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Background: Breast cancer is the second commonest malignancy in the world. In 2012, approximately
522,000 women died of breast cancer across the world. The aim of this study is to provide an up-to-date
analysis of time trends in incidence, geographical distribution, survival and mortality from breast cancer in
Wales.
Methods: Breast cancer cases registered between 1985 and 2012 were identified from the Welsh Cancer
Intelligence and Surveillance Unit (WCISU). A Poisson regression model was fitted to assess temporal
trends and rate ratios (RR) and 95% confidence intervals (CI) were determined and compared in relation to
age, geographical distribution and mortality across time periods.
Results: A total of 60,227 women diagnosed with breast cancer were registered with the Welsh cancer
registry between 1985 and 2012. The age-standardised incidence rate of breast cancer was 113.4 per 100,000
populations over the entire study period. There has been a significant increase in the incidence of breast
cancer over the study period, although a slight decline was recorded towards the end of the study. There
is a considerable regional variation in incidence, with a higher incidence rate in the rural areas compared
to urban areas (P<0.001). One- and five-year relative survival improved from 83.3 and 64.2 respectively in
1985-1989 to 91.1 and 78.8 respectively in 2000-2004. There has also been a considerable improvement in
relative survival across all age groups. Mortality has improved over the study period with the most dramatic
decline in the age groups 45-54 and 55-64 years (P<0.001).
Conclusions: There has been a significant increase in the incidence of breast cancer in Wales over the
last three decades, which is likely to be partly due to the introduction of the National Health Service Breast
Screening Programme. Breast cancer incidence is higher in rural areas than urban areas and lower incidence
was seen in more deprived areas. There was a considerable decline in mortality rate across almost all age
groups, especially in recent years. However, women over the age of 65 years had poorer outcome throughout
the study period.
Keywords: Breast cancer; incidence; survival; mortality; Wales
Submitted Aug 26, 2014. Accepted for publication Oct 24, 2014.
doi: 10.3978/j.issn.2227-684X.2014.11.01
View this article at: http://dx.doi.org/10.3978/j.issn.2227-684X.2014.11.01

Introduction
Breast cancer is the second commonest malignancy in the
world, accounting for approximately 25% of all cancers (1).
In 2012, approximately 522,000 women died of breast
cancer across the world, with more than 60% of these
deaths in less developed countries (1). In the United States
of America, aside skin malignancies, breast cancer is the
commonest cancer diagnosed among women, accounting
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for approximately 1 in 3 cancers (2). Breast cancer has
been the commonest cancer in the United Kingdom since
1997 and it accounts for almost one-third of all new cases
of cancer in women (3). There is a significant difference in
the epidemiology of breast cancer across the world, with
a higher incidence among European women compared to
women in Africa, although African women tend to present at
an earlier age and the disease appears to be more aggressive
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Figure 1 Time trends in incidence rates of breast cancer in Wales,
1985-2012.

Results

than in their European counterparts (4). Risk factors that
are associated with breast cancer include use of hormone
replacement therapy (HRT), nulliparity, late menopause,
family history of breast cancer in a first-degree relative,
personal history of benign breast disease and alcohol (5).
There is no study that has addressed the trends of breast
cancer in Wales especially since the introduction of the
screening programme in 1988. The aim of this study is
therefore to provide an up-to-date analysis of time trends in
incidence, geographical distribution, survival and mortality
from breast cancer in Wales using data from the national
cancer registry for Wales.
Materials and methods
The Welsh Cancer Intelligence and Surveillance Unit
(WCISU) is the national cancer registry for Wales,
which holds records of all cancers since 1972 with an
electronic database of approximately 686,000 records. The
registry covers the entire resident population of Wales of
approximately three million people. The population of
Wales is predominantly Caucasian ethnicity, with only 2.9%
ethnic minorities. WCISU collects data from multiple
sources, including inpatient activity through the Patient
Episode Database for Wales (PEDW), pathology laboratory
reports and death certificate registration. WCISU also
obtains information from other United Kingdom cancer
registries for Welsh residents treated outside Wales. Cases
of breast cancer registered between 1985 and 2012 were
identified from the database.
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European age-adjusted standardised rates (EASR) were
determined according to the standardised European
population for the period 1985-2012. Incidence rates were
calculated using mid-year population estimates. A Poisson
regression model was fitted to assess temporal trends and
rate ratios (RR) and 95% confidence intervals (CI) were
determined and compared in relation to age, geographical
distribution and mortality across the study period. Data
were grouped by the 22 local authority areas in Wales.
The data were analysed using IBM SPSS Statistics 20. The
level of statistical significance at which null hypothesis was
rejected was chosen as 0.05.

