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Abstract
Study objective—To assess whether in an
urban population stage at breast cancer
diagnosis is related to area of living and to
what extent intra-urban diVerences in
breast cancer mortality are related to
incidence respectively stage at diagnosis.
Design—National registries were used to
identify cases. Mortality in 17 residential
areas was studied in relation to incidence
and stage distribution using linear
regression analysis. Areas with high and
low breast cancer mortality, incidence and
proportion of stage II+ tumours at diag-
nosis were also compared in terms of their
sociodemographic profile.
Setting—City of Malmö in southern Swe-
den.
Patients—The 1675 incident breast cancer
cases and 448 deaths that occurred in
women above 45 years of age in Malmö
1986–96.
Main results—Average annual age stand-
ardised breast cancer mortality ranged
between residential areas, from 35/105 to
107/105, p=0.04. Mortality of breast cancer
was not correlated to incidence, r= 0.22,
p=0.39. The ratio of stage II+/0-I cancer
incidence varied between areas from 0.45
to 1.99 and was significantly correlated to
breast cancer mortality, r= 0.53, p=0.03.
Areas with high proportion of stage II+
cancers and high mortality/incidence ratio
were characterised by a high proportion of
residentials receiving income support,
being foreigners and current smokers.
Conclusions—Within this urban popula-
tion there were marked diVerences in
breast cancer mortality between residen-
tial areas. Stage at diagnosis, but not inci-
dence, contributed to the pattern of
mortality. Areas with high proportion of
stage II+ tumours diVered unfavourably
in several sociodemographic aspects from
the city average.
(J Epidemiol Community Health 2000;54:279–285)

Clinical stage at breast cancer diagnosis ranges
from in situ carcinomas to large invasive
tumours with local and distant metastasis. This
wide range has many contributing causes of
which patient’s delay is one.1 The epidemio-
logical features associated with late diagnosis
are however not well known.

The City of Malmö is located in areas of
Sweden that have the highest incidence and
mortality from cancer.2 The approximately
250 000 inhabitants live in 18 administrative
units, which in terms of their socio-

demographic profile and their morbidity and
mortality patterns are very diVerent.3 From
1976 to 1990, a random sample of 50% of all
women 45–69 years of age received invitation
to mammography screening examination.4 The
controlled design continued until 1990. Since
then all women 50–69 years of age are regularly
invited. All with breast cancer are admitted to
Malmö University Hospital. Treatment proce-
dures have been for many years standardised
according to stage of disease.5 Health surveys
have shown that within the city there are
marked diVerences of the age standardised
breast cancer mortality.3 To what extent this
variation is related to incidence respectively
stage at diagnosis has not been elucidated.
Publicised studies on geographical diVerences
in breast cancer mortality indicate that both
explanations may contribute.6 7

The objective of this study has been to assess
whether in this urban population stage at diag-
nosis is related to area of living and to what
extent intra-urban diVerences in breast cancer
mortality is related to incidence respectively
stage at diagnosis.

Methods
Since 1986 it has been possible, by a specific
code added to the civil registration number, to
assign patients to one of 18 residential areas in
Malmö. Because of the small population in the
“harbour” area, this was excluded in the analy-
sis. The study was limited to breast cancer in
women above 45 years of age.

BREAST CANCER MORTALITY, INCIDENCE AND

STAGE AT DIAGNOSIS

The National Causes of Death Registry identi-
fied 499 women who between 1986–1996 had
died from breast cancer in Malmö. There were
20 women who could not be assigned to a spe-
cific area (mean age at death: 86.9 years,
SD=7.5), this left 479 cases (mean age at
death: 68.5 years, SD=14.3). Those above 45
years of age, in total 448 women, were used to
calculate average annual age standardised
breast cancer mortality in each area.

Between 1986–1996 in Malmö, 2089
women, retrieved from the Regional Tumour
Registry for Southern Sweden, were diagnosed
with breast cancer, invasive or in situ. Of these,
266 cases could not be assigned to a specific
area (mean age: 64.7 years, SD=16.0).

Of the remaining 1823 cases (mean age at
diagnosis: 65.2 years, SD=13.0), those diag-
nosed after 45 years of age, in total 1675
women, were included in the analysis.

