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ABSTRACT
Objectives: To describe trends in the incidence of
mesothelioma for men and women in South East England
and the geographical variation at the level of primary care
trust. To describe treatment patterns by cancer network
of residence, and relative survival by cancer network,
disease stage and treatment modality.
Methods: 5753 cases were extracted from the Thames
Cancer Registry database. We calculated age standardised incidence rates for each year, age specific incidence
rates in 10 year age groups, and we used linear
regression to compute the average annual percentage
change in age standardised incidence. We used Poisson
regression to analyse generational trends in incidence.
Results: Men had five times higher incidence of
mesothelioma than women. In men, there was an overall
4% increase per year between 1985 and 2002. Over the
same period, the overall increase in incidence for women
was 5% per year. The incidence was highest in men aged
over 70 years, and men aged over 80 years had the
highest increase of 8% per year. The incidence rate ratio
increased for men born between 1892 and 1942 and
started to slow for those born from 1947 onwards. Areas
along the Thames and its estuary had the highest
incidence. There was some variation by cancer network in
the proportion of patients receiving cancer surgery,
radiotherapy and chemotherapy. There were no discernable differences in relative survival by cancer network of
residence or disease stage but those receiving combined
treatment had higher 5 year survival.
Conclusions: Mesothelioma incidence has increased in
South East England, particularly for men aged over
70 years. The highest incidence occurs along the Thames
and its estuary, reflecting areas of asbestos use in
shipbuilding and industry in the past. More research is
needed to understand the interrelationships of prognostic
factors, treatment choices and survival, and to determine
the best care and support for these patients and their
families.

Mesothelioma is a less common tumour with a
poor prognosis. Since the 1970s, many western
countries, including the UK, have observed an
increasing incidence of this cancer, particularly
among men.1 The link to earlier occupational
exposure to asbestos, often through mining,
shipbuilding or the manufacture of asbestos
textiles, cement and insulation is now well
established. The average latency period before the
development and presentation of disease is over
30 years, and may be as long as 60 years.2 Although
many countries have now banned the industrial
use of asbestos, this long latency period means that
new cases will continue to appear for some time.
Early predictions of a peak in European mortality
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for the first two decades of the 21st century were
based on modelling using deaths observed in
cohorts of men born in the mid twentieth century.3
Some countries, including Sweden and Norway,
have since reported a levelling off in the incidence
rates for men, suggesting that the peak in these
countries has already been reached.4 Analysis of
more recent mortality data from France, Germany
and Italy also suggested that the mortality peak in
these countries will occur in the current decade
rather than the next.5 In Great Britain, where
asbestos use continued later than many other
countries, the peak is anticipated to occur later
between 2011 and 2115.6 Between 1981 and 2000,
North East England and South East England were
the areas with the highest standardised mortality
ratios.7 Asbestos related mortality in Northern
Ireland is already showing a decline, with most of
these deaths occurring around the shipbuilding
industry areas in the Belfast estuary.8
Although public health action has undoubtedly
prevented many new cases of mesothelioma, the
treatment options for patients once they have
developed the disease are limited. The median
survival after diagnosis is less than 12 months.
Surgery (extrapleural pneumonectomy) combined
with postoperative radiotherapy and chemotherapy may have a role in selected patients presenting
with early stage disease.9 However, for many
patients the main needs will be for an accurate
diagnosis, information about the condition, advice
on legal implications and for high quality palliative
care to help control the symptoms of pain and
breathlessness, and provide family support.10
Formal evidence based national guidance on the
services these patients can expect or their effectiveness has not yet been developed.
The area of South East England served by the
Thames Cancer Registry includes an area of high
mesothelioma incidence related to previous shipbuilding (Medway in Kent), and several others
where asbestos was used previously in factories
(Newham, Tower Hamlets, Barking and
Dagenham, Havering and Redbridge in London,
and Dartford and Gravesham in Kent). Although
the number of women developing mesothelioma is
five times lower than for men, factory work in
these areas exposed women to asbestos, and
women in South East England are among those
with the highest risk in the UK.
This study set out to provide information that
would guide health service planning to meet these
patient needs. It aimed to
1. Describe trends in the incidence of mesothelioma for men and women in South East
England between 1985 and 2002.
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METHOD
The Thames Cancer Registry (TCR) covered the areas of Essex,
Hertfordshire, Kent, Surrey, Sussex and London, and included a
resident population of 14.2 million people at the time of this
study. Cancer registration is triggered by multiple sources of
information, including pathological diagnoses and cancer treatment within each hospital, and from death certificates received
from the Office for National Statistics. Registry data collection
officers collect demographic, diagnostic and treatment informaTable 1 Demographic and clinical characteristics of patients with
mesothelioma (ICD-10 C45), diagnosed between 1998 and 2002,
resident in South East England (n = 5753)
No of patients
(n (%))
Sex
Men
Women
Age group (y)
0–49
50–59
60–69
70–79
80+
Cancer network of residence
Kent and Medway
North East London
North London
South East London
South Essex
South West London
Surrey, West Sussex and Hampshire
Sussex
TCR part of Central South Coast
TCR part of Mid Anglia
TCR part of Mount Vernon
TCR part of West Anglia
West London
Mesothelioma types
Pleura
Peritoneum
Pericardium
Other sites
Unspecified
Histopathological types
Malignant
Fibrous
Epitheloid
Biphasic type
TCR disease stage
Local
Extension beyond organ of origin
Regional lymph node involvement
Metastasis
Not known
TCR, Thames Cancer Registry.
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4767 (83)
986 (17)
328
1094
1798
1800
733