Incidence
A total of 60,227 women diagnosed with breast malignancy
were registered with the Welsh cancer registry between
1985 and 2012. The European age-standardised incidence
rate of breast cancer was 113.4 per 100,000 populations
over the entire study period. There has been a significant
increase in the incidence of breast cancer over the study
period with a higher rate in 2012 compared to 1985 (RR
1.389, 95% CI: 1.305-1.479, P<0.001). The first significant
increase in incidence rate was recorded in 1991 and has
remained significant annually till the end of the study
period when compared to the initial study period. However,
incidence appears be fluctuating between 105.8 and 129.3
per 100,000 populations from 1993 to 2012, rather than
a linear increase in incidence. Figure 1 shows time trends
in incidence rates. The number of women diagnosed
with breast cancer remains fairly steady in the 20-29,
30-39 and 40-49 age groups throughout the study period.
Among the 50-59 age group, a significant increase was
recorded in 1991, but this has remained fairly stable since
the late 1990s till the end of the study period. Following
an increase in the number of women diagnosed with breast
cancer in 1991, the 60-69 age group recorded a reduction
in the number of breast cancer cases throughout the 1990s
before a progressive increase since 2001. Women over
the age of 70 years recorded their first significant increase
in 1990 and unlike their younger counterparts, have not
recorded any major decline in incidence throughout the
study period. Figure 2 shows time trends in breast cancer
by age.
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Time trends in breast cancer by age

One-year and five-year relative survival from breast cancer
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Figure 2 Time trends in breast cancer by age in Wales, 1985-2012.

Figure 3 One- and five-year relative survival from breast cancer in
Wales.

Table 1 Actual number of cases of breast cancer and European
age-standardised rates (EASR) per 100,000 populations in
Welsh local authority areas
Local authorities

Total

EASR (CI)

Anglesey (R)

1,499

110.9 (81.7-150.2)

Blaenau Gwent

1,347

105.0 (76.2-143.4)

Bridgend

2,669

112.5 (90.1-139.9)

Caerphilly

3,096

107.1 (87.5-130.5)

Cardiff

5,389

112.3 (96.1-130.8)

Carmarthenshire (R)

3,947

116.4 (96.9-139.8)

Ceredigion (R)

1,603

119.7 (88.8-161.6)

Conwy (R)

2,979

121.9 (97.2-152.9)

Denbighshire (R)

2,304

122.0 (94.8-156.6)

Flintshire

2,979

117.7 (95.6-144.1)

Gwynedd (R)

2,753

121.9 (97.3-152.1)

Merthyr Tydfil

1,076

107.1 (74.3-149.5)

Monmouthshire (R)

1,929

120.0 (92.0-155.7)

Neath and Port Talbot

2,806

108.6 (87.2-134.7)

Newport

2,483

105.1 (83.5-131.5)

Pembrokeshire (R)

2,589

115.9 (92.3-145.4)

Powys (R)

2,825

114.2 (91.6-142.5)

Rhondda Cynon Taff

4,557

112.2 (94.8-132.3)

Swansea

4,632

112.5 (95.0-132.9)

Torfaen

1,807

113.0 (86.0-147.3)

Vale of Glamorgan

2,354

108.2 (85.3-136.7)

Wrexham

2,530

110.4 (87.7-138.2)

P value heterogeneity

<0.001

<0.001

CI, confidence interval; R, rural local authorities.
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Geographical distribution
On a broad geographical division of North and South
Wales, there is no significant difference in the incidence of
breast cancer (RR 0.767, 95% CI: 0.488-1.208, P=0.253).
However, there appears to be a significant regional variation
(local authority) in the incidence of breast cancer over the
study period, with a higher incidence rate in the rural areas
compared to urban areas (P<0.001) (Table 1). Overall, the
highest rates are seen in Denbighshire, Gwynedd, Conwy,
Monmouthshire and Ceredigion. The lowest rates are in
Newport, Blaenau Gwent, Caerphilly and Merthyr Tydfil.
Survival
Survival was determined for 5-year diagnosis periods for allcause and breast cancer-specific mortality. One- and fiveyear relative survival from all-cause mortality improved
from 59.7 and 42.8 respectively in 1985-1989 to 67.3 and
52.1 respectively in 2000-2004. Overall, there has been
a significant improvement in both 1- and 5-year relative
survival over the study period (Figure 3). There has also
been a considerable improvement in relative survival across
all age groups (Figures 4,5). However, women over the age
of 65 years continue to have lower 1-year relative survival
(P<0.001) and 5-year relative survival (P=0.004) compared
to their younger counterparts over the time period.
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One-year relative survival across
age groups
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Figure 4 One-year relative survival across age groups in Wales.

