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1 More than one in three people in England will develop cancer at some point in
their life. One in four people in England will die from it. There are over 220,000
new cases per year in England, and 128,000 deaths. The NAO is examining
NHS cancer services in England in a suite of three studies. This study, on
whether NHS cancer services are leading to better survival and lower mortality
from cancer, will be followed by one on the patient's experience of cancer care
and one on the development and implementation of all aspects of the NHS
Cancer Plan. 

2 In the early 1990s England suffered high cancer mortality rates and low rates of
long-term survival compared with other European countries. The first step in
responding to this was the 1995 Calman-Hine report. The 2000 NHS Cancer
Plan built on this and was a comprehensive strategy to tackle cancer in
England. The main aims of the NHS Cancer Plan are: to save more lives;
improve support and care for patients; tackle health inequalities; and build for
the future through expansion of the cancer workforce, investment in facilities
and research and preparation for the genetics revolution. Those involved in
delivering improvements are shown at Appendix 1, including 34 Cancer
Networks responsible for delivering the Cancer Plan at a local level.

3 In this study we examine whether cancer services are saving more lives across
England and in relation to other countries. We concentrated in particular on the
four cancers that cause the most deaths: breast, lung, bowel and prostate. 

4 The Department of Health (through the NHS Cancer Plan) identified a number
of key challenges in relation to saving lives from cancer. These are:

� To change lifestyles which increase levels of cancer, including smoking 
and diet;

� To expand cancer screening programmes where is it clear that they will
save lives;

� To detect cancer earlier and heighten public awareness of symptoms;

� To identify people with suspected cancer in general practice and have them
assessed promptly by specialists;

� To speed up diagnosis; and 

� To ensure the most appropriate treatment is available to all.

5 The Department of Health has set out a programme to build capacity 
through additional facilities and an expanded workforce in order to meet 
these challenges. This study considers actions being taken in relation to the
areas above by drawing on a wide range of published and unpublished data for
this country and overseas, advice from experts, and surveys of Networks, GPs
and cancer consultants. Our methodology is shown at Appendix 2. 
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Cancer survival and death rates are improving 
in England
6 To measure England's performance in saving the lives of cancer patients it is

necessary to look at three measures - incidence, mortality and survival1:

Incidence The number of cancers which occur each year in a population of
given sizei.

Mortality The number of people in a population of given size who die from
cancer each year.

Survival How long patients with a given type of cancer live on average
after diagnosis - the proportion alive after five years is a
standard measure.

7 Between 1971 and 2000 cancer incidence overall increased by 31 per cent 
(21 per cent for men and 39 per cent for women). This reflects in part more
comprehensive collection of data on the occurrence of cancer and in part
increases in several different cancer types such as prostate cancer in men, lung
and breast cancer in women, and melanoma in men and women. 

8 The reasons for increases in incidence are not fully understood although
lifestyle factors such as trends in smoking and exposure to sunlight will impact
on certain cancers. It should also be noted that, although the overall cancer
incidence has risen, there has been a reduction in incidence in certain cancers
such as stomach cancer. Again the reasons for this are not fully understood. 

9 Despite the rise in incidence, mortality has fallen by 12 per cent (18 per cent
for men and 7 per cent for women) between 1971 and 2002, mainly due to the
reduction in lung cancer in men and better detection and treatment of breast
cancer in women.

10 Five-year survival rates for all cancers diagnosed in the early 1990s (which is the
latest data available for all cancers) were 36 per cent for men and 49 per cent
for women. Whilst survival is improving for men and women in all socio-
economic groups, survival rates for the better off have improved more than they
have for those less well off.

11 England is continuing to improve on past performance in tackling the
major cancers:

� Breast cancer. Incidence rates have continued to rise in the last 20 years,
chiefly among more affluent women, while mortality rates fell by one
quarter. In 1970 the 5-year survival rate was around 50 per cent. It is now
approaching 80 per cent for women diagnosed in the latter half of the 1990s;

� Lung cancer. In the absence of adequate tests to detect early-stage lung
cancer, trends are determined by smoking patterns. The highest recorded
level of smoking among men in the UK was 82 per cent in the first national
survey in 1948. Incidence and mortality rates for men have fallen sharply
since peaking in 1974. The number of women smoking peaked in the late
1960s, though at much lower levels than men. Incidence of lung cancer has
risen by 76 per cent for women between 1971 and 2000, while mortality
rates are falling slightly after peaking in 1994. Lung cancer 5-year survival
rates are poor and have been largely static over time; 

1 Incidence and mortality rates are expressed in this report as cases per 100,000 of the population,
standardised for age to allow comparison between populations with different age structures. Cases are
standardised either to the European standard population, indicated by an (E), or the World standard
population, indicated by a (W). Survival rates are expressed as the percentage of those diagnosed who
are still alive after five years. In this report we have used relative, rather than absolute, survival rates.
Relative survival rates allow for the fact that, had patients not had cancer, there is a possibility that they
might have died from some other cause in the five year period.
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� Bowel cancer. Incidence rates have risen very slowly for two decades, while
mortality rates have fallen by over 25 per cent. 5-year survival rates have
risen steadily to nearly 50 per cent; and

� Prostate cancer. The introduction of the Prostate Specific Antigen test to
indicate the possible presence of prostate cancer has accentuated existing
trends to increase reported incidence rates by half since 1980. Mortality has
fallen slightly since peaking in the mid 1990s and 5-year survival rates have
risen by two thirds since the early 1990s to over 60 per cent. 

12 Cancer mortality varies widely within England, with higher rates in areas with
high levels of deprivation. This is largely due to differences in incidence rates
for lung cancer, which in turn are related to smoking rates. Reductions in
mortality have been observed in recent years in almost all parts of the country.
However, the degree of improvement has not been uniform. The rate of
progress does not appear to relate to levels of affluence or deprivation.

13 For each of the four major cancers there are considerable variations in incidence
and mortality between strategic health authorities (SHAs). These variations are
widest for lung cancer where incidence and mortality in the worst affected SHA
are roughly twice that for the least affected SHA. Mortality rates may vary
between areas with similar level of incidence. Survival rates for the major
cancers consistently favour London and the south of England.

14 England's position in terms of the proportion of people who die from cancer is
improving relative to other comparable countries. England now compares
favourably with many other countries for mortality among men, for example
France, Spain and Germany, although not so well for women. These results
partly reflect the position of different countries on the curve of increasing and
decreasing smoking incidence and hence on the curve of rising and falling
incidence of lung and other cancers. 

15 In the past, England's survival rates were lower than for most other European
countries and the United States. However, the most recent data available on an
internationally comparable basis covers patients diagnosed in the early 1990s
and whose 5-year survival pre-dates the changes introduced to English cancer
services in recent years. There are limitations on the ability to make
comparisons at a national level because cancer registries in many countries do
not provide enough geographical coverage for direct comparison. 

Good practice is being introduced to build
further on improvements in outcomes in the
1990s, but progress varies by cancer and locality
16 The NHS has concentrated on cancer prevention measures for behaviours

which clearly increase the risk of cancer, such as tobacco consumption, but
these measures will take time to have an impact. The NHS set up a national
network of services in 2000 to help smokers give up. It is one part of the wider
tobacco control strategy in the White Paper "Smoking Kills" ii. To date, the NHS
Stop Smoking service, has helped about 340,000 people to quit at least
temporarily (measured in numbers quitting for at least four weeks). We will
comment in more detail on cancer prevention initiatives in our forthcoming
study on the NHS Cancer Plan.



4

su
m

m
ar

y

TACKLING CANCER IN ENGLAND: SAVING MORE LIVES

17 Screening women for breast cancer before symptoms are apparent has
contributed to a sharp fall in mortality since its introduction in 1988. The
programme now faces the challenge of extending its coverage while addressing
low uptake in the London region. Clinical trials have established that screening
for bowel cancer will significantly reduce mortality when it is introduced
although it will inevitably add to pressure on resources for diagnosis and
treatment. Unlike the breast (and cervical) screening programmes, screening for
lung and prostate cancers has not yet been shown to reduce mortality with the
techniques currently available, but research continues. 

18 Some people do not seek immediate medical help when they develop
symptoms that could point to cancer. There is little research on the reasons for,
and impact of, patient delay, but a general lack of awareness of cancer
symptoms continues to be a contributory factor in reducing survival. The NHS
Cancer Plan acknowledged this as an area that needed to be addressed. 

19 There is increasing evidence from cancer registries within England and across
Europe that, at least for some cancers, people in England are diagnosed with
cancer at a more advanced stage of development than in other European
countries. This is likely to be due to a number of factors including patient delay
in coming forward, difficulties for GPs in identifying symptoms early enough
and waits for diagnostic tests within the hospital. How much each of these
factors contributes to overall delays is not known. There is some evidence from
individual cancer registries that within England, people in deprived areas are
likely to be diagnosed with a more advanced stage of cancer than people from
more affluent areas. The reasons for this are not known.

20 NHS Trusts have a target to ensure that patients referred urgently by General
Practitioners (GPs) on suspicion of having cancer are seen by a specialist within
two weeks of referral. However, GPs can have difficulty identifying those most
at risk. GPs who responded to our survey gave us an indicative figure of
approximately one third of patients they referred who were ultimately
diagnosed with cancer but were not referred urgently and may therefore have
had longer waits for assessment by a consultant. About half of the GPs we
surveyed had seen the Department's referral guidelines and found them useful.
Information flows between GPs and consultants are not always used as a way
of improving the accuracy of referral, urgent or otherwise. 

21 Measures are being introduced to address delays for patients awaiting diagnosis
for possible cancer. Suspected cancer patients are major users of endoscopy,
pathology and radiology services. Waits for endoscopies can be too long,
following substantial increases in demand in recent years. Pathology services
also suffer from shortages of trained staff and increasing demand. The NHS is
greatly expanding its training capacity for endoscopists and pathologists and
pilot projects are increasing speed of diagnosis by re-designing both services. 
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22 In some areas there are still long waits for diagnosis through radiological
procedures such as CT and MRI scans or barium meals, partly due to shortages
of skilled staff and large increases in demand for radiological procedures from
non-cancer services. The NHS is improving services through a large-scale
scanner replacement and renewal programme, increasing radiographer and
radiologist numbers and innovative approaches to service redesign which have
reduced waiting times considerably at pilot sites. 

23 Dissemination of improving outcomes guidance (IOG) reports for specific
cancers or groups of cancers started in the mid-1990s. The guidance reports
emphasise that multi-disciplinary team (MDT) working and specialisation of
complex cancer operations will improve outcomes for cancer patients. MDT
working is now increasingly well embedded in the NHS but is demanding on
staff time. Reconfiguration of some cancer services is already underway to
enable specialisation in some complex procedures or cancers. However, IOG
is at varying stages of implementation.

24 Waiting times for radiotherapy treatment can be too long, leading to courses of
treatment not being delivered within good-practice times as specified by the
Joint Council for Clinical Oncology. Delays are primarily due to a combination
of lack of trained therapy radiographers (a worldwide shortage) and lack of
linear accelerator capacity to deliver treatments. The Department of Health is
seeking to address both issues through initiatives to recruit additional staff,
increasing training places at universities (these have more than doubled
between 1997 and 2002), introducing a new career structure for radiographers
and procuring additional linear accelerators. There are also widespread
initiatives to redesign local services for faster patient flows.

25 Large local variations in the availability of chemotherapy and other systemic
therapies across England have been reported by pharmaceutical companies.
The Secretary of State for Health has asked the National Cancer Director to
investigate the variation in availability of cancer drugs approved by the
National Institute for Clinical Excellence.

26 Treatment for similar cancer conditions can vary according to area and age
between different groups (for example affluent versus deprived groups and
younger versus older patient groups). There are some good reasons for this. For
example, older people and those living in deprived areas may be less physically
able to withstand radical treatments because of other co-existing illnesses.
Variations in treatment may also, however, reflect lack of knowledge about
treatment choices and some research has raised concerns that treatment
decisions may not be made on all occasions on purely clinical grounds. The
National Service Framework for Older People, published in 2001, recognises
this. Unfortunately the data currently available do not permit a satisfactory
analysis of these issues.
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Recommendations
(a) Reducing tobacco use can make a major contribution to prevention of cancer.

Not enough is currently known about the long-term effectives of NHS Stop
Smoking services. The evaluation begun by the NHS to verify whether those
who quit smoking through the services have managed to remain non-smokers
should be completed and published, and the NHS must then act promptly on
the conclusions. In addition, referral rates to stop smoking services and number
of patients quitting for at least 4 weeks vary substantially between Strategic
Health Authorities. Strenuous efforts should be made to bring all services up to
the level of the best.

(b) Since there are lead times of several years to introduce screening programmes,
the Department of Health should, following completion of its option appraisal
of the best test available, move swiftly to finalise an implementation timetable
including recruitment of staff and workforce expansion for the national roll-out
of bowel cancer screening. Consideration needs to be given to prioritisation of
geographical areas with the highest bowel cancer mortality.