(6)
(19)
(31)
(31)
(13)

860
890
389
618
442
391
484
413
80
290
342
52
502

(15)
(15)
(7)
(11)
(8)
(7)
(8)
(7)
(1)
(5)
(6)
(1)
(9)

5287
213
3
152
98

(92)
(4)
(0)
(3)
(2)

5556
54
106
37

(97)
(1)
(2)
(1)

2588
353
45
581
2186

(45)
(6)
(1)
(10)
(38)

tion from the medical records in each hospital. Data are checked
in the registry to ensure that they refer to a new tumour rather
than a recurrence of an already registered case. Information
from death certificates of patients on the cancer register allows
the calculation of survival after diagnosis. TCR is dependent on
the staging data recorded in the clinical notes. As this
information is often not complete, it employs an additional
simple staging system using all available information. This
classifies solid tumours at diagnosis as ‘‘local’’ (stage 1),
‘‘extension beyond organ of origin’’ (stage 2), ‘‘regional lymph
node involvement’’ (stage 3) and ‘‘metastasis’’ (stage 4).
Patients whose disease stage was not determined because of
lack of information were classified as having disease stage ‘‘not
known’’.
We extracted data on 5753 incident cases of mesothelioma
diagnosed between 1985 and 2002 from the registry database.
We tabulated the demographic and clinical characteristics of
these patients. We first calculated the age standardised
incidence rate for men and women for the whole area. We
used data on the size of the resident population to determine
the age specific incidence rates for mesothelioma in each year for
each of the groups 50–59, 60–69, 70–79 and 80+ and then for
individual networks using the European standard population.
We used linear regression to quantify the annual percentage
change in the incidence of mesothelioma.
We used Poisson regression to perform an age cohort model to
analyse generational trends in the incidence of mesothelioma in
men. We compared the incidence of different generations to
those born in 1927 and expressed this as the incidence rate ratio.
We have analysed the cohort trends in the incidence of
mesothelioma in women but decided not to include the results
as it could potentially be misleading because of the small
numbers of cases. We then considered variation in incidence
across cancer networks within South East England for men and
women.
As cancer networks cover a relatively large geographical area
over which disease burden is not evenly distributed, we also

Figure 1 Age standardised incidence rates of mesothelioma, South
East England, 1985–2002.
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Analyse cohort trends in incidence rate ratio of mesothelioma for men.
Explore the incidence of mesothelioma for men and
women at the level of individual primary care trust.
Describe treatment patterns by cancer network of residence, and relative survival by cancer network, disease
stage and treatment modality.

Lung cancer

explored the variation in incidence across primary care trusts.
We computed the standardised incidence ratios (SIR) using the
incidence rate for each primary care trust and that for South
East England as the comparator for men and women. These SIR
estimates were mapped using a quartiles mapping technique.11
The primary care trusts were ranked according to their SIRs and
classified into four groups. Areas with high SIRs were classified
as having a high incidence of mesothelioma. These areas were
shaded darker than areas with low incidence.
To explore whether treatment varied by cancer network
we tabulated the proportion of patients receiving cancer
surgery, other surgery, investigative surgery, radiotherapy and

