). The study found that, over a 1-year period, the average 
number of uncompleted exams per month and time to problem resolution decreased at 
every imaging center and in almost every imaging modality. The authors concluded that 



Radiology in Yorkshire & The Humber - Innovations in Efficiency 86

automated feedback can provide a vital link in improving technologist performance and 
patient care without assigning a human resource to manage report queues.

A 2006 Canadian study utilised Root Cause Analysis (RCA) to; identify each of the steps 
involved in completing emergency diagnostic imaging investigations; identify points of 
delay in the process; identify the root causes for delay; and perform a barrier analysis to 
provide insight into the contribution of the work environment and existing processes to 
delays (26). The RCA identified 3 root causes of delay:

1. Processing of radiograph request order by registered nurse

2. Transport time

3. Radiology suite location

Barrier analysis indicated that current practices are responsible for the first 2 causes of 
delay.

A 2006 US study by Hallock et al (27) examined the diagnostic testing process, from 
ordering to result notification, used a macro-ergonomic work system analysis to uncover 
system design flaws that contributed to delayed physician and patient notification of 
results. The study was carried out in a large urban outpatient health-care facility made 
up of 30 outpatient clinics. The authors identified a number of variable factors that 
contributed to delays, the majority of which occurred across the boundaries of different 
systems and were related to poor or absent communication.

A recent Saudi Arabian study (28) aimed to reduce patient waiting times, improve system 
throughput and improve resources utilization in radiology department using a discrete 
event simulation model to investigate alternatives to improve overall system delivery. 
The approach was based on added resource scenarios based on the linkage between 
patient waiting times and resource availability. The study suggested that there was 
no additional investment needed to procure additional scanners but that this could 
be achieved through managerial approaches to enhancement of machine utilisation 
focused on reducing waiting time in the radiology department.

4. Queuing Theory

A US study by Wang et al in 2011 employed  a Markov chain model is to model the 
work flow in a CT imaging department. They investigated the impact of various staffing 
levels and utilised sensitivity analyses to identify the “bottleneck operation”, i.e., the 
most impeding one whose improvement can lead to the highest productivity increase. 
The authors conclude that by reducing the number of technologists and upgrading the 
hardware for image re- view, the system could achieve substantial improvement even 
with increased demands (29).

5. Risk Management, Overutilisation and Defensive Practice

Recent US nationwide research on mal- practice lawsuits shows that the most common 
cause of medical malpractice suits against radiologists was error in diagnosis (mainly 
failure to diagnose instead of delay) (30). The category next in frequency was procedural 
complications, followed by inadequate communication with either patient or referring 
physician. 
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Between 1995 and 2006, 440 negligence claims were made against British Radiologists 
(31).  The largest number of claims (199) related to delayed or missed diagnoses of cancer, 
and 73 claims related to breast radiology. 30 claims were made after a false-positive 
diagnosis of cancer There is a trend for a mild increase in the number of claims each 
year. Just under £8.5 million has so far been paid in damages, with a further £5 million 
in legal fees.

In the field of radiology, regular workflow may be impaired either by latent factors (i.e., 
equipment design, materials such as contrast agents, devices; protocols. policies, rules, 
and regulations; and routine maintenance of all systems involved) or active failure 
(human errors) which include procedural complications (failure to execute a procedure) 
or mistakes and diagnostic misses and misinterpretations.

A checklist could be applied in each situation to regulate any kind of workflow, e.g., 
attaching signs on the wall of each working area (i.e., CT, MR, and interventional suite)
In radiology, immediate visualization of clinician requests, laboratory tests, images, 
and reports of exams are fundamental to reduce communication errors and to avoid 
delay of patient workflow in particular when an emergency occurs. Moreover, practice 
guidelines and workflow lists may be posted online and immediately shared across 
referring physicians and radiologists, thus creating electronic standard protocols and 
procedures.

Radiologists should challenge sub-optimal, inadequate or limited imaging examinations 
or include in radiology reports statements that describe limitations of an examination 
when present (i.e., study should be repeated when patient’s clinical condition permits).