(c) More action is needed to tackle the delay on the part of some patients in
England in coming forward for medical advice when they have suspicious
symptoms. In line with the NHS Cancer Plan the Department (working with the
NHS) should co-ordinate the establishment of pilots to work with groups which
are consistently diagnosed with cancer at a more advanced stage, to
understand why they delay seeking medical advice and to encourage them to
come forward earlier with symptoms. The pilots should be designed to avoid
unnecessary anxiety to the public or overburdening primary care services. 

(d) The difficulty of identifying cancer symptoms at an early stage presents a major
challenge to GPs. The National Institute for Clinical Excellence (NICE) is currently
revising the Department's guidelines for GPs on referring patients with suspected
cancer. NICE and the Department should implement a strategy to ensure that the
updated guidelines for GPs are widely disseminated and acted upon. In addition,
the NHS (through cancer Networks NHS trusts and PCTs) should encourage
stronger relationships between GPs and hospitals to work together to improve
assessment through the continued development of standardised referral
procedures and feedback on appropriateness of GP referrals.

(e) Inevitably, given the real difficulties in making accurate diagnosis for some
cancers and, even with better adoption of good practice in referring, a
proportion of patients ultimately diagnosed with the disease will not initially be
referred urgently by GPs. The Department's existing target to measure time from
GP referral to assessment by a specialist, and time from referral to treatment,
only covers patients deemed urgent by GPs. The Department should therefore
develop a mechanism to audit the time taken for assessment and treatment of
patients who are referred routinely and subsequently diagnosed with cancer. The
Department should also work with the Cancer Services Collaborative
Improvement Partnership to identify where in the patient pathway delays are
occurring for these patients, to enable action to be taken to address these delays. 
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(f) Given the shortage of radiotherapy and radiology staff, hospitals providing
these services should compile information on the capacity and demand for
services in their area in order to assess local need for extra staff and facilities,
and to assess opportunities for service improvement. Cancer Networks should
work closely with local Workforce Development Confederations to ensure
adequate training places are available in each area. An overview of the position
should be compiled nationally at regular intervals. 

(g) Information should be made available for the benefit of local communities to
show service improvements intended to address poor cancer outcomes in their
locality. Primary Care Trusts, in association with cancer Networks, should
identify the best vehicle to communicate this information, possibly through
annual reports or patient prospectuses.

(h) Waiting times for radiotherapy treatment for cancer patients can be too long
and should be monitored at the local level using standardised national
measures as a basis for prioritising the need for additional resources. At a local
level Primary Care Trusts, working collaboratively with cancer Networks,
should take waiting times and capacity and demand analyses into account
when commissioning radiotherapy services.

(i) Multi-disciplinary team (MDT) working is a key development in improving
outcomes for cancer patients. In order to work effectively, it is essential that
MDTs have adequate administrative support but some lack this. Primary Care
Trusts, working through cancer Networks, should set out how they intend to
provide this support, and set a timetable for doing so.

(j) Patients access to anti-cancer drugs still appears to depend on where they live.
SHAs working collaboratively with their PCTs and Cancer Networks should act
speedily on the findings of the National Cancer Director's review of take-up of
cancer drugs approved by the National Institute for Clinical Excellence (NICE) to
make sure that patients in all areas have equal access to these cancer treatments. 

(k) It is currently very difficult to assess whether providers of cancer services
deliver the best treatment to all age-groups of cancer patients. High priority
should be given to implementation of the four national cancer clinical audits
that sit within the National Clinical Audit Support Programme, which will allow
this issue to be examined in depth. Clinical audits of this kind should be
extended to all other major cancers as soon as possible. 
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Cancer survival and mortality
rates are improving in
England despite increasing
incidence of cancer
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Since 1971 cancer incidence in England
has increased, mortality has fallen and 
survival has improved

Key measures of progress in tackling cancer are rates
of incidence, mortality and survival 

1.1 Comparative analysis of cancer trends usually centres
on incidence, mortality and cancer survival within
defined populationsiii. Each has a role in measuring
success in the battle against cancer as follows:

� Incidence rates (the number of new cancer cases
that occur per 100,000 in the population) give
indications of the success in preventing cancer. The
best way to deal with the disease is to stop it
occurring in the first place;

� Mortality rates (the number of deaths from cancer
per 100,000 in the population) are important for
showing how many people are dying from the
disease. These rates reflect a combination of the
incidence of cancer, how advanced the disease is at
the time of diagnosis and the effectiveness of
treatment. Rates are "age-standardised" to allow for
differing age structures among populations, either to
a European (E) or a World (W) standard population;

� Survival rates (based on measures of the percentage
of those diagnosed with cancer who are still alive
five years after diagnosis) are important for providing
a picture of how advanced cancer is in patients at
time of diagnosis and how effectively they are
treated. A five-year period is the internationally
accepted standard measure of survival. Survival is
often expressed in terms of "relative survival". This is
the ratio of the observed survival rates in the
population studied compared to the survival rates
expected in the population in the absence of cancer.
Relative survival rates are slightly higher than crude
survival rates. We have used relative survival rates in
this report.

The overall incidence rate of cancer has increased
and mortality rates fallen 

1.2 Figures 1 and 2 show the changes in cancer incidence
and mortality rates in England during the past 
three decades. Between 1971 and 2000 cancer
incidence overall increased by 31 per cent (21 per cent
for men and 39 per cent for women). Between 1971 and
2002 cancer mortality overall fell by 12 per cent 
(18 per cent for men and 7 per cent for women). 
Figure 3 shows the trends in incidence and mortality
between 1971 and 2000-02 in England. 

1.3 Mortality from cancer varies widely within England. In
1998-2000 the overall mortality rate for people under
75 years was 130 per 100,000. For the 95 district health
authorities in existence at that time mortality rates
ranged from 101 to 193 per 100,000 - high mortality
rates being observed in districts with higher levels of
deprivation. In large part this relates to differences in
incidence and mortality for lung cancer. Reductions in
mortality between 1995-1997 and 1998-2000 were
observed in almost all of the old district health
authorities. However progress was not uniform with
much larger improvements in some districts than others.
Variations in the level of improvement were not
obviously linked to levels of affluence and deprivation.

Five-year survival rates for cancer have also increased

1.4 Figure 4 shows improvements in 5 year relative survival
rates for all cancers for men and women in England. 
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Cancer mortality rates in England 1971-2002  
(all cancers)

2

Source: Office for National Statistics
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The decline in smoking-related cancers has reduced mortality in  
men. This has not happened so far for women, although women  
have benefited from a large fall in breast cancer mortality.

Increasing incidence and declining mortality over time in England (all cancers)3

Source: Office for National Statistics
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Although cancer incidence has risen steadily since the early 1970s, mortality is falling. For women, although incidence and mortality is  
lower than for men, incidence is increasing at a faster rate and mortality declining at a slower rate.
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In women the increases have been most marked in breast  
and lung cancer. Reported increases in incidence are partly  
due to improved data collection since the 1970s.
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Deprivation2 continues to have a major impact on
survival rates 

1.5 Although survival rates are increasing for all sectors of
the population, recent research has shown that they are
increasing faster for the affluent than for the deprived,
creating a widening "survival gap" iv. The research found
that the gap in survival between rich and poor 
was wider for those diagnosed during 1996-99 than 
for those diagnosed during 1986-90 for 12 of the 
16 cancers examined in men and nine of the 17 cancers
examined in women. Trends for the 4 commonest
cancers are as follows:

� The survival gap for breast cancer stayed constant
during the 1990s with a difference of around 
6 per cent between the most affluent and most
deprived areas;

� for lung cancer, the survival gap was less than
2 per cent for men and smaller still for women, with
little change over time;

� the survival gap for colon and rectal (bowel) 
cancers became significantly steeper for both sexes
in the 1990s, to 7 per cent for colon cancer and 
9 per cent for rectal cancer; and

� for prostate cancer, the survival gap increased
steeply during the 1990s to over 7 per cent.

England is continuing to improve on past
performance in tackling the four major cancers

1.6 The 4 commonest cancers - breast, lung, bowel (colon
and rectal) and prostate cancer - account for just over
half of the cancers diagnosed each year, and just under
half of cancer deaths. Figure 5 gives the latest available
data for the four cancers.

Breast cancer: survival and mortality rates are improving
despite a significant rise in the level of incidence

1.7 Incidence rates for breast cancer rose 47 per cent
between 1980 and 2000, chiefly among more affluent
womenv. Mortality rates were broadly constant up until
1989 and fell by more than 25 per cent between 
1989 and 2002. (see Figure 6). 

1.8 There have been great improvements in five-year breast
cancer survival rates (see Figure 7). For women
diagnosed between 1971 and 1975 the five-year relative
survival rate was 52 per cent, rising to 78 per cent for
those diagnosed between 1996 and 1999.

Lung cancer: There has been a sharp fall in incidence
and mortality rates although survival rates are static

1.9 The pattern of lung cancer incidence and mortality rates
over the past thirty years has been dictated by smoking
prevalence (see Figure 8 overleaf). In addition, five-year
survival rates have remained very low over time, at
around 6 per cent for men and women, because the
disease is already at an advanced stage by the time of
diagnosis for the large majority of patients.

Numbers of cases and deaths from cancer in England
(men and women)

5

Number of newly Number of 
registered cases 2000 deaths 2002

(000) (000)

All cancers1 224 128

Four commonest
cancers:

Breast2 34 11
Lung 31 27
Bowel 28 13
Prostate 23 8

Sub-Total 116 (52 per cent) 59 (46 per cent)
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Improvement in five-year relative survival in England 
(all cancers)

4

Source: EUROCARE Studies
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Five-year survival rates for men improved to 36 per cent for  
those diagnosed in the early 1990s, and to 49 per cent for  
women. The lower survival rates in men in both the periods  
reflect the larger number of men having cancers with poor  
survival chances, particularly lung cancer. 

Source: National Audit Office, Office for National Statistics and
National Centre for Health Outcomes Development

NOTES

1 Excluding non-melanoma skin cancers. The recorded
incidence rates for these are very unreliable because they
are frequently treated in the community.

2 Excludes male breast cancer (less than 70 deaths a year).

2 "Deprivation" is calculated by giving a rating to a patient's place of residence based on variables such as level of unemployment and car ownership 
from the 1991 census (Carstairs, Deprivation indices: Their interpretation and use in relation to health. Journal of Epidermiology and Community Health
1995: 49: S3-S8) or the level of income-deprivation as shown by receipt of benefits and income support in 1998 (Department of Environment, Transport
and the Regions. Measuring multiple deprivation at the small area level: the indices of deprivation 2000).
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Increasing incidence and declining mortality for Breast Cancer from 1980 in England6

Source: National Audit Office and Office for National Statistics
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Risk factors contributing to increases in incidence of breast cancer include increasing age of patient at birth of first child, increasing  
obesity and lack of physical activity, and increasing use of hormone replacement treatment. Falls in mortality rates are attributable to the  
more or less simultaneous introduction in the late 1980s of a national breast-screening programme (the largest falls have been in the  
age-group covered by the screening programme) and the introduction of hormone therapies and chemotherapy to reduce the risk  
of relapse.

Incidence Mortality

Time

Introduction of national screening programme

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Increase in five year relative survival rates for breast cancer7

Source: Office for National Statistics
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Improvements in survival reflect developments in early detection and treatment of breast cancer.
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Lung cancer incidence and mortality rates for men and women reflect smoking patterns in earlier decades8

Source: National Audit Office, Office for National Statistics and Tobacco Advisory Council
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Lung cancer incidence and mortality
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Smoking rates

In the first national survey in 1948, smoking rates for men stood at 82 per cent. As smoking reduced, incidence and mortality rates for 
men fell by 36 and 42 per cent respectively from their 1974 peak. For women, incidence has risen 76 per cent since 1971, while 
mortality has levelled out after peaking in the mid-1990s, reflecting the fact that smoking among women peaked as late as the 1960s.

NOTE

Incidence and mortality rates are for England and Wales, smoking rates are for whole of the UK.

1951 1955 1959 1963 1967 1971 1975 1979 1983 1987 1991 1995 1999 2002

1951 1955 1959 1963 1967 1971 1975 1979 1983 1987 1991 1995 1999 2002
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Bowel cancer: mortality rates have been falling slowly
for some time while survival rates have increased

1.10 Incidence and mortality rates for bowel (colon and
rectal) cancer in England are shown at Figure 9, and
survival rates at Figure 10. The reasons why survival rates
have improved and mortality rates fallen are unclear but
could be a combination of earlier diagnosis, improved
surgery and wider use of post-operative chemotherapy.

Prostate cancer: mortality rates are falling, although
increases in incidence and survival are more difficult
to interpret

1.11 Figure 11 shows changes in prostate cancer incidence
and mortality over time. The reasons for the underlying
increase in prostate cancer are not fully understood but
the increase in the rate of incidence is in part due to the
impact of wider use of the Prostate Specific Antigen
(PSA) test. This can lead to cancers being picked up
which might not have otherwise have caused problems
during a man's lifetime or led to the man seeking
medical advice.