chemotherapy, received within 6 months of diagnosis. We also
analysed the proportion of patients receiving cancer surgery
combined with other treatments. To determine whether
survival varied among cancer networks, we used period
analysis12 to calculate relative survival for men and women
with mesothelioma in the whole area. The period analysis
method enables the data to be analysed cross sectionally instead
of longitudinally and the computation is based on a recent
period of follow-up. This enables the most recent data to be
included in the computation. This analysis included only those
patients for whom the period of follow-up was between 1998
and 2002 and excluded patients whose notifications were from
death certificates only. We compared the relative survival of
those in high and low incidence cancer networks, and for men
by different disease stage and treatment modality. Because of
the low number of patients in some of these categories, men
with mesothelioma were further classified into those with
‘‘localised’’, ‘‘non-localised’’ (stages 2 ,3 and 4) and ‘‘unknown’’
disease stage for survival analysis. We did not calculate the
relative survival for women by disease stage and treatment
modality because of the low number of patients.

RESULTS

Figure 3 Cohort trends for mesothelioma incidence in men using an
age cohort model, aged 25–85 years, South East England.
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Table 1 shows the demographics and clinical characteristics of
patients with mesothelioma diagnosed between 1998 and 2002
in South East England. Eighty-three per cent of the patients
were men and 62% were aged between 60 and 79 years. Ninetytwo per cent were diagnosed with mesothelioma of the pleura,
97% were classified histopathologically as malignant and 45%
were staged with ‘‘local’’ disease at diagnosis.
Figure 1 shows the age standardised incidence rates of
mesothelioma for men and women in South East England.
The incidence for men increased over the study period, with a
sharp increase since 1996, peaking in 1999. Overall, there was a
4% annual percentage increase in the age standardised incidence
rate for South East England men between 1985 and 2002. The
incidence for women remained relatively stable up until 1997
followed by a slight increase thereafter.
Figure 2A shows the age specific incidence rates for men in
different age groups. The highest rates were found in men aged
70–79 years, followed since 1997 by those aged over 80 years.
Men aged between 50 and 59 years consistently had the lowest
Thorax 2008;63:160–166. doi:10.1136/thx.2006.066886
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Figure 2 Age specific incidence rates of
mesothelioma, South East England,
1985–2002 in (A) men and (B) women.
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rates over the study period. The highest annual percentage
increase in incidence was found in men over 80 years old (7.7%).
By contrast, the annual percentage increase in men aged
between 50 and 59 years was 2.2%. Figure 2B shows the age
specific incidence rates for women over 50 years of age. Between
1985 and 1996, the highest rates were found in women aged 70–
79 years. Since 1997, women over 80 years predominantly had
the highest rates. The highest annual percentage increase in
incidence was also found in women over 80 years old (13.9%).

Women aged between 60 and 69 years had the lowest annual
percentage increase of 4.8%.
Figure 3 shows the cohort trends of incidence rate ratios for
mesothelioma in men. The incidence rate ratios for each birth
cohort were compared with the 1927 birth cohort. The
incidence rate ratios of mesothelioma incidence in men
increased sharply from the 1892 birth cohort until 1942.
Thereafter it showed a slower increase and started decreasing
from the 1947 birth cohort onwards.

Figure 5 Standardised incidence ratios
(SIR) of mesothelioma incidence in men
and women, in each primary care trust,
South East England, 1985–2002. (A) Men,
(B) women.
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Figure 4 Age standardised incidence
rates of mesothelioma in men and women
by cancer network, South East England,
1998–2002.
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Cancer network of residence

Mean
No of
patients
per year

% Any
surgery

% Cancer
surgery

% Other
surgery

%
Investigative
surgery

% Radiotherapy

% Chemotherapy

% Death
% No
treatment certificate
recorded only

Kent & Medway
North East London
North London
South East London
South Essex
South West London
Surrey, West Sussex & Hampshire
Sussex
TCR part of Central South Coast
TCR part of Mid Anglia
TCR part of Mount Vernon
TCR part of West Anglia
West London
South East England

