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Contributions of incidence and case fatality to
mortality from bladder cancer in the South Thames
Regions

Alison Walker, Ann Petruckevitch, Heather Bourne, Peter Burney

Abstract
Study objective-The aim was to assess

the individual contributions of incidence
and case fatality to variations in bladder
cancer mortality between districts in the
South Thames Regions.
Design-The standardised mortality

ratios for bladder cancer were calculated
for the health districts in the South Thames
Regions using data from the Thames Can-
cer Registry. The results were compared
with the standarised registration ratios,
used as a measurement of incidence, and
survival hazard function, used as a meas-
urement of case fatality. As one determin-
ant of case fatality is the severity at
presentation, mortality was also compared
with the standardised proportion of cases
with advanced disease at diagnosis.
Setting-The study took place in the 28

health districts in South East and South
West Thames regional health authorities.
Subjects-Subjects were 3271 cases of

bladder cancer aged 15-74 years resident in
one ofthe two South-Thames,regional health
authorities at diagnosis and registered
between 1982 and 1985.
Main results-The standardised morta-

lity ratios for the different districts varied
from 62 to 139. The standardised regi-
stration ratios, the survival hazard func-
tions adjusted for age and stage of disease
at diagnosis, and the proportion of cases
with severe disease at diagnosis were all
independently and significantly related to
the standardised mortality ratios in each
district.
Conclusions-Mortality from bladder

cancer was significantly related to meas-
urements of incidence, case fatality, and
severity at presentation. These relations
have implications for the health services.
The incidence of disease may be modified
through preventative measures, the case
fatality through improved quality of care,
and severity at presentation possibly
through prompt management of patients
with haematuria. Further studies are
needed to investigate why these factors have
high values in some districts.
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Mortality data have already been recognised as a
useful source of information for monitoring per-
formance in health services. Rutstein et al used
standardised mortality ratios for cause of death
considered to be avoidable through timely and

appropriate medical intervention to measure
quality ofcare. ' Since then standardised mortality
ratios have been used to compare the quality of
care between different health districts in England
and Wales2 and between countries in Europe.3
The standardised mortality ratio is, however,

a summary measure reflecting other variables
which affect the mortality rate in a particular area.
These include the local incidence of the disease,
and the case fatality rate. Futhermore, case fatal-
ity is in turn partly determined by the stage of
disease at presentation. By measuring these vari-
ables some indication may be obtained as to
whether they make an important contribution to
the ratio.

Information on cancer deaths can be obtained
from cancer registry data. The number of regi-
strations at the registry can be used as an estimate
of incidence, and survival of registered cases from
the date of diagnosis can be used as a measurement
of case fatality. The proportion of cases with
advanced disease at diagnosis may indicate severity
of the disease. Other potentially confounding
factors such as age, sex, morphology, and year of
diagnosis can also be obtained from the cancer
registry. In order to explore the use of these data,
details of bladder cancer registrations in South
East Thames and South West Thames health
regions were chosen for analysis. Bladder cancer
was selected since prompt investigation of
symptoms, timely surgical management, and close
follow up, should substantially reduce mortality.4

Methods
DATA SOURCE
The Thames Cancer Registry provided details of
bladder cancer registrations for patients resident
at the time of diagnosis in the 28 districts in the
South East Thames and South West Thames
health regions for the years 1982 to 1985. Cases
used were aged 15 to 74 years at diagnosis. An
upper age limit was set, firstly because death
certification is less accurate in the elderly,5 and
secondly because survival is worse in the elderly
with a history of bladder cancer than in younger
age groups,6 and possibly less easily prevented.
Details of registrations were provided by health
district of residence, and included date of birth,
date of last follow up, whether the patient was
alive or dead on that date, date of death where
appropriate, tumour stage and tumour morph-
ology at diagnosis, sex, and date of diagnosis.
Deaths were assigned to the district ofresidence at
diagnosis, not the district of death. Details of the
mid-year population in the 28 health districts
were obtained from the regional health
authorities.
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DATA ANALYSIS
The standardised mortality ratios for bladder
cancer cases were calculated from the registry data
by comparison of the observed numbers of deaths
from all causes among bladder cancer cases in each
of the 28 districts with the numbers expected,
calculated from the age specific death rates for the
total population of the two South Thames
regions. A 10 year age stratification was used.

Incidence was measured by calculating the
standardised registration ratios for each district.
This was carried out in a similar way to the
standardised mortality ratios but registrations
were substituted for deaths in the calculations.