Incidence Mortality

Bowel Cancer - slowly rising incidence and declining mortality over time in England and Wales9

Time

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
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Incidence rates have risen very slowly for two decades, while mortality rates have fallen by over 25 per cent reflecting improvements in 
the quality of treatment.  

Source: National Audit Office and Office for National Statistics
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10 Five Year relative survival rates for Colon cancer*

Over a ten-year period relative survival rates for colon cancer have increased from under 40 percent to nearly 50 per cent.                      

Source: Office for National Statistics
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NOTE 

*Colon cancer forms the large majority of bowel cancer cases - latest data not available for rectal cancer.    

Trends in prostate cancer incidence and mortality in England11

The introduction of the Prostate Specific Antigen (PSA) test in the early 1990s led to a big increase in the diagnosis of prostate cancer, 
although this was on top of an existing underlying trend of more cases. The mortality rate has started to decline in recent years.  
No research has yet shown a link between earlier detection through increased use of the PSA test and lower mortality rates. 
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1.12 As Figure 12 below shows, five-year relative survival
rates for prostate cancer have increased from 42 per cent
to 64 per cent since the early 1990s. The increase is
partly accounted for by earlier detection of the cancer
through increased use of the PSA test rather than
increased effectiveness in dealing with the disease,
although the quality of treatment may also be improving.

Incidence, mortality and survival rates are
not uniform geographically

Breast cancer: mortality rates can vary considerably
for areas with similar incidence rates

1.13 Figure 13 shows how mortality varies by Strategic
Health Authority (SHA) in relation to incidence for
breast cancer. Breast cancer incidence is generally
higher in southern SHAs with higher levels of
affluence. Mortality is not clearly related to incidence.
Figure 14 shows five-year relative survival rates.
Survival rates are higher in London and the South East.
High relative survival rates and low mortality in
relation to incidence emphasise that the outcomes for
this disease are now good.

Lung cancer: there is a close link between incidence,
mortality and deprivation

1.14 Figure 15 shows how mortality varies in relation to
incidence for lung cancer across SHAs. Incidence and
mortality rates vary across England much more than for
other cancers, cancers with incidence and mortality rates
for the worst affected SHA being approximately twice
that for the least affected SHA. Figure 16 shows poor 
5-year relative survival rates in all areas. The close
relationship between incidence and mortality rates, and
uniformly low survival rates, emphasise how deadly the
disease is, reflected in the fact that average life
expectancy after diagnosis is 4 months.

Improvements in relative survival for prostate cancer12

Source: Office for National Statistics
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Period of diagnosis

Increased use of the PSA test probably plays a large role in increased survival since prostate cancer takes decades to grow, and the test  
may well diagnose the disease many years before it would otherwise have become apparent. Information from the British Association  
of Urological Surgeons shows that the proportion of tumours diagnosed at an early stage (stages I and II) rose from 52 per cent in 1999  
to 60 per cent in 2002.  

1986-90 1991-93   1993-95 1996-99
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Breast cancer mortality (1999-2001) varies with incidence (1997-99) among Strategic Health Authorities13
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Source: Office for National Statistics

Mortality rates can vary by as much as 20 per cent between Strategic Health Authorities (SHAs) with almost identical levels of incidence.  
Those SHAs with higher levels of incidence generally have more affluent populations.
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Breast cancer relative survival rates are better in the south and east for patients diagnosed 1993-9514

Source: Office for National Statistics
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The close relationship between incidence rates (1997-99) and mortality rates (1999-2001) for lung cancer, by  
Strategic Health Authority
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Incidence Mortality

Source: Office for National Statistics

Levels of lung cancer incidence and mortality are closely linked. Strategic Health Authorities with the highest rates of both are also those  
with the highest levels of deprivation, since the prevalence of smoking is closely related to deprivation.
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Uniformly low 5-year relative survival rates for lung cancer for patients diagnosed 1993-9516

Source: Office for National Statistics
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Lung cancer survival is uniformly low across the country, but in relative terms is considerably higher in London than in the former 
Northern and Yorkshire region.

Northern &
Yorkshire

West
Midlands

South West North & West LondonSouth EastEastern

Bowel cancer: incidence but not mortality is generally
higher in the north and survival rates are somewhat
better in more affluent areas

1.15 The relationship across SHAs between bowel cancer
incidence and mortality rates is shown at Figure 17.
Incidence rates for bowel cancer are not generally
higher for deprived groups except in the case of rectal
cancer among men. Figure 18 shows five-year survival
rates for colon cancer, which constitutes the great
majority of cases of bowel cancer. Survival rates are
somewhat better in more affluent areas. 
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The relationship between incidence and mortality rates for bowel cancer in SHAs

60

50

40

30

20

10

0

R
at

e 
pe

r 
10

0,
00

0 
(E

)

Incidence Mortality

Source: Office for National Statistics

There is some linkage between incidence and mortality rates, but some areas with similar incidence rates have noticeable differences  
in mortality rate.
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Higher relative survival rates for colon cancer in the south for patients diagnosed in 1993-9518

Source: Office for National Statistics
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Prostate cancer: mortality varies considerably for
areas with a similar rate of incidence, and survival
rates favour London and the South

1.16 Figure 19 shows variations in reported incidence and
mortality rates by SHA for prostate cancer. Prostate
cancer incidence is generally higher in southern SHAs
with higher levels of affluence. Figure 20 shows 
five-year survival rates. Survival rates are lowest in the
former Trent and Northern and Yorkshire regions. This
may reflect lower detection rates of early stage prostate
cancer because of lower uptake of PSA testing.

Prostate cancer mortality varies between areas with similar incidence rates19
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Source: Office for National Statistics

Incidence rates vary considerably across the country. Mortality rates can vary by as much as 20 per cent between SHAs with almost  
identical levels of incidence.
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Prostate cancer relative survival for patients diagnosed 1993-95 by former NHS Region20

Source: Office for National Statistics
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Survival is lower in the former Trent and Northern and Yorkshire regions.
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England's position is improving relative to other
comparable countries 

England's mortality rates have improved in relation to
other comparable countries in the 1990s 

1.17 Figures 21 and 22 show how cancer mortality in
England and Wales (with whom we are grouped for
international comparisons) compares with other
countries. Some countries were excluded from these
comparisons because of small populations or lack of
recent data. Mortality rates for men in England and
Wales in 1998 were better than in France, Spain and
Germany but worse than those in the USA and Finland.
Mortality rates for women in England and Wales in 1998
were worse than those for the comparator countries.
These rates are strongly influenced by deaths from lung
cancer, which reflect historical trends in smoking rates.
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Varying International mortality rates for all cancers - men21

Source: International Association of Cancer Registries/WHO Information System
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On overall cancer mortality rates for men, England and Wales compare favourably with many other countries such as Spain, France and Germany. 

Scotland Netherlands GermanySpain FinlandUnited
States

England  
& Wales

1994 1998

NOTE

Countries on the left hand side of the graph have higher mortality rates.

Varying international mortality rates for all cancers - women22

Source: International Association of Cancer Registries/WHO Information System
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England and Wales compare much better with other countries on cancer mortality for men than for women because of the historical  
proportions of smokers of each sex relative to other countries.

1994 1998
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1.18 The performance of the United Kingdom as a whole in
reducing cancer mortality in comparison with other
European Union countries has been impressive in 
the last twenty years for men but less so for women 
(see Figure 23). This is largely attributable to earlier
decline in tobacco use among British men, and earlier
take up of tobacco among British women, compared
with other countries.

1.19 Further analysis of mortality rates relative to other
countries for the major cancers can be found at
Appendix 3. The main messages are: 

� Breast cancer mortality rates in England were among
the worst in the developed world in the late 1980s.
Since then the fall in mortality rates has been the
steepest in the world. Despite this, breast cancer
mortality remains high in relation to that in
comparable countries;

� Lung cancer mortality rates reflect where each
country is in the cycle of tobacco use and stopping
smoking. Hence, England and Wales compare well
with other countries for mortality in men but, on
current data, less so for women. Women started
smoking earlier in the UK than in other comparable
countries and so cancer incidence rates and
associated deaths are higher at the moment in
comparison to other countries. As lung cancer
incidence and mortality trends are now downwards
for women in England and Wales but incidence
trends for women in other countries are now
generally on an upward path, mortality rates relative
to those in other countries should improve;

� Mortality rates for intestinalvi cancer (the vast
majority of cases are colon and rectal cancer) for
England and Wales are comparable with those of
other countries (especially for women) with a clear
downward trend;

� Prostate cancer mortality rates remain high for
England and Wales compared with other countries.
The reasons are unclear.

England's cancer survival rates in the 1990s 
were lower than those in some other countries, 
but are improving

1.20 When comparing trends in England's five-year survival
rates against other European countries the source of 
data is the EUROCARE project, established in 1989 to
measure and explain international differences in cancer
survival across Europe and overseen by a Working
Group made up of statisticians and epidemiologists
from cancer registries across Europe. The graph overleaf
show results from the EUROCARE-2 and EUROCARE-3
studies, covering people diagnosed between 1985 and
1994 and followed up to 1999. As such, these data
cover the period up to the introduction of the NHS
Cancer Plan and the survival rates for England will be
lower than the more recent data shown earlier in this
part of the report. 

1.21 Figure 24 shows comparisons for European countries
which have cancer registry data covering at least one
quarter of their population. For this reason countries
such as France and Germany are excluded3. 

1.22 Survival rates from these periods for all the major
cancers are higher in the USA than Europe, although,
prior to expansion of geographical coverage in 2001,
survival data from the United States (known as the
Survival, Epidermiology and End Results (SEER)
programme) was drawn from registries covering
approximately 14 per cent of the United States
populationvii. Five-year relative survival rates for all
cancers in the United States were 56 per cent for
persons diagnosed in 1987 and 63 per cent for persons
diagnosed in 1992. Recent research on breast cancer
has shown that the higher survival rates for the disease
in the registries in the SEER programme compared with
Europe (around 85 per cent for women diagnosed in the
early 1990s) are linked to diagnosis of the disease at a
less advanced stage in the United States.viii

1.23 More details of survival rates for the major cancers
relative to those in other countries can be found at
Appendix 4. This shows a steady improvement in
England's performance across the cancers. This pattern
is also found in some, but not all, of comparator
countries, but the picture varies from cancer to cancer.
Recent research on breast cancer survival has again
linked variations in survival rates across Europe in the
early 1990s to the cancer being diagnosed at a later
stage in some countries than others.ix

3 A full range of comparative data from the EUROCARE study, including regions from most European countries, can be found at http://www.eurocare.it.
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Between 1980 and 2000 UK cancer rates for men fell from 11th to 5th lowest in the European Union, while UK cancer mortality rates  
for women remained 3rd highest. 

Source: Boyle et al. Measuring progress against cancer in Europe. Annals of Oncology 14: 1312-1325, 2003

How the UK has reduced cancer mortality in relation to other EU countries23
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Increasing five-year survival rates across Europe in the 1990s24

Source: IARC EUROCARE 2 and Annals of Oncology EUROCARE 3 studies 
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Survival rates continued to rise across most of Europe in the 1990s. England's rate of improvement compares well.
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2.1 The Calman-Hine reportx, produced under the
leadership of the Chief Medical Officers for England and
Wales and published in 1995 recognised the need for a
major step forward in the provision of cancer care in
England. Most importantly, the report outlined a
framework for the management of patients already
diagnosed with cancer, with the emphasis on high
quality, patient-centred care. A series of interlinked
cancer centres and local units covering the entire
country were to be developed, within a series of
geographically defined cancer networks to modernise
and integrate services. There are now 34 Cancer
Networks, each covering a population of around 1-2
million people. Implementation was the responsibility
of the former NHS Regions although no specific
additional resources were made available when the
report was published. 

2.2 Following the appointment of a National Cancer
Director in 1999, the NHS Cancer Planxi published in
2000, set out the first comprehensive strategy to tackle
the disease and deliver the fastest improving cancer
services in Europe, so that by 2010 England's five-year
survival rates would compare with the best in Europe.
The Plan's objectives are:

� to save lives;

� to ensure people with cancer get the right professional
support and care as well as the best treatments;

� to tackle the inequalities in health that mean
unskilled workers are twice as likely to die from
cancer as professionals;

� to build for the future through investment in the
cancer workforce, through strong research and
through preparation for the genetics revolution, so
that the NHS never falls behind in cancer care again.

A three year progress report on the Cancer Plan was
published in 2003xii setting out the achievements
that have already been made and the challenges that
lie ahead.

2.3 In this part of the report we assess the key initiatives
being undertaken to reduce the risk of cancer incidence
and to improve survival rates. Success in these areas
should also lower mortality. We do not attempt to assess
progress against all of the targets and commitments set
out in the NHS Cancer Plan, which will be examined in
our later reports. 