72
54
29
44
34
31
39
34
8
27
26
6
33
438

75
82
75
72
77
74
78
76
74
80
78
60
71
76

61
57
50
56
56
59
59
51
50
62
48
47
37
55

7
11
12
9
4
7
4
8
2
5
20
7
18
9

7
13
14
8
18
8
15
17
17
13
10
7
16
12

31
25
31
34
40
37
39
30
14
31
22
30
26
31

24
19
22
16
11
32
23
9
14
12
10
23
14
18

15
10
13
18
15
10
9
15
19
10
15
20
15
14

4
4
2
3
2
4
3
4
5
4
4
3
7
4

Figure 4 shows the age standardised incidence rates by cancer
network. The South Essex, Kent and Medway, and North East
London cancer networks had higher incidence rates for men and
women.
Figure 5 shows the variation in standardised incidence ratios
for mesothelioma in men (fig 5A) and women (fig 5B) across the
primary care trusts in South East England. Primary care trusts
along the Thames and its estuary had the highest incidence,
extending from the City and Hackney in north east London to
Maldon and South Chelmsford in Essex, and from Greenwich in
south east London to Medway and Swale in Kent.
Table 2 shows the average number of cases in each cancer
network and the percentage of patients who received cancer
surgery, other surgery, investigative surgery, radiotherapy and
chemotherapy. Overall, 76% (332/438) had surgery, 31% (136/
438) had radiotherapy and 18% (81/438) had chemotherapy.
There was some variation between cancer networks in the
treatment that patients received. Considering only the nine
cancer networks completely covered by the TCR, 37–61% of
patients received some form of surgery for their cancer, between
25% and 40% of patients received radiotherapy and 9–32%
received chemotherapy. Overall, 14% of patients did not have
any treatment recorded. But the proportion of elderly patients
aged over 80 years with no treatment recorded was high at 24%.
Table 3 shows the combined treatment modalities of
mesothelioma patients recorded as having received cancer
surgery, resident in South East England, diagnosed between

1998 and 2002. There were 1199 patients in total and 52% (623/
1199) received surgery alone, 27% (323/1199) received surgery
combined with radiotherapy and 12% (138/1199) received
surgery combined with chemotherapy.
Figure 6 shows the 5 year relative survival in men (fig 6A) and
women (fig 6B) in South East England. There was no difference
in survival between patients from cancer networks with high
and low incidence. The 1 year and 5 year relative survival for
men in South East England was 28% and 3%, respectively. The
corresponding relative survival for women was 36% and 6%.
Figure 7 shows the 5 year relative survival of men with
mesothelioma by disease stage. The 1 year and 5 year relative
survival for men with localised disease was 33.1% and 2.9%,
respectively. The corresponding relative survival for men with
non-localised disease stage was 16.6% and 1.2%. The 1 year and
5 year relative survival for men with unknown disease stage
was 21.8% and 2.8%, respectively.
Figure 8 shows the 5 year relative survival of men with
mesothelioma by treatment type. The 1 year and 5 year relative
survival for men who received surgery alone was 21.8% and
2.6%, respectively. Those who received surgery and radiotherapy had 1 and 5 year relative survival of 41.0% and 2.2%.
The 1 year and 5 year relative survival for men who were
treated with surgery and chemotherapy was 43.7% and 4.3%,
respectively. The corresponding relative survival for men with
other combined treatments was 27.8% and 3.9%, respectively.
The 1 year and 5 year relative survival for men with no
treatment recorded was 17.8% and 1.8%, respectively.

Table 3 Patients diagnosed with mesothelioma in South East England
1998–2002 who received cancer surgery combined with other treatment
modalities (men and women combined, n = 1199)

DISCUSSION
Summary of main findings

Treatment modality

Mean
No of
patients
per year

125
Surgery only
65
Surgery combined with radiotherapy
28
Surgery combined with chemotherapy
21
Surgery combined with radiotherapy and chemotherapy
Surgery combined with either radiotherapy or chemotherapy 2
and/or hormone therapy
240
Total

164

% of
patients
52
27
12
9
1
–

In this study, we found that the incidence of mesothelioma in
the population of South East England was five times higher in
men than in women, and increased by 4% per year from 1985 to
2002. Men aged between 70 and 79 years had the highest
incidence and men aged over 80 years had the highest increase
in incidence of 8% per year. The birth cohort analysis showed
that the incidence rate ratios in men declined in successive
generations born after about 1947. The results confirm the long
latency period for this disease which is likely to be related to
occupational exposure to asbestos before the 1980s. The
incidence was higher in areas covered by South Essex, Kent
Thorax 2008;63:160–166. doi:10.1136/thx.2006.066886
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Table 2 Number of patients diagnosed with mesothelioma in each cancer network in South East England, 1998–2002, and the percentage receiving
different treatments (men and women combined, n = 2188)
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and Medway, and North East London cancer networks. These
areas of highest incidence were along the Thames and its
estuary, stretching from the City of London to Maldon and
South Chelmsford, and from Greenwich to Medway and Swale.
We also found variation in treatment given across cancer
networks. Overall, considering only cancer networks completely
covered by our registration area, 55% of patients received cancer
surgery (range 37–61 by network); 31% received some radiotherapy (range 25–40 by network) and 18% received some
chemotherapy (range 9–32 by network). However, there was no
difference in relative survival between patients treated in
networks of high and low incidence. There was minimal
difference in relative survival between men with localised and
non-localised disease stage. Men who were treated with surgery
and chemotherapy had a higher 5 year relative survival
compared with those who received surgery alone, surgery and
radiotherapy, and other combinations of treatment.