All Radiologists worry about missing a diagnosis or giving a false-positive reading. The 
retrospective error rate among radiologic examinations is approximately 30%, with real-
time errors in daily radiology practice averaging 3-5% (32). Nearly 75% of all medical 
malpractice claims against radiologists are related to diagnostic errors (32). Increasing 
workload, rising quality expectations, cognitive biases, and poor system factors all 
contribute to diagnostic errors in radiology. Diagnostic errors may be under-recognised 
and underappreciated in radiology practice, due to the inability to obtain reliable 
national estimates of the impact, the difficulty in evaluating effectiveness of potential 
interventions, and the poor response to system-wide solutions. 

Most sources agree that inappropriate imaging is both wide- spread and commonplace 
(33). Every inappropriate imaging examination places unnecessary, unwanted up- ward 
pressure on total health care system costs. From a system perspective, those unnecessary 
costs, both direct and indirect, are incurred in scheduling, protocoling, performing, 
monitoring, interpreting, and communicating examinations. Importantly, inappropriate 
examinations displace necessary ones, delaying diagnoses and subsequent treatments 
for more needy patients.
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Conclusions

Health care systems around the world are struggling to maintain and develop high 
quality services for an ageing population in the face of fiscal constraints and rising 
demands. Examples of good practice have the potential to provide solutions in certain 
circumstances - all countries can learn from others in relation to development of their 
health and social care systems.

However, it is important to avoid any automatic assumption that other developed 
countries have superior healthcare systems than we do in the UK. For example, the 
UK system is generally seen as one of the most efficient and effective whereas the 
USA system performs poorly in comparative international analyses and, in particular, 
faces enormous challenges. As such, it is crucial that we understand the underlying 
differences between international healthcare systems in order that we can place the 
findings in context and apply critical thinking as to whether they can be adapted in 
Yorkshire and the Humber. 

Equally, making meaningful comparisons between public and private healthcare systems 
is challenging. Particularly, in the UK in particular any comparison is confounded at the 
outset by the fact that doctor:patient and nurse:patient ratios in the private sector are 
much higher, rendering most comparisons of systems, patient flow and delays irrational

The most suitable approach may be to search for innovations in other healthcare 
systems that demonstrate increases in effectiveness and efficiency and consider them 
in a framework, e.g.:

1. Identify innovations in literature or other robust sources such as Guidelines, RCR etc.

2. Critical appraisal and consideration of generalisability 

3. Contextualise findings and recommendations – Will they work in Y&H?

4. Consider possible local models

At all times be cognisant of the outcomes that pertain to any innovations and research 
under consideration – are they clinical, process, financial etc.
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Section 8: Summary And Strategic Recommendations

Background to this review

This review was undertaken in order to provide an overview of radiology services across 
Radiology and the Humber, extending beyond description of services  to include a 
population focus on demography and epidemiology, a structured analysis of stakeholder 
opinions, a review of innovations in the private sector and international systems, and a 
consideration of the broader transformational context and notions of value and health 
economics.

The review is designed to both frame and answer questions. Key questions centred 
on the extent of activity across the region, workforce elements and the nature of need, 
including a sense of future population health dynamics.
 

What policy is telling us

It is clear form the findings of this report that the /royal College of Radiologists is 
placing its concerns on the national stage, commissioning key reports that set out the 
stark reality of the capacity:demand pressures that form the major areas of concern 
expressed in this report. The RCR has presented a number of proposals, including direct 
national proposals to government, and also more detailed proposals relating to training 
and models of service provision. Government policy is pointing towards a transition to 
value-based systems of care commissioning, funding and provision, with the national 
outcomes frameworks signaling the transition from output measures to measures 
of quality based on outcomes. The Accountable Care paradigm is a key element of 
proposed developments

What the data are telling us

The report was constrained somewhat by limitations in data availability, this is reflected 
in the recommendations

Population: Yorkshire and the Humber contains some of the most deprived Districts in 
the country, with consequent impact on patterns of disease epidemiology, morbidity 
and mortality. The ethnic make up of some of districts will have a significant impact 
on disease incidence. Although the region contains some major urban centres, much 
of it is urban, with more dispersed populations, raisings concerns about access to 
care and particular patterns of deprivation among the elderly.