Cox's proportional hazards model was used to

measure survival from diagnosis.7 The survival
hazard function was then used as a measurement

of case fatality. The dates of first diagnosis and of
death (if any) were supplied by the registry.
Deaths from all causes were used in the analysis.
Follow up for patients not known to have died
were censored on 31 December 1985 or on

reaching the age of 75, whichever was sooner. All
deaths were included in the analysis. Survival by
district was analysed while controlling for the
differences in the distribution of age at diagnosis,
sex, year of diagnosis, and stage. Stage was

categorised as local, local extension/node involve-
ment, and metastases. The cases with an un-

classified stage were excluded from the survival
analysis. A backward elimination approach was

used to assess the effect that the explanatory
variables made on survival, and the likelihood
ratio test was used to determine whether they
significantly improved the fit of the model.

Severity at presentation was analysed by exam-

nining cases registered with a tumour at an

advanced stage at diagnosis-those cases with
local extension/node involvement or with meta-
stases. They were standardised (standardised
advanced stage ratio) by comparing the observed
numbers registered with advanced tumours in
each district with the numbers expected. These

Table I Details of cases of bladder cancer in the 28 districts of the South East
Thames and South West Thames Regional Health Authorities registered between
1982 and 1985

No Survival hazard
District SMR No of deaths SRR registered function' (95% CI) SAR

1 62 21 66 77 2 35 (0-85-6 47) 21
2 62 17 90 87 1.39 (0-48-4 01) 44
3 63 16 96 85 1 00 38
4 72 18 90 78 1-89 (0-61-5-86) 58
5 79 38 112 184 1-83 (0-76-4-42) 107
6 80 21 101 93 2 24 (0-85-5-90) 46
7 88 27 90 94 200(079-5 06) 80
8 89 35 122 161 1-84 (0 76-4-42) 95
9 89 43 79 129 2-87 (1-19-6-91) 77
10 91 35 90 119 3-17 (1-32-7 64) 108
11 93 39 76 112 284(1 17-6-89) 86
12 94 41 88 129 3 08(1-29-7-35) 108
13 98 36 102 132 2-48 (1-02-6 04) 91
14 101 33 110 128 1-69 (0-69-4 13) 123
15 106 29 110 109 2-01 (0 75-5 36) 94
16 107 25 73 60 2 86 (1-12-7-32) 102
17 110 26 86 71 2-38 (0-92-6-15) 142
18 111 43 102 140 3-30 (1-39-7 82) 55

19 112 52 131 212 1 21 (0-51-2-90) 219
20 113 30 96 91 3 26 (1-32-8-08) 116
21 119 31 109 99 2-86 (1-13-7-26) 19

22 120 34 97 96 1-65(0-65-4 18) 204
23 123 34 120 117 2 40 (0-96-6-01) 69
24 128 58 94 148 2 76(1 14-6 65) 133

25 129 36 122 121 1-92 (0-77-4 76) 239
26 129 35 108 103 3-10 (1-26-7-61) 88
27 135 40 120 119 3 96 (1-66-9-41) 42
28 139 28 112 79 2 21 (0-85-578) 143

aAdjusted for age and stage of tumour at diagnosis
SMR= standardised mortality ratio; SRR = standardised registration ratio; SAR = standardised
advanced stage registration ratio (see Methods); CI = confidence interval

were calculated from the age specific registration
rates for advanced stage tumours in the two South
Thames regions as a whole. Again a 10 year age

stratification was used.

Results
A total of 3385 cases of bladder cancer were

registered in residents in the South East Thames
and South West Thames health regions between
1982 and 1985, of whom 3271 were aged between
15 and 74 years (inclusive). Most of the cases were

elderly, with 58° 0of them in the age range of 65 to

74 years. Stage at diagnosis was unevenly distri-
buted between the cases, with 70 1 0, having only
local disease, 8 60o having local extension/node
involvement, and 3 40o already having meta-

stases. Those with an unclassified stage accounted
for 17 900. Sex was also unevenly distributed,
with 2558 (75 60.) men and only 827 (24 4'0)
women being registered.

Table I shows the variation in standardised
mortality ratios among the health districts
together with their corresponding values of stand-
ardised registration ratios, risk of death, and
standardised advanced stage ratio.
The survival hazard function was adjusted for

stage and age. Those cases with local extension or

node involvement had a risk of death 4 21 (951,,
confidence interval 3 41-5 19) times greater, and
those with metastases 7 91 (950o CI 6 10-10 26)
times greater than those with local disease. The
risk of death also increased with age at diagnosis
by 40h per year (950o CI 30 -50,)). Year of
diagnosis, morphology, and sex did not affect
survival significantly, and were not used to adjust
the survival coefficients for the districts.