2.4 A wide range of actions can contribute to reductions in
the burden of cancer across the country and to
improvements in cancer outcomes. Some of these relate
to the behaviour and lifestyles of people as individuals,
some to measures taken by society as a whole and
others to actions taken by the NHS:

� lifestyle factors affect the incidence of some cancers.
For example smoking increases the risk of several
types of cancer (including lung cancer), while eating
a healthy diet can protect against the development
of some cancers;

� screening can help to reduce the mortality for
certain cancers, by picking up cancers or pre-
cancerous abnormalities before symptoms develop
or are apparent; 

� early presentation to GPs by patients who develop
symptoms consistent with cancer can enable the
diagnosis to be made while the disease is still
curable, leading to improvements in survival rates
and reductions in mortality;

� once patients have been referred for assessment,
rapid and accurate diagnosis and the delivery of the
best available treatment maximise the chance of
survival. A map of the care pathway covering
assessment, diagnosis and treatment can be found at
Appendix 5.

2.5 This part of the report examines progress in each of
these areas for the four major cancers (breast, lung,
bowel and prostate). 
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Good practice is being
introduced to build further on
improvements in outcomes in
the 1990s, but progress varies
by cancer and locality
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The NHS Stop Smoking programme,
supported by other anti-tobacco measures, 
is a priority because of the contribution of
smoking to cancer rates, and has made a
promising start

2.6 Among lifestyle influences on cancer, tobacco use has by
far the greatest impact on overall cancer incidence,
mortality and survival rates. We therefore look here at
measures to prevent cancer by reducing tobacco use,
while the wider context of preventive measures being
taken by the NHS and other parts of government, in areas
such as nutrition and physical activity, will be examined
in our future report on the NHS Cancer Plan.

2.7 One-third of all cancer deaths, and 90 per cent of lung
cancer deaths, are due to smoking. The Government's
tobacco strategy has a number of strands, some
involving the Department of Health:

� reducing tobacco promotion. The Tobacco Advertising
and Promotion Act 2002 provided for a ban on
tobacco advertising, promotion and sponsorship;

� communication and education. As part of this
programme the Department of Health has given 
£15 million over 3 years to charities to develop
media campaigns about the dangers of smoking;

� tobacco regulation. As of September 2003 
cigarette packets carry larger and more stringent
health warnings and terms such as "light" and "mild"
are banned;

� reducing availability and supply of tobacco.
Smuggled tobacco accounts for about one fifth of the
market. HM Customs and Excise have cut the illicit
market share in cigarettes from 21 to 18 per cent
between 2000-01 and 2002-03xiii; and

� reducing exposure to second-hand smoke. Recent
media campaigns have raised awareness of the
health risks from second-hand smoke.

2.8 A key contribution of the NHS to the strategy is its Stop
Smoking services. Expenditure on these services during
2002-03 was £24.5 million. Research has demonstrated
that stopping smoking at any point well into middle age
will reduce the risk of cancer in the futurexiv. 
In 2002-03 just over half of those people setting a quit
date as part of a NHS Stop Smoking service were still
not smoking four weeks later. To date some 340,000
people reported that they were still not smoking four
weeks after their quit date. There is currently no national
requirement to follow-up these people after 4 weeks
though evidence from clinical trials suggests that around
30 per cent of those people not smoking at four weeks
will still not be smoking after 12 months. A pilot study is
looking further at this question.

2.9 Figure 25 shows how successful Stop Smoking services
were in 2002-3 in different parts of the country, as
measured by the numbers quitting for at least 4 weeks.
A seven fold variation in the number of 4 week quitters
per 100,000 population was observed in 2002-03
between the highest and lowest performing Strategic
Health Authorities. 

2.10 An early objective of the NHS campaign to stop people
smoking was to target deprived areas. It is known that
smoking prevalence is linked to socio-economic status.
Manual workers are more likely to smoke. In 2001 
32 per cent of manual workers smoked compared with
21 per cent of non-manual workers. 

2.11 Research in 19 former district health authorities shows
that, in general, schemes were attracting smokers from
the most disadvantaged areasxv, though a qualitative
review of English NHS Stop Smoking projects among
manual workers in 2003xvi showed that success varied in
different parts of the country in part because some groups
of smokers can be harder to enrol in schemes than others.
For example, there is a large Bangladeshi population in
East London whose men smoke more than other ethnic
groupsxvii and who change address frequently.

Screening populations before cancer
symptoms are apparent has improved
outcomes for breast cancer and will 
do for bowel cancer 

2.12 The Department of Health has implemented nationally
co-ordinated screening programmes for breast and
cervical cancer, which have been praised by other
countries. The Government has also made a
commitment to introducing bowel cancer screening, in
line with a commitment in the NHS Cancer Plan to
extend screening programmes and introduce new
programmes if it is proven that they will save lives. 

The breast cancer screening programme has
contributed to a sharp fall in breast cancer mortality

2.13 The Office of National Statistics estimated that by 1998
breast cancer mortality rates were between 5 and 
11 per cent lower than they would have been without
the introduction of the national breast-screening
programme in 1988xviii. Recent research in the north
west of England found that far more cases of advanced
cancer at the time of diagnosis were found in areas with
lower screening take-upxix. 
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2.14 Women aged 50-64 (identified through GP lists) are
routinely invited by Primary Care Trusts for screening
every three years. Breast screening units are under
increasing pressure and some units have had to extend
their three-yearly cycle by several months. Units are
committed to extending screening to women aged 70 by
the end of 2004, as women in this age group have a
higher risk of developing the disease and pilot studies
have shown good uptake rates and cancer detection
rates in this age group. This extension of the screening
programme, together with the taking of an additional
view of the breast at every screen ('two-view
mammography'), will increase workload by
approximately 40 per cent. The vast majority of breast
screening units have now implemented two-view
mammography, which almost certainly contributed to a
13 per cent increase in the number of cancers detected
in 2002-03. 

2.15 The NHS intend to achieve this expansion through the
establishment of a new career structure for radiography
designed to widen access to radiography careers and
improve retentionxx, as well as the procurement of new
mobile units and new building projects.

2.16 The proportion of eligible women screened within the
previous 3 years has increased steadily from 64 per cent
in 1995 to around 70 per cent from 2000 to 2003, while
take-up (annual rate of attendance by eligible women
invited for screening) has remained between 75 per cent
and 77 per cent. Figure 26 shows how take-up varies
around the country, with the lowest rates being
observed in London. London also has a higher
proportion of eligible women who have never been
screened (at March 2003) - 22 per cent within the
Government Office for London region compared with 
13 per cent across England as a whole.

People who accessed Stop Smoking services and were still not smoking 4 weeks after quitting, by Strategic Health  
Authority, 2002-03
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Almost 125,000 smokers quit for at least four weeks in NHS Stop Smoking schemes in 2002-03. Success rates varied between  
approximately 40 and 80 per cent, depending on SHA and highest quit rates were observed in deprived northern SHAs.
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2.17 There are several contributory factors to low take-up:

� Socio-economic deprivation. People in the 
most deprived areas often make less use of
healthcare services;

� Areas with high proportions of minority ethnic
groups. This effect is not, however, uniform across
all minority groups and appears more prevalent for
those of African, Afro-Caribbean and Chinese origin.
A range of local initiatives are underway around the
country to address these issues - for example,
grouping invitees from particular ethnic groups; and

� High transient populations in London. There is a
strong correlation between areas with a high
proportion of people moving within the previous
year (as recorded by the 1991 census) and areas of
low screening uptake.

Screening for bowel cancer will reduce mortality
when it is introduced

2.18 Following research results which indicated that a
screening programme could cut bowel cancer deaths by
15 per cent, the NHS ran a screening pilot scheme at
two sites in the UK from 2000-02 to establish the
acceptability and feasibility of a national screening
programme based on the Faecal Occult Blood (FOB) 
test - a test for invisible blood in the faeces - among 
men and women aged 50 to 69.

2.19 The schemes achieved a 60 per cent uptake among the
target population, with lower rates among younger men
in their early 50s and, as for breast screening, among
those from deprived areas and ethnic minorities. These
lower rates applied to both the initial and the follow-up
tests. The evaluation of the pilot concluded that the
benefits of the programme justified a national roll-out. 

2.20 One important factor in any roll-out is the resource
impact of screening on other parts of the NHS. The
evaluationxxi found that the additional workload for
other parts of the NHS varied. There was only a marginal
impact on GP consultations, but a far greater impact on
hospital services in the following areas:

� Increasing numbers of colonoscopy examinations for
patients with symptoms and through follow-up testing;

� Additional consultant sessions for outpatient
attendance and review and communication with
GPs following testing;

� There was evidence that screening requirements
increased waiting times for other patients with
symptoms who were referred outside the 
screening system;

� Additional work for surgeons and oncologists after a
positive diagnosis; and 

� Increases of up to 30 per cent in workload 
for pathologists.

Regional variations in the take-up of breast cancer screening by women who were invited during the 3-year cycle  
up to March 2002

26

Source: NHS Breast Screening Programme
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There is lower uptake of invitations to attend screening clinics in London than elsewhere, partly due to the difficulties in keeping track of  
a more mobile population.

 Trent Northern & West South West Eastern South East North West London 
  Yorkshire Midlands



31

pa
rt

 tw
o

TACKLING CANCER IN ENGLAND: SAVING MORE LIVES

2.21 Piloting has now entered a second two year phase and
will target low attendance groups from the first phase,
assess whether people will re-attend for screening,
investigate the management of borderline results, and
look at the possible use of other forms of FOB test.

2.22 As part of the NHS Bowel Cancer Programme, launched
in February 2003, a Bowel Cancer Screening Working
Group has been set up. The Group's first task has been to
commission an option appraisal of possible screening
methodologies. One alternative screening test to the FOB
test under consideration is flexible sigmoidoscopy, an
endoscopic examination of part of the large bowel. This
test has the potential to reduce the level of incidence of
the cancer and reduce the frequency of testing although
it is more invasive. The Group await the results of a large
UK trial. Any timetable for national roll-out will have to
take into account the additional resource demands on
hospitals. A new structure to greatly increase capacity in
endoscopy training will help to create the required
workforce for a national screening programme.

There is no evidence to support screening for lung and
prostate cancer using techniques currently available

2.23 The large majority of patients with lung cancer are only
diagnosed when the disease is at an advanced stage,
with few patients surviving beyond one or two years.
Unfortunately, as yet, research has not established an
effective screening test. However, large-scale trials are
underway in Europe and the United States to assess the
effectiveness of scanning techniques for screening in
high risk populations. 

2.24 At present there is no reliable evidence that any
technique for prostate cancer screening reduces
mortality, although any screening programme for
prostate cancer is likely to be based around the Prostate
Specific Antigen (PSA) test. This test can enable the
diagnosis of prostate cancer to be made at a treatable
stage but it is also rather inaccurate. Raised PSA levels
are found in appreciable numbers of men without the
disease. In addition, the test may fail to identify some
men with low levels of PSA who do have the disease.
The situation is complicated by a lack of research
evidence about the appropriate treatment for men
diagnosed at an early stage of the disease. The
Department of Health is funding a £13 million trial of
treatments for localised prostate cancer detected by PSA
testing which will help to establish which treatment is
most effective and provide information that will help
when considering whether a screening programme
would be justified. 

2.25 Research to improve the reliability of the PSA test is
continuing. In the meantime the Department has
introduced the Prostate Cancer Risk Management
Programme to aid GPs in counselling men who are
worried about prostate cancer, ensuring they make an
informed choice about whether or not to have a 
PSA test and to ensure consistent standards in analysis
and interpretation of results. 

People in England tend to be diagnosed with
cancer at a more advanced stage than in
other countries

2.26 An international workshop of cancer epidemiologists
and other experts held during the preparation of the
NHS Cancer Planxxii examined available evidence on
differences in cancer survival rates. The workshop
concluded that the lower survival rates reported in
England than for other western European countries were
to a large extent real, and not the result of differences in
data measurement The workshop also concluded that
patients in England tend to have more advanced cancer
at the time of diagnosis than in some other countries, at
least for breast and bowel cancer. 

2.27 Older people and those from deprived areas are more
likely to be diagnosed with cancer at a more 
advanced stage:

� older people. Analysis of new registrations in 2000
for cancer in four English cancer registries (where
data on stage of cancer were available in more than
75 per cent of cases) reveals that women over the
age of 65 were diagnosed with more advanced
breast cancer. Research carried out in the late 1990s
found a strong relationship between advanced stage
of breast cancer at diagnosis and increasing agexxiii.
There is also evidence that older women are more
likely to delay seeking medical advice. Registries
did not, however, show any increase in the
proportion of late-stage cancer among older people
for bowel (colon or rectal) cancer; 

� people from deprived areas. For example, in the
West Midlands registry area, for new cases of breast
cancer between 1994 and 1998, 31 per cent of
women in the most affluent localities presented with
the least advanced stage of the disease, compared to
24 per cent of women in the most deprived
localities. Conversely, 15 per cent of the women 
in the most deprived localities presented with
advanced disease, compared to 9 per cent of women
in the most affluent localitiesxxiv.
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Diagnosis with symptoms at a more advanced stage 
in England is a combination of patient, GP and
hospital factors

2.28 Several factors may contribute to more advanced cancer
at the time of diagnosis:

� Delay in the patient coming forward with symptoms;

� Delay in onward referral by the GP; and

� Delay in carrying out diagnostic tests within the
hospital system.