From 1986 to 1996, 250 of these died in
Malmö. Of these, 20 had changed their address
since diagnosis.
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Clinical stage is routinely reported to the
Swedish Cancer Registry only as invasive or in
situ. Stage according to the TNM system8 was
available for invasive cases diagnosed 1986–
1991 from a research registry set up by one of
the authors.5 Of 916 women diagnosed during
this period, stage was known in 819 of 841
invasive cases. As spread to lymph nodes is a
major prognostic determinant5 each case was
classified as either stage 0-I (where stage 0 is in
situ carcinomas) or stage II+ (that is, stage II,
III or IV).

SOCIODEMOGRAPHIC DESCRIPTION OF

RESIDENTIAL AREAS

Local population registries provide infor-
mation on demographic factors for each area
such as migration between residential areas
and the number of people with a foreign back-
ground, which include foreign citizens and
Swedish citizens born abroad. Children under
18 years of age who have at least one parent
born abroad are similarly included in this
category. Information on average income was
available from the local tax authority. The local
social welfare oYce supplied information on
the number of people receiving income support
and of unemployment rates in diVerent areas.
Other socioeconomic data were available from
the National Population Census, normally held
every fifth year. These include questions about
education, occupation, housing standards and
type and size of households. “Low educational
level” was defined as nine years of education or
less. Population census data from 1990 and
other data from 1991, or when they were not
available 1992, were retrieved from The Unit

of Planning and Statistics at Malmö City
Council.9 Data on mean body mass index
(BMI) and smoking habits in the 17 areas were
obtained from a mailed questionnaire survey
carried out in 1994.10

STATISTICAL METHODS

Average annual crude breast cancer mortality,
incidence and stage specific incidences were
calculated/100 000 person years. Pearson’s
correlation coeYcients (two tailed test) were
used to explore to what extent these measure-
ments were aVected by the population mean
age in diVerent areas.

To adjust for diVerences in age distribution
between areas, average annual age standardised
breast cancer mortality, incidence and stage
specific incidence together with mortality from
all other causes in women above 45 years of age
were calculated for each area using direct
standardisation. The female population above
45 years of age in Malmö 1991 was used as
standard population.

Intra-urban diVerences in average annual
age standardised breast cancer mortality,
incidence and stage specific incidence were
assessed by the Kruskal-Wallis test. The
Mann-Whitney test was used to locate statisti-
cally significant diVerences between breast
cancer mortality in each residential area as
compared with the area that had the lowest
rate. This and all other tests were two tailed
and a p value < 0.05 was regarded statistically
significant.

Linear regression analysis was used to inves-
tigate to what extent geographical variation in
mortality reflect diVerences in incidence. To
study the relation between mortality and stage
at diagnosis, the ratio between age standardised
stage II+ and stage 0-I incidence for the period
1986–91 was compared with the correspond-
ing average annual age standardised breast
cancer mortality using linear regression analy-
sis. Finally, both incidence and stage at diagno-
sis were entered as covariates into a multiple
linear regression analysis with mortality as
dependent variable. Pearson’s correlation coef-
ficient (r) was used to study the correlation
between breast cancer mortality and mortality
from all other causes in women above 45 years
of age.

Sociodemographic factors, BMI and smok-
ing habits in the four areas with the highest and
the lowest incidences, case-fatality rates
(mortality/incidence) and ratios of stage II+
and stage 0-I incidence were compared with
the city average, which was set to 100. Associa-
tions were also expressed in terms of Pearson’s
correlation coeYcient.

Figure 1 Average annual age standardised mortality of breast cancer/105 person years,
total number of cases within parentheses. p Values are related to comparision with the area
with the lowest mortality.
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Table 1 Number of areas according to stage at diagnosis

Age standardised ratio of stage II+/I tumours Number of areas

<0.60 2
0.60–0.79 4
0.80–0.99 3
1.00–1.19 3
20–1.39 3
>1.40 2
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Results
BREAST CANCER MORTALITY, INCIDENCE, STAGE

AT DIAGNOSIS AND POPULATION MEAN AGE

Average annual crude mortality of breast
cancer ranged between areas from 28/105 to

111/105. Corresponding incidence varied be-
tween 204/105−315/105. The ratio of crude
stage II+/ stage 0-I incidence was in the range
0.30–1.71. Population mean age was statisti-
cally significantly related to mortality, r=0.62,

Figure 2 Average annual age standardised mortality in relation to incidence of breast cancer in the 17 areas.
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Figure 3 Average annual age standardised mortality in relation to the ratio between stage II+/0-I carcinomas in the 17 areas.
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p<0.01, and to the ratio of crude stage II+/I
incidence, r=0.48, p=0.05, but not to crude
incidence, r=0.35, p=0.16.