Table II Association of explanatory variables with the
standardised mortality ratio (SMR) as dependent
variable in univariate and multiple regression

Independent Univariate regression Multivariate regression
variable coefficient (950, CI) coefficient (9500 CI)
SRR 0 67 (0 19-1 15)t 0 62 (0-29-0{94)t
Survival hazard

function 13 27 (1 72-24 82)* 20 29 (1304-27-54)t
SAR 0 19 (0 05-0{34)t 0.20 (0 10-0 30)*
CI = confidence interval; SRR = standardised registration
ratio; SAR = standardised advanced stage registration ratio
*p< 005; tp<0-01; tp<0-001

Table II shows the univariate and multiple
regressions for the relations between the
standardised mortality ratio and the standardised
registration ratio, the risk of death, and the
standardised advanced stage ratio. The standard-
ised mortality ratio was associated with all three
variables in both the univariate and multiple
regressions.

Discussion
Cancer registration data may be used to construct
several indices which appear to be relevant in
considering mortality rates at district level.
Although cancer registration data achieve a higher
standard of accuracy than routine hospital
statistics, the possibility of bias due to
incompleteness or inaccuracy needs to be
considered.

Variation between districts in the completeness
of registration could bias the standardised regi-
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stration ratios. The standardised mortality ratios
in contrast are based on death data, which are
more likely to be complete. The similarity in the
distribution of values of the two ratios, however,
suggests that the completeness of registration
varies little between districts. Although the
registration data include the deaths from bladder
cancer they are a relatively small portion of the
registrations and are unlikely to account for the
association.

Similarly, variations in the acccuracy of
recording stage could bias the standardised
advanced stage ratios. Failure to record node
involvement or metastases would have a large
effect because of the small numbers with
advanced disease. However, for several other
tumour sites, the staging information collected by
the registry is related to survival (unpublished
data). Further studies to estimate the complete-
ness and accuracy of bladder cancer registration
are in progress.
The standardised mortality ratios calculated for

each district are a measure of the fatality among
bladder cancer cases diagnosed within that dis-
trict. Although it is possible for patients to have
moved between districts, it is extremely unlikely
that they would have been resident in one area at
the time of diagnosis and have their initial treat-
ment while resident in another.
The standardised mortality ratios calculated for

each district are defined differently to those
published by the Office of Population Censuses
and Surveys (OPCS). The data on which the
OPCS mortality statistics are based are
categorised by the area of death. The focus of this
paper, however, is the explanatory factors for the
fatality of cases first diagnosed in a given district.
The standardised mortality ratios used were thus
categorised by the district of diagnosis. One
advantage of this over the conventional ratio is
that it is not biased by the distribution of nursing
homes and retirement areas, which tend to distort
the values for small areas based on place of death.
The standardised mortality ratio for an

"avoidable death" such as bladder cancer has
already been used as an indicator of possible
shortcomings in health care provided in a dis-
trict.2 The ratio will be determined by the age
specific incidence and case fatality, which will in
turn be partly determined by the severity at
diagnosis. This study used cancer registry data to
estimate the effects of these three factors. All were
found to be significantly and independently
related to the ratio. An understanding ofwhy they
have high values in some districts may help to
direct improvements in local health services and
thereby lower mortality.
The variation in incidence between the districts

may be affected by local industrial exposure,
especially to aniline dyes,13 and by local differ-
ences in smoking habits.'4 It may be possible for
these to be modified by preventive measures
including control ofexposure and screening in the
workplace and health education. Delay in starting

treatment may also contribute to a high mortality.
Wallace and Harris showed that pretreatment
delay was associated with poor survival for early
invasive bladder cancer, the three year survival
rate decreasing from 60% to 250% when treatment
was delayed by more than one month but less than
six months.4 Delay had little effect on survival for
superficial tumours. They recommended that all
cases of haematuria, the presenting symptom in
80% of the cases of bladder cancer, should be
investigated promptly. Several studies have
attempted to account for the delay in treating
bladder cancer.4 8 9 The longest delays have been
attributed to hospitals, and in particular to time
spent on waiting lists. Interhospital differences in
delay have also been found.9
There may be other factors associated with case

fatality which are currently hard to quantify. A
small study in West Yorkshire carried out to
explain the high mortality in Huddersfield
(standardised mortality ratio = 244) compared to
Bradford (SMR= 80) concluded that the tumours
in Huddersfield were more aggressive.'o It
showed that survival of superficial cases of
bladder cancer in Huddersfield was worse than in
Bradford despite earlier presentation in Hudders-
field. The uncertain natural history of bladder
tumours has been documented before." More
than 70% are superficial at presentation and 80%
of these remain confined to the mucosa and
submucosa. Others that appear morphologically
identical become invasive or metastasise.

Further work is in progress to describe in detail
any association between method of management
and survival with bladder cancer.
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