Little is known about the extent of patient 
delay in England but it is likely to be caused by 
a combination of factors, including lack of symptom
awareness and a reluctance to seek medical 
advice when they are identified

2.29 Little research has been done for most cancer types to
quantify the extent of delay by patients in presenting to
their GP with symptoms consistent with cancer.
Research with breast cancer patients published in 1999
found that around one third of women had delayed
more than 3 months before approaching a GP, and that
delays of this duration were associated with significantly
poorer five year survival ratesxxv. However, for the other
major cancers, there are no similar benchmarks. 

2.30 Delay may be due in part to a lack of awareness of
cancer symptoms or to a reluctance to come forward
when symptoms are noticed. Surveys regularly attest to
low levels of public awareness of symptoms associated
with the most common cancers. For example:

� a survey of women over 50 in 2003 found that 
two-thirds did not realise the risk of breast cancer
increased with agexxvi. 

� a survey of the public about bowel cancer in 1999
found only 31 per cent able to correctly identify any
symptom4 of the diseasexxvii; and 

� a survey of men in 1999 found that only one-quarter
of them considered that they knew "a lot" or "a fair
amount" about prostate cancerxxviii;

2.31 In 2000 the Department undertook to develop a cancer
public awareness programme. It commissioned several
pieces of research which will provide information on
why patients delay seeking help from their GP when
symptoms become apparent. The results of this research
are expected during 2004 and will inform the
development of strategies to promote awareness and to
encourage the seeking of help at an earlier stage. The
Department has also funded the voluntary sector in this

area, for example, CancerBACUP was funded to produce
a version of the NHS GP referral guidelines for patients
and the National Cancer Director discussed work on
public awareness with the Prostate and Bowel Cancer
Advisory Groups. He also intends to discuss awareness
with the newly formed Lung Cancer Advisory Group. 

2.32 Research shows that such action can be effective. Public
education in Scotland and Australia about the dangers
of melanoma (a form of skin cancer) led to a significant
reduction in patient delay and resulting diagnosis 
with less advanced cancerxxix. National campaigns to
increase awareness of cancer symptoms are not without
potential problems, however. They could also cause
considerable anxiety in vulnerable patients without
cancer, and create large numbers of the "worried well".
This could impact significantly on GP workloads and on
the number of patients being referred to hospitals. 

General Practitioners (GPs) are required to
refer urgently patients they suspect of having
cancer, but can have difficulty identifying
those patients accurately

Not all GPs are benefiting from measures to assist
accurate identification of symptoms

2.33 GPs have a crucial role to play in ensuring that patients
with symptoms that might indicate a cancer are directed
as quickly as possible to specialists for assessment,
while not swamping diagnostic services with large
numbers of patients with very little likelihood of having
the disease. 

2.34 While it can be relatively easy to identify some
symptoms as being indicative of the likely presence of a
cancer, such as a breast lump in an older woman, it can
be much more difficult to decide whether more non-
specific symptoms, such as a persistent cough, are likely
to be due to cancer. In order to assist in this task, the
Department of Health sent all GPs a set of guidelines for
the referral of suspected cancer patients in 2000,
providing detailed guidance on how to identify patients
requiring urgent referral. 

2.35 When we surveyed GPs (see Appendix 2), just under
half of the responding GPs stated that they had both
read the referral guidelines and had found them useful.
Among GPs who claimed not to find the guidance
useful the most common reason given was "that it did
not add to their existing knowledge". NICE is currently
revising the referral guidelines. 

4 Symptoms include change in your normal bowel habit, pain in the abdomen and back passage, blood in the stools and unexplained weight loss.
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The policy to refer suspected cancer cases urgently for
assessment is meeting targets but some of those with
cancer do not benefit from it

2.36 For many years waiting times for new patient
assessments have been a problem within the NHS. To
address this, NHS Patients have therefore been divided
into 'urgent' and 'routine' groups, based on the GPs
assessment of the likelihood of the patient having a
serious underlying problem. Following an audit of
waiting times for cancer patients relating to patients
diagnosed in October 1997, the Department introduced
a new policy that all patients referred urgently by their
GP with suspected cancer should be assessed by a
specialist within two weeks. This was introduced for
breast cancer in 1999 and for other cancers in 2000. In
the most recent three month period (July - September
2003) 99 per cent of urgent referrals were assessed
within 2 weeks when the GP notified the hospital within
24 hours of seeing a patient, and 88 per cent when they
did not.

2.37 GPs responding to our survey told us that, of patients
they had referred in the previous 12 months who were
subsequently diagnosed with cancer, an indicative
figure of approximately two thirds had been referred
urgently and one third routinely. Of the 4 major cancers,
lung cancer patients were the most likely to be referred
urgently and prostate patients the least likely (which
probably reflects the uncertainty of interpreting results
of the PSA test). Research in the 1990s showed the same
ordering for the major cancersxxx. There is no evidence
base to indicate what would be a realistic proportion of
accurate referrals for GPs if best practice was followed.

2.38 In our consultant survey, see Appendix 2, we asked what
proportion of people referred urgently to them by GPs
had, in their professional opinion, been referred
appropriately (which is not the same as actually having
cancer). Respiratory (lung) physicians gave a median
proportion of 80 per cent of urgent referrals as
appropriate. This high figure reflects the fact that it is
good practice for GPs to carry out a chest x-ray as a 
pre-assessment measure before referring patients. For
colorectal (bowel) surgeons the median proportion
referred appropriately fell to 50 per cent. There is much
less scope for GPs to carry out an equivalent preliminary
test, such as endoscopic examination, in primary care. 

2.39 Feedback from hospitals to GPs on the quality of their
referrals is one potential way of improving referral
accuracy. However, only 21 per cent of the GPs in our
survey said that they receive feedback of this type.

2.40 Even when patients are referred appropriately it is
inevitable that some will not turn out to have cancer.
Respiratory (lung) physicians in our survey indicated that
between one third and one half of those referred urgently
were actually diagnosed with lung cancer. For colorectal
(bowel) surgeons this figure was around 10 per cent. 
This may be due largely to the fact that symptoms 
of bowel cancer can be very similar to those of 
non-cancerous conditions. The Association of
Coloproctologists of Great Britain and Northern Ireland
estimates that 97 per cent of patients who present to their
doctor with rectal bleeding do not have bowel cancer,
although it is a recognised symptom of the diseasexxxi.

Existing targets to speed up the treatment of patients
referred urgently by GPs are being met, but patients
referred routinely who may subsequently be
diagnosed with cancer can take longer than this to
see a specialist

2.41 Patients with breast symptoms referred urgently by their
GP to be seen by a specialist within two weeks, who are
then diagnosed with cancer, must receive treatment
within two months of the original referral and within
one month of diagnosis. Performance against both of
these targets was 98 per cent for the most recent
quarterxxxii. These targets will be extended to other
cancers in 2005.

2.42 For people who were assessed as routine referrals,
waiting times to be seen by a consultant can be
considerably longer than two weeks. In our survey of
consultants, the median waiting time for patients
referred routinely with lung or bowel symptoms by GPs
was reported to be 6 weeks and 13 weeks respectively
(see Figure 27 overleaf). In the case of prostate cancer,
a high proportion of people are diagnosed with the
disease at an early stage. However, early assessment is
still desirable.

2.43 Some consultants check the content of referral letters (or
proformas) from GPs and reprioritise patients to the
"urgent" category where it is apparent that the patient
comes into a high risk group. However, patients who are
deemed urgent by their GP should always be handled as
urgent cases. In addition to this, some colorectal services
use questionnaires completed by the patient to provide
additional information on the level of risk of serious
disease being present and this may also be used for
prioritisation of patients. 
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2.44 Research carried out from 1999 to 2001 used a
computer-analysed patient questionnaire to record
symptoms on a systematic basis and determine the
referral path. It was shown to provide fuller information
and be just as effective at identifying patients with likely
cancer as the conventional GP letter to a consultant, but
required far fewer of the patients to be classified as
urgent referralsxxxiii. We asked GPs in our survey
whether they used a standard proforma for recording
symptoms when making referrals, but only 30 per cent
of the GPs who responded to our survey actually did so. 

Measures are being introduced to address
delays for patients awaiting diagnostic tests

There can be long waits for some endoscopic
procedures but there are solutions

2.45 Endoscopy involves the use of a more or less flexible
viewing instrument for the visual inspection of any
cavity in the body and to collect tissue for analysis - for
example, sigmoidoscopy and colonoscopy for the
assessment of bowel symptoms and bronchoscopy for
the assessment of lung symptoms. In recent years
average waiting times of several months for
colonoscopy have become commonplace. The demand
for gastro-intestinal endoscopic procedures has risen
substantially, as shown in Figure 28. In addition, a
survey of practice in colonoscopy units in the UK
carried out in 2000 revealed continuing concerns about
the quality of examinations carried outxxxiv. 

2.46 Figure 29 shows the views of Cancer Networks on the
main constraints on endoscopy services in their area.
Forty seven per cent of Networks told us that lack of
trained staff affected endoscopy services in most or all of
their hospitals, followed by increases in referrals of non-
cancer patients to endoscopy services.

Time before assessment by consultant for patients referred routinely by GPs, some of whom are subsequently 
diagnosed with cancer

27

Source: National Audit Office survey
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According to consultants responding to our survey, patients with bowel symptoms referred routinely by GPs wait much longer than those  
with lung symptoms, typically 5 to 10 weeks  for lung referrals and 10 to 15 weeks for bowel referrals. Some of these will subsequently  
be found to have cancer.

Lung Bowel

Middle 50% 
of consultants

Middle 50% 
of consultants

45

40

35

30

25

20

15

10

5

0

Median wait: 6 weeks

Median wait: 13 weeks

Increases in endoscopic procedures over time28

Source: National Cancer Services Analysis Team

1995-96 2000-01 Increase (%)

Bowel examinations:
Flexible sigmoidoscopy 72,452 134,109 85
Colonoscopy 93,237 153,897 65

Lung examinations:
Bronchoscopy and 53,097 58,362 10
mediastinoscopy
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2.47 Despite the pressures on hospital consultants, relatively
little endoscopy is currently carried out in primary care,
though there are approximately 30 endoscopy units in
primary care. In 2001 and 2002 they were carrying out
around 14,000 procedures per unit per year with
waiting times of less than one and a half weeks for
urgent procedures and less than four weeks for routine
procedures. The potential usefulness of such units is
shown by the fact that the number of procedures 
per unit was three times higher than in the late
1990s, although there was very little increase in 
waiting timesxxxv. 

2.48 To address the issue of workforce shortages and to
improve the quality of treatment the NHS Cancer Plan
made £2.5m available to establish a robust multi-
professional endoscopy training programme which
began in September 2001. Almost 500 staff had
received some form of training by June 2003. A further
£6 million over three years was committed in 2003 to
cancer-related training including further expansion of
endoscopy training capacity. Three national and 
7 regional training centres have been appointed to
increase the pool of staff available in hospitals and
primary care to carry out gastro-intestinal endoscopies,
which would help to identify bowel cancer.

2.49 Responsibility for gastro-intestinal endoscopy falls to
different teams in different hospitals (for example,
gastroenterology and general surgery), or responsibility
may be held jointly. The acknowledged result has often
been inefficient administrative systems. Because of this,
the Modernisation Agency National Endoscopy
Programme has produced a toolkit to guide hospitals in
redesigning endoscopy services and set up 34 pilot
schemes to redesign services. 

2.50 Figure 30 gives some examples of improvements in
waiting times that have resulted. The boxes within 
the graph represent the time waited by the middle 
50 per cent of patients, before and after improvements.
The hospitals involved told us that they had achieved
these improvements by accurate mapping of capacity
and demand (allowing services to be streamlined and
justifying additional resources), by more flexible
timetabling of sessions and reorganisation and
validation of waiting lists, and by raising of the profile of
endoscopy amongst NHS Trusts and PCTs through
involvement in the Programme.
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Constraints on endoscopy services that most often affect a large proportion of hospitals in Networks are lack of trained staff and 
increasing levels of demand from non-cancer patients. Networks did not always know the extent to which some factors were a 
constraint, even when other networks identified them as a frequent problem. 

Networks' views on impact of endoscopy constraints on their hospitals29

Source: National Audit Office
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There can be long waits for radiological diagnostic
procedures, largely due to shortages of skilled staff 

2.51 Radiological examinations play an important role in the
diagnosis of all of the four major cancers. Demand for
complex and time-consuming radiology examinations is
continuing to increase. Requests for Computerised
Tomography (CT) and Magnetic Resonance Imaging
(MRI) scans increased by 40 per cent and 60 per cent
respectively between 1996-97 and 2001xxxvi. 