BREAST CANCER MORTALITY, INCIDENCE AND

STAGE AT DIAGNOSIS

Average annual age standardised mortality of
breast cancer ranged between areas from
35/105 to 107/105, p=0.04, mean: 69.9/105, fig-
ure 1. Breast cancer mortality was in five areas
significantly higher than in the reference area.
When the analysis was restricted to the 250
deaths that had been diagnosed during the
period 1986–96, the range between areas was
17/105−64/105, p=0.04, mean: 38/105, The
mortality pattern in this analysis was very simi-
lar to the full model, Pearsons’s correlation
coeYcient: 0.77, p<0.001 (two tailed test). The
correlation between mortality from breast can-
cer with that from all other causes in women
above 45 years of age was 0.36, p=0.16.

Average annual age standardised incidence
ranged between areas from 211/105 to 318/105,
p=0.90, mean: 265/105, figure 2, age standard-
ised incidence of stage 0-I cancers from 70/105

to 163/105, p=0.84, mean: 127/105, and for
stage II+ cancer from 72/105 to 165/105,
p=0.34, mean: 132/105. The ratio of age stand-
ardised incidence of stage II+ and stage 0-I
cancers varied between areas from 0.45 to
1.99, mean: 1.08, table 1.

Average annual age standardised mortality,
incidence and the ratio between stage II+ and
stage I breast cancer incidence, all had
distributions similar to normality.

The correlation between age standardised
breast cancer mortality and incidence in the
areas was 0.22, p=0.39, figure 2. The correla-
tion between age standardised breast cancer
mortality and the ratio of age standardised
stage II+/0-I breast cancer incidence in the
areas was 0.53, p=0.03, figure 3. The multiple

Table 2 Relation between breast cancer and socioeconomic and lifestyle factors assessed by Pearson’s correlation coeYcient (r)

Socioeconomic, lifestyle factors Mean in Malmö

Ratio stage II+/0-I Incidence/105 Case-fatality rate (%)

r p r p r p

Income (SEK) 156 005 −0.48 0.05* 0.03 0.91 −0.43 0.08
Income support (%) 11 0.38 0.13 −0.16 0.54 0.51 0.04*
Registered unemployment (%) 4 0.66 0.004* −0.10 0.70 0.57 0.02*
Low educational level (%) 40 0.08 0.75 −0.19 0.47 0.19 0.48
Manual workers (%) 47 0.21 0.41 −0.04 0.89 0.35 0.16
Foreign background (%) 22 0.26 0.31 −0.16 0.54 0.41 0.10
Migration (%) 15 0.35 0.18 0.08 0.76 0.44 0.08
BMI (kg/m2) 24.5 −0.08 0.76 −0.19 0.45 −0.07 0.79
Current smokers (%) 31 0.51 0.04* −0.01 0.97 0.49 0.05*
Former smokers (%) 25 −0.52 0.03* 0.18 0.49 −0.50 0.04*

*p<0.05.

Figure 4 DiVerent sociodemographic circumstances, smoking and BMI in the four areas with highest and the four with
lowest ratios of stage II+/0-I carcinomas. 100=city average.
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regression analysis, which included both inci-
dence and stage, yielded an r value of 0.53 and
p values of 0.86 for incidence and 0.03 for the
ratio of age standardised stage II+/0-I inci-
dence. The results remained unchanged after
exclusion of cases with in situ carcinoma (data
not shown).

STAGE AT DIAGNOSIS, INCIDENCE AND

CASE-FATALITY RATE IN RELATION TO

RESIDENTIAL AREAS

The four areas with the highest age standard-
ised stage II+/0-I incidence ratios deviated in
several aspects from the city average. People in
these areas had a lower average income, a
higher proportion received income support,
many were unemployed, many were foreigners,
more people had changed their address in the
past year, a higher percentage were current
smokers and fewer were former smokers, figure
4. The ratio of stage II+/stage 0-I incidence was
significantly higher in areas with low average
income, a high unemployment rate and in areas
with a high proportion of current and former
smokers, table 2.

The four areas with the highest incidences
had, compared with the city average, a lower
percentage of people receiving income support.