Activity: Activity data over 2014-15 feel slightly anomalous in comparison with 
previous years, given a pattern of relatively static baseline for many modalities. A 
key concern is that this may be due to saturation of capacity whilst need continues 
to grow external to the hospital systems. Teaching Hospitals dominate in respect 
of activity and department provision. Access to radiological procedures varies 
across the region, reflecting health inequalities and providing a base for further 
benchmarking and sharing of good practice.

Workforce: Regional statistics largely reflect the situation across the country. There 
are notable excess WTEs, unfilled posts and worrying retirement prospects over 
the next 15 years. Nonetheless Yorkshire and the Humber is not an outlier in this 
respect.
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What stakeholders are telling us through interviews

Stakeholders outlined major and recurring themes as follows:

Major Themes

Concerns about capacity to cope with rising demand

IT solutions are the most important element of underlining strategic approaches to 
change in Radiology Services

Deep-rooted cultural beliefs among professional groups have the potential to limit 
the effectiveness of change strategies

Recurrent Themes

Need for regional Collaboration

Addressing concerns regarding outsourcing and impact on efficiency and 
effectiveness

Heterogeneity of Trust approaches to staffing and skill mix

Existence of positive networks and cross-Trust working across the Region

Skill mix – clear need for a strategic approach allied to culture issues

Interface with primary care and concerns of detachment from frontline GPs
 

Value and Economics

One of the key themes that has emerged from review of literature is the potential for 
Radiology Departments to place themselves at the very centre of Trust transitions 
to value-based models of care.  The place of Radiology investigations early in the 
treatment cycle, combined with the decision-enabling nature of the reports produced 
by Radiologists places Radiology in a unique position to inform and maximise efficiency 
in care pathways. Radiologists can provide much more than their skills at reading/
reporting and interventional procedures and should occupy key leadership positions in 
value-based strategies.
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Strategic Recommendations

Recommendation 1:   Governance
A formal Radiology Change Programme should be implemented on a Region wide 
footprint, led by a robust Programme Management approach. This will provide the vehicle 
and expertise to draw together the fragmented base of initiatives that different Trusts 
have contributed. The Programme should set strategic goals for quality in Radiology 
Services and frequently monitor progress towards achieving those goals, on a monthly 
basis for the first 12 months. The Programme should report directly at Board level to all 
Acute Trusts. Relevant smaller geographical groupings of Trusts should be considered 
and allowed a degree of autonomy in this respect. 

Recommendation 2:  Population-based Planning
A work programme based on in-depth analysis of ICD-10 coded clinical epidemiology 
of patients undergoing Radiological procedures should be undertaken. The requisite 
data will be available from Public Health England at the end of 2015 and YHAHSN will 
be the first to utilise it. This, allied with an agreed definition and framework for need in 
Radiology will allow detailed planning of service allocation to reflect need, demand and 
capacity, in partnership with commissioners, Public Health England and NHS England. 
This will also enable Trust Boards to develop a clear narrative to explain why unwarranted 
variation matters locally; for example, poor access results in poor outcomes for patients 
and high costs to commissioners.

Recommendation 3:  Workforce
We should explore the potential for where we can support the scaling up a range of 
postgraduate training for different types of workforce, skill mix development, models of 
clinical governance for multi-disciplinary multi agency workforce development. 

Recommendation 4:  Value
Radiologists should occupy senior positions in strategic imperatives to maximise value. 
They should be supported by robust, timely data and evidence to outline their unique 
position to inform efficient pathways of care and to maximise cost-effectiveness through 
more streamlined and effective interdepartmental working.
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