2.52 It is estimated that approximately one third of CT and MRI
scanner use can be attributed to cancer or suspected
cancer patients. The Department has acknowledged that
waits for the main procedures can be long, although
suspected cancer patients should be prioritised. The Audit
Commission's comprehensive survey of 253 radiology
departments in 2001xxxvii found that many radiology
departments provided rapid access for patients with
suspected cancer: 74 per cent of departments for
suspected breast cancer, 46 per cent for suspected lung
cancer and 47 per cent for suspected bowel cancer. In
addition 59 per cent of departments improved access to
their services by taking referrals directly from GPs. 

2.53 Service Improvement programmes within the NHS now
seek to reduce waiting times for all patients by service
redesign rather than prioritising some before others.
Under the leadership of the Cancer Services
Collaborative 'Improvement Partnership', 76 projects
have been undertaken by 29 Trusts. In over half of the
projects the average waiting times have been reduced to
less than 50 per cent. In five projects waiting times have
been reduced by 90 per cent or more.

2.54 In the view of Cancer Networks responding to our
survey (see Figure 31), the main constraints contributing
currently to waits for radiological procedures are lack of
skilled staff and increasing demand from non-cancer
patients for radiology services. Although lack of
equipment is not identified as being as significant a
Network-wide constraint as other factors, half of
Networks had not completed the mapping of capacity
and demand for radiology services in late 2003. 

2.55 There is an overall shortage of diagnostic radiographers
and the distribution of diagnostic radiographers per
million population varies considerably around the
country (see Figure 32). Between 1997 and 2002 the
number of diagnostic radiographers employed in the
NHS has increased by around 11 per cent to nearly
11,500. However, vacancy rates are also increasing, as
the table at Figure 33 shows. 
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Improvements in colonoscopy waits at 3 hospitals30

Source: National Audit Office and NHS Modernisation Agency
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Constraints on radiology services that most often affect a large proportion of hospitals in Networks are lack of trained staff and 
increasing levels of demand.
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Networks' views on impact of radiology constraints on their hospitals31

Source: National Audit Office Survey
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The South East has one-third fewer diagnostic radiographers per million than the North West.
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Distribution of diagnostic radiographers by former NHS region (2002)32

Source: Department of Health Workforce Survey
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The Department is taking steps to improve radiology
services by making diagnostic radiography accessible
to a broader range of potential recruits, increasing
training numbers, re-designing services and
purchasing much new equipment

2.56 The Department has recognised that radiography
workforce issues are critical. A skills mix project was
initiated to look into ways of resolving staff shortages,
and a new system of staff grades and skills was
developed. A four-tier system of grades, is increasingly
being adopted by radiography departmentsxxxviii. The
Department has also implemented a range of measures
to improve the recruitment and retention of NHS 
staff, including radiographersxxxix. As a result of these
initiatives over 300 radiographers have returned to work
since April 2001 and the number of places available for
students to enter training in diagnostic radiography has
more than doubled since 1997. The Royal College of
Radiologists is working in partnership with the
Department of Health and the NHS University to
develop a new approach to training radiologists that will
allow a significant increase in the number of trainee
radiologists without impacting on departments that are
already under pressure.

2.57 In order to address some of the current constraints on
radiology services, the Modernisation Agency has
initiated a major programme to streamline radiology
services. This included a tool-kit to enable departments
to pinpoint bottlenecks in services, and to assist with
service redesign to improve efficiency. In June 2003
there were 32 funded radiology project sites working
towards service redesign by conducting process-
mapping and capacity- and demand-mapping exercises. 

2.58 Although half of Cancer Networks responding to our
survey had yet to complete an analysis of capacity and
demand mapping in relation to CT and MRI scanners in
late 2003, approximately three quarters of those who had
felt that capacity would be sufficient to meet demand
once machines allocated to them have been installed. As
well as additional scanners, all existing scanners installed
before 1996 are due to be replaced by the end of 2006,
which will also increase capacity. A recent pan-European
study of the age structure of radiology equipment found
that of 9 countries, the UK was one of 4 to meet the
recommended criteria for age profile of CT scanners and
one of 3 to meet the profile for MRI scannersxL.

2.59 To some extent the pattern of scanner provision is the
result of historic accident and so there are anomalies.
However, Figure 34 also shows how the present
procurement programme for scanners will provide a
more equitable level of provision per million
population, especially for MRI scanners. The pattern of
provision also has to reflect the importance of demand
from non-cancer services.

Shortages of pathology staff can put pressure on the
quality of diagnostic services 

2.60 Histopathologists and cytopathologists (who study the
microscopic changes that disease causes in human
tissue and cells) play a crucial role as they provide the
diagnosis for the vast majority of cancer patients on the
basis of tissue and cell samples. 

2.61 The distribution of histopathologists across Strategic
Health Authorities varies widely (see Figure 35 on 
page 40), which can impose constraints on the speed of
diagnosis. The Academy of Medical Royal Colleges
recently produced a report stating that "the capacity of
most pathology services may be close to or have
reached the safe attainable limit.xLi "

2.62 The total number of consultant histopathologists
employed in the NHS increased by 32 percent between
September 1997 and June 2003 to a figure of 1,015.
Despite this, the vacancy rate for consultant
histopathologists increased from 6.4 per cent in 2002 to
7 per cent in 2003.

2.63 Pathology suffered from a cut in training numbers in the
early 1990s. As a result, the number of registrar (trainee)
histopathologists fell from a peak of 332 in 1991 to 
168 in 1997, but by 2002 registrar numbers had
increased to 289. The number of trainee posts has been
boosted by central funding for new posts with 180 new
posts being funded between 2002-3 and 2004-5. 
The NHS has succeeded in recruiting pathologists 
from overseas. 

2.64 In line with the commitment in The NHS Cancer Plan,
three histopathology training schools were established
in 2000-01 for Senior House Officers. Funding for the
schools has been increased to enable them to take on 24
trainees each year. The initiative is also being extended,
increasing the number of schools from 3 to 12 and
raising the annual intake from 18 to 96 by 2005-06.
Eight exceptional overseas graduates per year are also
receiving intensive training to assess competence and
educational needs to become specialist registrars.

Three Month Vacancy Rates33

Source: Department of Health Vacancies Survey

Percentage of posts vacant

2000 2001 2002 2003

Diagnostic Radiographers 3.6 4.4 5.5 6.1
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2.65 It is essential that the quality of reporting carried out by
histopathologists remains high, especially when there are
strong pressures to increase throughput. To assist in
quality control, an independent, national pathology
laboratory accreditation scheme, originally set up by the
Royal College of Pathologists is in place. Enrolment in a
recognised pathology scheme has been a requirement
for all NHS pathology laboratories since June 2003.

New ways of working are improving the
quality of treatments, but speed of access to
treatment and its appropriateness continues
to be a problem in parts of England

Multi-disciplinary team working is increasingly well
embedded in the NHS but is resource intensive

2.66 Multi-disciplinary teams (MDTs) deal specifically with
one type of cancer or group of cancers and bring
together the relevant professionals with specialised
knowledge of diagnosis and treatment including
surgeons, radiologists, pathologists, oncologists, nurse
specialists and palliative care specialists. A team may
cover more than one hospital site if numbers of patients
treated are low in particular locations. 

2.67 MDTs have been well-established in some British
hospitals for many years. The technique has also been
used at the Institut Gustave Roussy, France's leading
cancer centre, since the 1920s. Staff there explained to
us how MDT meetings are the foundation for the cancer
centre's activities. Staff emphasised to us the value of
establishing a consensus about treatment options at
these meetings to reinforce good practice and avoid
preferences being shown to individual specialisms. They
also emphasised that the process made considerable
demands on staff time if it is to be done well. 

2.68 The 1995 Calman-Hine report, and later the 2000 NHS
Cancer Plan, called for all cancer treatment in England
to be based on such team working. Recent research on
Trusts in the Northern and Yorkshire region has shown
how team building progressed rapidly, if unevenly, for
breast, bowel and lung cancer in the latter half of the
1990s. Breast cancer clinicians were the first to adopt
MDT working on a widespread basis in the NHS. The
Audit Commission and Commission for Health
Improvement cancer review in 2001 established that the
practice is now almost universal for the treatment of
breast cancer across EnglandxLii. 
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2.69 The National Peer Review Exercise in 2001xLiii recorded
that bowel cancer MDTs were better established in
some areas than others. Lung cancer MDTs were widely
established but under pressure everywhere, primarily
because of under-staffing. Networks reported to us that
urological cancer MDTs are now also firmly established,
although they were not assessed in 2001 as the NICE
Improving Outcomes guidance for Urological Cancers
had not been issued at that time. 

2.70 The Audit Commission and Commission for Health
Improvement review noted that most MDT meetings
took place outside normal working hours due to
pressures on staff time. We asked Cancer Networks what
constraints still apply to MDTs today. Most mentioned
capacity issues - high patient flows and staff shortages
leading to key absences and fewer meetings. 

2.71 Half of the Networks responding to our survey have full
administrative support for all major cancer MDTs, but a
recurring issue reported to us is the lack of administrative
support for MDTs. Support is needed for organising

meetings and the core activity of accurately recording
decisions. Post-holders can also carry out the role of
managing the progress of patients along the pathway of
care (see Appendix 5). Posts can be difficult to fund
because of their non-clinical nature, however. 

There is increasing specialisation in cancer surgery
which will improve outcomes, but there are variations
between and within particular cancers

2.72 Improving Outcomes Guidance for different cancers
and groups of cancers increasingly reflects research
demonstrating that hospitals undertaking larger numbers
of cases of complex cancer surgery have produced
better results for patients through reduced mortality and
morbidityxLiv. This may in part relate to the expertise of
surgeons carrying out larger numbers of operations and
in part to the expertise of other healthcare staff (such as
anaesthetists or nutritionists). This has led to the
recommendations in guidance developed by NICE that
complex cancer surgery should be concentrated in
fewer centres.

The Strategic Health Authority (SHA) with the median number of histopathologists has over 50 per cent more such specialists per 
million population than in the SHA with the lowest number per head.
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Number of consultant histopathologists per million population, by SHA (2002)35

Source: Department of Health medical and dental workforce survey
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2.73 Two thirds of 31 responding Networks told us that all
breast cancer patients in their area are now operated on
by specialist surgeons. Of the other third, only one said
fewer than 90 per cent of patients were. For bowel
cancer, of the 19 Networks which were able to answer
the question the median proportion of patients operated
on by specialist surgeons was 90 per cent, although in
one Network the proportion fell to 50 per cent.

2.74 Data from cancer registries, see Figure 36, shows wide
variations in the level of surgery for non-small cell lung
cancer carried out within England. The range of rates of 
7 per cent to 17 per cent across the former NHS regions
compare with rates of around 25 per cent reported in
Holland and the United States.This may reflect a failure to
identify cases early enough for them to be operable, the
poor general health of patients, or a shortage of thoracic
surgeons. A joint working group of the British
Cardiothoracic Society and the Society of Cardiothoracic
Surgeons reported in 2002 that in order to bring the UK
rate of surgery up to the European recommended
standard, the number of full-time equivalent thoracic
surgeons would have to double to 80. Recent changes 
in the nature of cardiac work may reduce the workload
of cardiothoracic surgeons and help restore the
contribution that they can make to thoracic work.

2.75 Research shows that better outcomes in prostate cancer
surgery are achieved in hospitals where high volumes of
prostatectomies (removal of the prostate gland) are
carried out each year. In one study the risk of serious
complications was 43 per cent greater for hospitals
carrying out less than 40 prostatectomies a year than
those carrying out 140xLv. NICE recommends that
ultimately surgery should be carried out by specialist
teams carrying out at least 50 radical operations per
year, and as an interim measure only surgeons carrying
out at least 5 such operations per year (prostatectomies
in the case of prostate cancer) should work in this area.
20 Networks out of 21 responding to this question told
us that this aim was being achieved for 90 per cent or
more of patients. 

Waiting times for radiotherapy treatment can 
be excessive 

2.76 Radiotherapy, involves the use of ionising radiation for
the treatment of cancer. Linear accelerators are used
primarily for this treatment, although brachytherapy or
cobalt machines may also be used. According to the
Royal College of Radiologists, the number of exposures
delivered in the UK increased by 16 per cent between
1997 and 2002. Demand for radiotherapy services has
increased steadily due to:

The regions with higher lung cancer mortality are those with lower surgery rates but it is unclear whether this is the result of differing 
clinical practice or more advanced cancer at the time of diagnosis in some areas.
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� increases in the incidence of cancer in general (for
example due to an ageing population) and higher
detection rates of some cancers (especially prostate
cancer) for which complex radiotherapy has a 
major role;

� identification of previously unrecognised need for
radiotherapy through improved assessment of
patients by multi-disciplinary teams;

� development of new treatments; 

� wider application of good practice including a move
towards longer courses of treatment (involving more
attendances) to reduce the harmful effect of
radiotherapy on normal tissues surrounding a
cancer; and

� longer survival of patients with advanced disease
necessitating more palliative radiotherapy treatment.