The four areas with the highest case-fatality
rate had, compared with the city average, a
lower average income, a higher proportion
receiving income support and a higher percent-
age of manual workers and foreigners, figure 5.
In the four areas with the lowest case-fatality
rate there were, compared with the city
average, a lower unemployment rate, few

current smokers and many former smokers.
There was statistically significant correlation
between case-fatality rate and income support,
unemployment rate and the proportions of
current and former smokers, table 2.

Discussion
Mammography breast cancer screening started
in Malmö in 1977 as a controlled trial. After
the publication of the study in 19884 it was
decided that all women who were between 50
and 69 years of age should regularly be invited
to screening.5 Date and order for invitation to
screening had no relation to area of living.
Women who were invited to the screening trial
were randomly chosen on the basis of their 10
digit civil registration number.4 It can hence be
concluded that circumstances for early detec-
tion and treatment have developed in a similar
fashion in all residential areas.

Yet, even in the presence of a general breast
cancer screening programme, there is substan-
tial variation within the population with regard
to stage at diagnosis. Advanced stage at
diagnosis in an area was positively correlated
with population mean age. However, the
diVerences in stage at diagnosis remained after
age standardisation. Areas with a high age
adjusted ratio of stage II+/stage I incidence
diVered unfavourably in several socio-
demographic aspects from the city average. It
has been shown in other studies that low socio-
economic status is associated with more
advanced tumour stage at diagnosis11 12 because
of the long delay for the patient or low
participation in mammography screening.13–15

Figure 5 DiVerent sociodemographic circumstances, smoking and BMI in the four areas with highest and the four with
lowest case-fatality rates. 100=city average.
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Whether the socioeconomic environment in
itself—that is, independent of the person’s own
socioeconomic circumstances, has any influ-
ence on the probability of early detection and
participation in mammographic screening re-
mains to be evaluated.

Several studies have investigated the ques-
tion whether geographical diVerences in breast
cancer mortality reflect diVerences in inci-
dence or case-fatality rate.6 7 In this study, inci-
dence did not explain intra-urban diVerences
in breast cancer mortality. It should however be
pointed out that detection and treatment of in
situ carcinoma, which during the first 10 years
of the mammography trial constituted 15% of
all breast cancer tumours,4 may have con-
founded the incidence.

Stage at diagnosis explained 28% (r=0.53) of
the variance in breast cancer mortality between
areas. This is in line with a study by Goodwin
and colleagues7 on breast cancer mortality in
relation to survival. Whether other tumour
characteristics—that is, histopathology, diVer-
entiation and oestrogen receptor status5—may
influence pattern of disease remains to be
evaluated.

Experimental and observational studies have
shown that survival is related to adjuvant
radiotherapy and chemotherapy.5 In Malmö
everyone with breast cancer is admitted to the
same hospital where therapeutic procedures
have followed standardised guidelines during
the study period.5 It is therefore unlikely that
diVerences in survival are related to treatment.

Some studies indicate that survival may be
influenced by other factors than treatment and
stage at diagnosis. Smoking was associated with
poor survival in a study by Yu and colleagues.16

High intake of dietary fat,17 obesity17 18 and
poor social support19 has similarly been associ-
ated with poor survival. These circumstances
have in several studies been found to be more
common in groups with low socioeconomic
status.20–23 Whether in fact the socio-
demographic environment in itself has any
influence on long term survival remains
however to be evaluated in future patient
cohort studies.

Some potential biases have to be considered.
Residential area was defined at diagnosis. A
relevant question is therefore whether patients
remained in that same area. No information is
available to assess the magnitude of migration
between residential areas among cases that
survived. Of the incident cases that died, less
than 10% had changed residential area from
diagnosis to death. Another problem concerns
cases that could not be assigned to a specific
residential area. Most of them were old women
who because of chronic diseases were living in
nursing homes. Considering the comparatively
small number it is not likely that any major bias
was introduced.

Competing mortality is another relevant
issue; that is, high breast cancer mortality in an
area may simply reflect low mortality from
other causes. High mortality from breast
cancer was not associated with low mortality
from other causes of death. Thus, we conclude
that diVerences in breast cancer mortality were

unlikely to have been caused by competing
mortality.

In this urban population substantial diVer-
ences were observed in breast cancer mortality
between residential areas. Stage at diagnosis
seems more closely related than incidence to
such diVerences. A number of socio-
demographic circumstances were associated
with advanced disease, though the relation of
socioeconomic environment with early detec-
tion and survival remains to be clarified.
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