Limitations of the study

occupation of these patients meant that we could not explore
the specific reasons for high incidence in some areas. However,
it is known that those who have worked in the shipbuilding,
locomotive and insulation industries with past asbestos use are
at higher risk of mesothelioma. Regarding information on
treatment, cancer registration data include records of treatment
received within 6 months of diagnosis. Patients classified under
‘‘no treatment recorded’’ may therefore have received treatment
at a later date. The variation in the treatment received across
the cancer networks may to a degree reflect the variation in
ascertainment of treatment details as well as variation in clinical
practice for the treatment of this disease. Patients notified to the
cancer registration system by death certificate only have been
excluded from the survival analysis, and in some areas with a
higher proportion of these notifications, the relative survival
may be artificially inflated.

Implications
Clinical practice

Values for the risk of mesothelioma by primary care trust of
residence must be interpreted with caution. Residential areas of
high incidence do not necessarily indicate areas where exposure
occurred. Lack of information on migration patterns and

Mesothelioma is predominantly a disease of men. The incidence
in women remained much lower and was relatively stable over
the study period. Women have been less often directly exposed
to asbestos in the occupational setting but they are at risk when
members of their family worked with asbestos.13

Figure 7 Relative survival of mesothelioma in men by disease stage,
South East England (1998–2002).

Figure 8 Relative survival of mesothelioma in men by treatment type,
South East England (1998–2002).
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Figure 6 Relative survival of
mesothelioma by cancer networks (CN)
of high and low incidence, South East
England (1998-2002). (A) Men, (B)
women.

Lung cancer
disease. Not only should we be interested in the biological
aspects of this disease but we should also learn about the
emotional aspects experienced by the patients, their families
and carers.
The challenges ahead include raising awareness of this disease
among health professionals, diagnosing patients quickly, providing coordinated cancer services to alleviate their symptoms,
support them and their families, and continuous research into
the treatment of this disease. Evidence on effective treatment
and palliative care is urgently required. A national strategy for
these patients similar to other patient groups would be one way
forward, and a Department of Health framework for the
development of service guidance for these patients is now in
discussion.23
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There is currently no evidence to indicate that a specific
treatment leads to improved survival in mesothelioma
patients.14 Our study did not show any major differences in
survival across the cancer networks and provides no further
advice about the choice of treatment that could lead to
improved survival. Other studies have found that longer
survival is associated with small epithelial type, node negative
pleural mesotheliomas, aggressive surgery combined with
adjuvant chemotherapy and or radiotherapy, and early stage
disease, good performance status and good haematological
status.9 14 15 Extrapleural pneumonectomy (removal of the
pleura with the lung, pericardium and diaphragm) within
multimodal treatment may be considered for patients with
early stage disease, although there are no randomised trials of
this treatment and complications have been reported.16 Studies
have shown that the most common symptoms experienced by
patients are pain, breathlessness, fatigue, appetite loss, insomnia
and cough.17 18 Chemotherapy may improve some of these
symptoms although not sufficiently to improve role function
and at the expense of side effects. There is, however, evidence
that some of these symptoms can be targeted for control using
other methods. A multicentre randomised controlled trial of a
nursing intervention to provide breathing control, pacing of
activity, relaxation techniques and psychosocial support for
patients with lung cancer or mesothelioma found improved
breathlessness, performance status and emotional states in
those receiving the intervention compared with controls.19
Despite some evidence of variation in treatment between
cancer networks, there was no corresponding variation in
survival.
Clearly an important focus must be to ensure high quality
palliative care for these patients. Established quality of life
measures are now being tested on patients with mesothelioma
and applied within clinical trials to determine whether
treatment has an impact on health related quality of life and
other palliative outcomes.