2.77 The Royal College of Radiologists has evidence-based
guidelines on good practice and maximum radiotherapy
waiting times, and has carried out a snapshot survey of
actual waiting times in 2003, using a standardised
definitionxLvi. The detailed results of this survey were still
being analysed as this report was published but they
indicate that the situation has not improved since the
previous such survey in 1998, with only a minority of
patients receiving treatment within recommended
waiting times. 

2.78 In the view of cancer Networks, see Figure 37 below,
the main constraints contributing to waits for
radiotherapy are lack of skilled staff and equipment.

The Department is acting to improve radiotherapy
services through increased staffing, new equipment
and redesign of services

2.79 The number of therapeutic radiographers increased by
just under ten per cent between 1997 and 2002, to just
over 1,540, and the number of consultant clinical
oncologists increased by 20 per cent between
September 1999 and June 2003, to 367. However,
during that period the vacancy rate for therapy
radiographers has continued to increase, see figure 38. 

2.80 The Department has recognised that radiotherapy
workforce issues are critical. A skills mix project was
initiated to look into ways of resolving staff shortages,
and a new system of staff grades and skills was
developed. A four-tier system of grades, is increasingly
being adopted by radiography departmentsxLvii. The
Department has recently announced £3 million of
funding to boost the number of radiographers working in
the NHS. A recruitment and retention strategy has been
developed to encourage returners to the profession and
develop better career pathways for radiographersxLviii. 

Source: National Audit Office Survey

Constraints on radiotherapy services that most often affect whole Networks are lack of trained staff and lack of specialist equipment.

Networks' views on the impact of radiotherapy constraints on hospitals in their Network 37
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The number of training places also increased by 
111 per cent between 1997 and 2002.

2.81 More linear accelerators are being purchased to address
lack of specialist equipment and meet demand. A figure
of four machines per million was considered an
appropriate figure by the Royal College of Radiologists
at the time of the Cancer Plan though continued
increases in workload have led the Royal College of
Radiologists to recommend five machines per million by
2006xLix. By the end of 2004 it is projected that there
will be 215 linear accelerators in the NHS in England
(4.4 per million population), an increase from 140 in
1997. In addition, by December 2006, no linear
accelerators should be older than 11 years. Ten of the 22
Cancer Networks in our survey who had mapped
capacity and demand for radiotherapy by late 2003 told
us that when allocated machines were installed, the
number of linear accelerators would be sufficient to
meet demand. 

2.82 The Cancer Services Collaborative Improvement
Partnership is already running "improvement
programmes" in around 35 of the 53 radiotherapy
departments in England to remove bottlenecks in the
patient care pathway for radiotherapy. It is too soon to
evaluate the overall effectiveness of this programme.

Concerns remain that chemotherapy and other systemic
therapies are not available equitably across England

2.83 Over the past few years there has been a marked
increase in the use of systemic therapies such as
chemotherapy and hormonal therapy for cancer, and
novel treatments which target specific molecular
abnormalities within cancer cells. Systemic therapies for
cancer can be used as curative treatments on their own,
as adjuncts to surgery and radiotherapy or as treatments
for incurable cancer given with the aim of prolonging
life and improving quality of life. 

2.84 The 2001 National Peer Review exercise established a
national picture of considerable variations in the quality
of chemotherapy services with some areas operating at
capacity and responding reactively to service pressures.
There were also some concerns about the safe
environment for the delivery of chemotherapy. 

2.85 In the late 1990s concerns were expressed regarding
variations in funding for licensed chemotherapy drugs
across the country. The National Institute for Clinical
Excellence (NICE) was set up in part to eliminate the 
so-called "postcode lottery" of drugs. Cancer drugs that
are positively appraised by NICE should be prescribed
to patients whenever clinically appropriate, with
funding being made available by Primary Care Trusts
within 3 months of a positive appraisal. The large
majority of the cancer drugs assessed by NICE have
been approved for use within the NHS. Consequently,
according to information supplied by various
pharmaceutical companies to the National Cancer
Director, overall usage of these drugs has increased
markedly as a result of this. 

2.86 Concerns remain however that wide variations in usage
persist between different parts of the country. An
illustration of such geographical variations is provided
by data supplied by Roche relating to the use of
Herceptin. The drug was approved for use by NICE in
March 2002 as a treatment for women suffering from
metastatic breast cancer who have a tumour expressing
an excess of a particular protein. 

2.87 Figure 39 shows the impact of NICE approval on
Herceptin prescribing. By 18 months after NICE
approval, the median Network had five times the
proportion of eligible patients on Herceptin compared
with the period prior to NICE approval. Nevertheless,
the range of eligible women receiving the therapy
ranged across individual Networks from almost all
women to almost none. The Secretary of State for Health
has asked the National Cancer Director to look at the
variation in uptake of NICE approved cancer drugs
across the country and take action if unacceptable
variation is found. 

2.88 Figure 40 shows the distribution of qualified
oncologists, both clinical and medical, who prescribe
chemotherapy. In the past, the absence of approved
prescribing protocols has led to variations in the levels
of prescribing around the country. Twenty three out of
29 Networks told us that Network-wide protocols for
systemic therapies are now in place to encourage
standardisation in prescribing practice. The Department
of Health is starting a national review of chemotherapy.

Access to treatments varies between different groups

2.89 It has been observed in many countries that patients
diagnosed with the same cancer at the same stage of
development do not necessarily receive the same
treatment. Much of this is due to "co-morbidity" - 
the extent to which adverse factors such as the existence
of other diseases and poor diets, tobacco consumption
and less exercise render people less physically able to
face - or survive - radical treatmentL. 

Three Month Vacancy Rates38

Source: Department of Health Vacancies Survey

Percentage of posts vacant

2000 2001 2002 2003

Therapeutic Radiographers 7.1 8.0 8.8 10.7
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2.90 Research on co-morbidity has established that higher
co-morbidity is associated with increased deprivationLi.
Co-morbidity also increases with age, and particularly
affects males and those with tobacco-related tumours.
However, co-morbidity may not explain all treatment
variations for the deprived. For example, research
identified that women from deprived areas undergo
much higher proportions of mastectomies (breast
removal) rather than breast conservation surgeryLii.
Whether geographical and socio-economic inequalities
in treatment are due to discrimination, patient
preference, patient delay in presentation or co-
morbidity remains unclearLiii. 

2.91 A particular group which often receives less intensive
treatment for cancer are older people. Since older
people are more likely to suffer co-morbidity, there may
be good reasons for less intensive treatment.
Nevertheless, the existence of age discrimination
generally in health and social care was acknowledged
by the National Service Framework for Older People,
published in 2001. It made clear that treatment should
not be determined by age but by individual needs and
priorities of the person. Steps have been taken to address
this, notably the establishment of a network of
"Champions" to promote services for older people. It is
not possible currently, however, to analyse how the
NHS as a whole is treating older cancer patients
because data on the overall severity of their illness and
nature of their treatment, taking into account co-
morbidity, are not available. 

Variations in the percentage of eligible cancer patients receiving Herceptin in the 6 months before NICE approval39

Source: Roche 
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Proportion of eligible women receiving the treatment has increased, on average, 500 per cent - but the increase is not uniform 
across England.

(October 2001- March 2002) and 12 to 18 months afterwards (April-September 2003)

Correction
Please note that the following correction was made to this report:The position of the West London Cancer Network was incorrect in table 39.  This was due to a clerical error in the recording of data from one hospital in this region.  All other data given in the graph is correct and remains completely unchanged.  The West London Cancer Network now appears in the mid range of the table at position 18 out of the 34 Cancer Networks in England instead of position 34.March 2004LONDON: THE STATIONERY OFFICE
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2.92 Figure 41 shows the sharp reduction in chemotherapy
usage and surgery for both types of lung cancer, small-
cell and non-small-cell, for patients over the age of 75
covered by eight English cancer registries. A study by the
Northern and Yorkshire Cancer Registry in 1999 found
that different approaches for older people start before
decisions on treatment. While 89 per cent of 
lung cancer patients under the age of 65 were managed
by a specialist, only 53 per cent of those over 75 wereLiv.
Specialist care produced higher one and two-year
survival rates for recipients than non-recipients. Recent
research has identified a reluctance to carry out extensive
diagnostic testing and active treatment in older people
with lung cancer even if they did not exhibit any other
obvious health-related problemsLv.

2.93 Another example of these age-related differences in the
intensity of treatment given is information from the
British Association Of Urological Surgeons database
showing that prostate cancer patients over the age of 70
receive much less radical treatment for early stage
cancer than their younger peers (see Figure 42).

2.94 The National Clinical Audit Support Programme,
commissioned by the Commission for Health
Improvement and operated by the NHS Information
Authority, is working with representative bodies of the
relevant health professionals to provide an on-going
assessment to review clinical practice and the delivery
of care. These assessments cover breast, lung, bowel and
head and neck cancer and may provide an insight into
the underlying reasons why certain groups receive
different treatment.

Qualified consultants prescribing chemotherapy and associated treatments by SHA (2002)40

Source: Department of Health medical and dental workforce Survey

Distribution of clinical and medical oncologists varies considerably across England.
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Source: UK Association of Cancer Registries and National Audit Office

Lung cancer patients over the age of 75 are much less likely to receive chemotherapy or undergo surgery.
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Access to treatment for lung cancer patients diagnosed in 2000 varies with age41
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Prostate cancer patients over the age of 70 with a PSA score of less than 10 receive much less radical treatment despite the fact that 
nearly 90 per cent of tumours with this PSA score were staged as not having spread beyond the prostate.        

Pattern of treatment given to prostate cancer patients diagnosed in 2002 with PSA score of 0-10 varies with age42
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Glossary

Barium meal

Brachytherapy

Bronchoscopy

Calman-Hine report

Cancer Services Collaborative
(CSC) Improvement
Partnership

CancerBACUP

Cardiothoracic surgery

Chemotherapy

Clinical Trial

Cobalt machines

Colonoscopy

Coloproctology

Computerised Tomography
(CT)

Consultant

Deprivation

Diagnostic test

Endoscopy

General Practitioner (GP)

Linear accelerator

Magnetic Resonance Imaging
(MRI)

An x-ray examination of the stomach and gullet facilitated by radio-opaque material 
taken orally.

A way of delivering radiotherapy (qv) to some cancers (including prostate cancer)
through implants which releases radiation slowly over time.

An endoscopic (qv) examination to check the airways of the lungs.

1995 report establishing a framework for the future delivery of cancer services by
primary care, Cancer Units and Cancer Centres (see Appendix 1).

The CSC's Improvement Partnership is a national programme to develop practical
approaches to deliver the targets in the NHS Cancer Plan and is part of the NHS
Modernisation Agency (see Appendix 1).

Charity which has offered a national cancer information service since 1985.

Surgery on the heart, chest and lungs.

The use of anti-cancer drugs to destroy cancer cells.

Medical research involving patients to identify new and better treatments.

Machine for delivering radiotherapy (qv) treatment, now being superseded by linear
accelerators (qv).

An endoscopic (qv) examination to check for bowel cancer, among other conditions.

The study and treatment of diseases and disorders affecting the colon, rectum and anus.

A radiographic (qv) technique that uses a computer to assemble x-rays into a cross-
sectional image of a person.

Senior physician or surgeon advising on the treatment of a patient.

Being economically disadvantaged. Deprived areas are identified by using one of
several available indices related to lower income.

Test or procedure to determine the cause of an illness or disorder.

The inspection of any cavity within the body using a flexible tube with a light source.

A doctor who practices general medicine in the community.

A machine for delivering radiotherapy (qv) by focusing a beam of radiation onto the
affected area, more accurately than cobalt machines (qv).

A technique to image the internal tissues and organs of the body using magnetic
fields, providing greater detail than a conventional x-ray.
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Melanoma 

National Clinical Audit
Support Programme

Oncologist

Palliative care

Pathology

Peer Review exercise

Primary care

Prostate Specific Antigen 
(PSA) Test

Radiographer

Radiology

Radiotherapy

Registrar

Screening

Senior House Officer

Specialist 

Stage

Systemic therapies

Thoracic surgeon

Urological cancer

A cancer which starts in the skin.

A programme being developed in co-operation with representative bodies of the
relevant health professionals and operated by the NHS Information Authority 
(see Appendix 1), with the aim of developing an on-going assessment to review
clinical practice and the delivery of care for a number of cancers and other conditions.

A doctor who specialises in the diagnosis, treatment and rehabilitation of people with
cancer. A clinical oncologist is trained in the use of radiotherapy (qv) and
chemotherapy (qv). A medical oncologist specialises in chemotherapy treatment.

Treatment aimed at relieving symptoms and pain rather than effecting a cure.

The study of the causes and effects of disease by examining changes on tissues and cells.

National exercise in 2001 to assess the quality of services against NHS cancer
standards (to be repeated in 2004).

The organisation and provision of healthcare within the community rather than in 
the hospital.

The test measures the level of the Prostate Specific Antigen (a protein) in the blood. 
A minority of men with a raised PSA level will be diagnosed with prostate cancer. 

A non-medically qualified healthcare professional. Diagnostic radiographers are
responsible for taking (and sometimes interpreting) images of the body - including
conventional x-rays, CT scans and MRI scans (qv). Therapy radiographers work in
radiotherapy departments and operate radiotherapy equipment such as linear
accelerators (qv).

The use of X-rays to diagnose a disease.

The treatment of disease by radiation.

A hospital doctor junior to a consultant (qv).

Examination of people with no symptoms to detect disease. In England there are
national screening programmes for breast and cervical cancer.

A doctor junior to a registrar (qv) or a consultant (qv).

Someone devoted to the care of a particular part of the body, or a particular aspect of
diagnosis, treatment or care.

The extent to which cancer has spread from its original site to other parts of the body.
Usually numbered from stage 1 (least advanced) to stage 4 (most advanced).

Treatment that reaches and affects cells all over the body.

A surgeon expert in the treatment of diseases of the chest and lungs.

Term covering prostate, testicular, penile, kidney and bladder cancer.
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Appendix 1 Key stakeholders involved in 
cancer services
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Stakeholder

National

Department of Health

National Cancer Director

NHS Cancer Screening
Programme 

Care Group Workforce Team:
Cancer 

NHS Information Authority

Modernisation Agency

Cancer registries

Office for National Statistics

Commission for Healthcare
Audit and Inspection

National Institute for 
Clinical Excellence

Role

Setting overall policy direction, securing resources and setting national standards.

Takes the lead in developing and implementing the Department's strategy for cancer.
He is supported by the Cancer Action Team, the Department's cancer policy team and
the CSC Improvement Partnership.

Oversees the delivery of screening programmes for breast (in over 90 units) and cervical
cancer, and the development of screening programmes for other cancers.

Draws up national workforce strategies for cancer. It is supported by the lead Workforce
Development Confederation. 

Develops information services to support the key clinical priorities of the Department of
Health, including development of the national cancer dataset to provide data on the
whole cancer care pathway, waiting times and support for the National Clinical Audit
Support Programme. 

Supporting the NHS and its partner organisations in improving cancer services. It aims
to achieve this through the individual projects within the Cancer Services Collaborative
Improvement Partnership and the National Booking Programme for endoscopy.

9 regional cancer registries collect and collate data from their area and report the results
to the Office for National Statistics.

The National Cancer Intelligence Centre at the ONS collates national cancer data and
carries out a range of research. It publishes definitive data on cancer outcomes in England.

Will succeed the Commission for Health Improvement from 1 April 2004, but continue
its role of independently inspecting service standards for cancer patients, among others.
It will commission national clinical audits of cancer-related subjects.

Providing patients, health professionals and the public with authoritative, robust and
reliable guidance on current "best practice". It is responsible for producing cancer
Improving Outcomes Guidance and assessing the clinical- and cost-effectiveness of new
treatments and promoting their adoption by the NHS.
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Stakeholder

Local

Cancer Networks

Strategic Health Authorities

Primary Care Trusts

Cancer units

Cancer centres

Service users

Role

The organisational model to deliver the Cancer Plan at a local level. There are 34,
bringing together commissioners and providers of cancer services from the NHS, local
authorities and the voluntary sector.

28 SHAs manage the performance of NHS services locally and develop local plans to
meet national priorities. 

Commissioning the majority of NHS services and managing the provision of cancer
services in the community. 

Normally a district hospital, offering a range of diagnostic and treatment services and
care for patients with the commoner cancers. Cancer units are not separated from other
hospital services but are an integrated part of the hospital.

Normally part of a large general hospital, providing services for patients with commoner
cancers, as well as an additional range of specialised services which it will normally
provide in support of cancer units.

Service users (patients and carers) are increasingly seen as stakeholders in cancer services
who can contribute to the planning, development and implementation of cancer services.
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1 We adopted a variety of methods to collect evidence to
assess the progress in improving cancer outcomes by the
NHS. These are summarised below:

Analysis of outcomes data for England and
other countries

2 We used the following data sources:

� The most up-to-date information on English cancer
incidence, mortality and survival, came from
analysis of published and unpublished data
produced by the Office for National Statistics
National Cancer Intelligence Service. The most
comprehensive published source of such data is:
Quinn MJ, Babb PJ, Brock A, Kirby EA, Jones J.
Cancer Trends in England and Wales, 1950-1999.
Studies on Medical and population Subjects No.66
(London: The Stationery Office, 2001);

� Information on international comparisons of survival
rates came from the second and third studies on
European cancer survival produced under the
auspices of the EUROCARE Working Group in 1999
and December 2003 respectively, covering patients
diagnosed between 1985 and 1994; and

� Information on international comparisons of
mortality rates came from the mortality database
maintained by the World Health Organisation
Information System. We compared data from 1994,
the last year before the Calman Hine report began
the reorganisation of NHS cancer services, and
1998, the last year for which most countries have
submitted data.

Analysis of other cancer data produced by
the NHS and others 

3 On our behalf Professor David Forman and Dr Diane
Stockton from the UK Association of Cancer Registries
analysed data on 72,000 breast, bowel and lung cancers
registered in 2000 to examine variations in treatment
and patient demographics in different geographical
areas. Registries use different methodologies for data
collection so this sort of comparative analysis had not
previously been done. As a result we have been
conservative in our use of the data and avoided
unreliable comparisons. It should be noted that
registries are dependent on the availability of treatment
information in clinical notes and on treatment centres
making these available. 

4 We also used data from a range of other organisations,
such as the Cancer Services Collaborative Improvement
Partnership, and cancer datasets from professional
organisations such as the British Association of
Urological Surgeons. 

5 We gathered data on endoscopy waiting times from
participants in the Modernisation Agency endoscopy
programme, following problems with the Agency's data
collection software.

6 In the absence of regular data collection on
chemotherapy treatment take-up within the NHS, Roche
provided us with data on the market penetration of
several of their front-line systemic therapy treatments.
They use a methodology agreed with the National
Cancer Director.

7 The Royal College of Radiologists provided us with an
advance view of results from their five-yearly
comprehensive survey of radiotherapy waiting times,
although the detailed analysis was not completed in
time for inclusion in this report.



Surveys of GPs and consultants

8 We commissioned Doctors.net to circulate an electronic
survey to their several thousand GP subscribers. This
sought their views on referring patients with possible
cancer symptoms and their interaction with hospitals, as
well as subjects relevant to our other cancer studies. 
814 respondents successfully completed the survey
within our timescale. Unfortunately the response rate
was reduced by automatic rejection of a large number
of partially completed responses. Findings are therefore
indicative rather than fully representative.

9 We commissioned Mercator to carry out a survey of 
163 lung consultants (respiratory physicians) and 167
bowel consultants (those within the general surgery
specialty who expressed a specific area of interest in
coloproctology and colonoscopy) randomly selected
from consultant lists on the Dr. Foster web-site. This
established workload and the quality of referrals they
receive from primary care (of the 4 commonest cancers,
lung and bowel are the two with the lowest survival
rates). There are some 530 respiratory physicians. The
number of general surgeons specialising in bowel work
is not known. 94 lung and 81 bowel consultants
responded within our timescale. Some 8,000 patients
were diagnosed with cancer in the previous 6 months
under their supervision.

Survey of Cancer Networks

10 We surveyed the 34 NHS cancer Networks on behalf
of all three studies to establish their level of oversight
of cancer services in their locality and their views on
the state of cancer services locally, including the
spread of best practice in surgical treatment and the
constraints facing key diagnostic services. We received
responses from 31 of 34 Networks in time for inclusion
in this report. The Networks that did not respond were:
Humber and Yorkshire Coast, North West Midlands
and West Anglia. 

Literature reviews and existing research

11 We reviewed and analysed existing departmental and
official publications and a large body of academic
research on clinical issues. We are very grateful to
Professor Michel Coleman of the London School of
Hygiene and Tropical Medicine for allowing us to
access his latest research on cancer survival in advance
of publication.

Interviews with NHS bodies and third parties 

12 Throughout the study we undertook interviews with: the
National Cancer Director and members of his team and
Cancer Networks; project managers and clinical leads
involved in NHS Modernisation Agency service
improvement projects; representatives of professional
bodies involved in treatment and clinical research;
statisticians; and had follow-up meetings with
Department of Health policy staff.

13 We visited Paris and Lille to gather the views of leading
clinicians and evaluators of cancer services to compare
their experience with that of England.

Reference panel

14 We formed a joint reference panel for all three cancer
studies to provide feedback on our proposed approach
and initial findings. The members are:

� Mary Barnes, Avon, Somerset and Wiltshire Cancer
Services;

� Mitzi Blennerhassett, former cancer patient and
participant in a number of patient advocacy and
support groups;

� Dr Peter Clark, Clatterbridge Centre for Oncology
and Association of Medical Oncologists;

� Stephen Dunmore, New Opportunities Fund;

� Dr John Ellershaw, Marie Curie Centre;

� Professor David Forman, Northern & Yorkshire
Cancer Registry and Information Service;

� Martin Ledwick, CancerBACUP;

� Dr Fergus Macbeth, Velindre NHS Trust and Clinical
Effectiveness Support Unit (Wales);

� Dame Gill Oliver, Macmillan Cancer Relief;

� Professor Mike Richards, National Cancer Director;

� Professor Alison Richardson, Florence Nightingale
School of Nursing and Midwifery;

� Peter Tebbit, National Council for Hospice and
Specialist Palliative Care Services;

� Jill Turner, Cancer Services Collaborative
Improvement Partnership; and

� Julie Wood, South Leicestershire PCT.
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Appendix 3 International comparisons 
of mortality rates for the 
four major cancers

1 The source for all of the data in this Appendix is the cancer mortality database drawn from the World Health Organisation
Statistical Information System. We used mortality data for comparable countries from 1994 (the last year before the Calman-
Hine report started the re-organisation of English cancer services) and 1998 (the most recent year for which most countries
have submitted data). Some countries have been omitted because their populations were too small or their data too old.

2 Mortality rates for men in England and Wales in 1998 were lower for lung cancer than for most other countries but less so
for prostate cancer. Cancer mortality rates among women in England and Wales for intestinal cancer are closer to the best
countries than for lung or breast cancer.

Breast cancer mortality - women
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Lung cancer mortality 
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Intestinal cancer mortality 

R
at

e 
pe

r 
10

0,
00

0 
(w

) 

Women

 Germany Scotland Netherlands England and United States Spain France   Finland
    Wales

25

20

15

10

5

0

1994 1998

R
at

e 
pe

r 
10

0,
00

0 
(w

) 

1994 1998

Men

 Scotland Germany Netherlands Spain England and France United States   Finland
     Wales

25

20

15

10

5

0



1 All of the data in this Appendix is drawn from the EUROCARE-2 and EUROCARE-3 Studies: Berrino et al (eds). Survival of
Cancer Patients in Europe: the EUROCARE-2 Study (IARC Scientific Publications No. 151). Lyon, France: IARC 1999; and
Berrino et al (eds). Survival of Cancer Patients in Europe: the EUROCARE-3 Study. Annals of Oncology 2003: 14 (Supp 5).
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Appendix 4 International comparisons of
relative survival rates for the 
four major cancers

Breast cancer 5-year relative survival
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French data is included here as data is collected more widely for breast cancer than other cancers.
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Lung cancer five-year relative survival
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NOTE

1. Figures given for colon, since figures for bowel (colon and rectal) cancer not available in the EUROCARE 2 study.
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Appendix 5 The cancer patient care pathway

ap
pe

nd
ix

 fi
ve

Review of patient and additional  
treatment may be required 

Initial contact with NHS

Diagnostic Test

Delivery of
Treatment & Care

Post Treatment Care

Patient in hospital
Possible cancer
detected through:

Accident & 
Emergency

Patient brought  
into A&E and  
examination  
raises concern

Hospital 
Specialist

Inpatient or 
outpatient 
appointment 
raises concern

Patient in Primary 
Care
Possible cancer 
detected through:

GP Visit
GP examination 
raises concern

Screening

Routine screening 
for cancer raises 
concern i.e. 
Mammography

May be any one of,  
or combination of,  
those below:

Endoscopy 
including:

�  Colonosopy

�  Gastroscopy

�  Bronchoscopy

Radiography 
including:

�  Mammography 

�  X-ray 

�  Ultrasound

�  MRI 

�  CT 

�  PET

Pathology

Radiotherapy

Chemotherapy

Surgery

May be any one of,  
or combination of,  
those below: Terminal Care

Palliative Care

MONITORING 
and follow up

Diagnosis Options 
Meeting with 
Consultant & 
decision made in 
relation to Diagnostic 
technique/s required

Treatment Options 
Meeting with 
Consultant & 
decision made in 
relation to treatment 
and care

Cure, Remission or 
Discharge 
Following evaluation  
of patient

Multidisciplinary Team 
Planning and monitoring care

Supportive Care - not disease dependent and may be 
required from the time that cancer is first suspected
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