Figure 5 Five-year relative survival across age groups in Wales.
Time trends in mortality by age

Age-standardised mortality rates
50.0

Age
group

600

Number of women that died

European age-standardised
mortality rate per 100,000

15-44
45-54
55-64
65-74
75-99

80.0

Five-year relative
survival (%)

One-year relative
survival (%)

80.0

0

Age
group

100.0

15-44
45-54
55-64
65-74
75-99

40.0

30.0

20.0

10.0

25-34
35-44
45-54
55-64
65+

500

400

300

200

100

0

Year

Figure 6 European age-standardised mortality rates per 100,000
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Figure 7 Time trends in mortality by age in Wales, 1985-2012.

Mortality
There was a steady decline in mortality from breast cancer
over the entire study period (Figure 6). However, this was not
statistically significant until around 2002 and it continued to
be significant until the end of the study period in 2012. All
age groups, except women over the age of 65 years, recorded
a considerable decline in mortality from around 2000-2003.
Figure 7 shows time trends in mortality according to age.
The mortality rate among the 25-34 age group remained
comparably low throughout the study period (P<0.001). The
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most dramatic decline was seen in the age groups 45-54 and
55-64 years (P<0.001). Women above the age of 65 years
continued to fare worse compared to other age groups across
the study period: 25-34 (RR 0.012, 95% CI: 0.011-0.014,
P<0.001), 35-44 (RR 0.072, 95% CI: 0.068-0.077, P<0.001),
45-54 (RR 0.187, 95% CI: 0.179-0.196, P<0.001), 55-64 (RR
0.290, 95% CI: 0.280-0.301, P<0.001).
Discussion
This is the first study to highlight the trends of breast cancer
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in Wales over a period of almost three decades. The agestandardised incidence rate of breast cancer was 113.4 per
100,000 populations over the entire study period. This is
higher than the incidence rate in China (6), Bahrain (7),
Iran (8) and India (9), but significantly lower than the
incidence rate in the United States (10), Canada (11) and
Sweden (12).
Overall, there has been a significant increase in the
incidence of breast cancer in Wales over the last 30 years.
The first significant increase in incidence rate was recorded
in 1991 and has remained significant annually till the end of
the study period when compared to the initial study period.
This coincides with the introduction of the National Health
Service Breast Screening Programme in 1988 for women
between the ages of 50 and 64 years every three years across
the United Kingdom. Today, women aged 50-70 years
are invited for screening every 3 years in Wales. While a
significant increase was recorded following the introduction
of mammography screening, incidence appears be fluctuating
from 1993 till the end of the study period, rather than a
progressive annual linear increase. The reason for this is
unclear but it could be due to fluctuations in mammography
rates. The incidence rate among women below the age of 50
years remained fairly steady over the study period. However,
the incidence rate among women between the ages of 50
and 69 years was fluctuating over the study period since
the first significant increase in incidence in the early 1990s
following the introduction of the screening programme. This
pattern may be because of changes to the breast screening
programme during the study period. When the screening
programme started in 1988, women between the ages of
50 and 64 years were invited, however this was extended to
women aged 65-69 years in 2002 (13).
Many studies have reported a drastic reduction in the
incidence of breast cancer as a result of decline in the use
of HRT following the publication of the results of a major
clinical trial that concluded that the long-term risks of HRT
outweighed the health benefits for postmenopausal women
in 2002 (11,14,15). However, this trend was not recorded in
Wales. In fact, incidence rate increased significantly among
older women in recent years despite a decline in the use of
HRT in the UK. Although it may be argued that there may be
a cohort effect reflecting previous exposure to HRT for older
women, it is also well established that there is no increased
risk in women beyond 5 years after stopping HRT (16).
There was no significant overall difference in the
incidence of breast cancer between North and South Wales.
However, incidence was higher in rural local authorities
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of Denbighshire, Gwynedd, Conwy, Monmouthshire and
Ceredigion. Lower incidence rates were seen in more urban
areas of Newport, Blaenau Gwent, Caerphilly and Merthyr
Tydfil. This is contrary to most studies in the literature
that have suggested that breast cancer is more prevalent in
the urban areas than rural areas (17,18). Lower incidence
of breast cancer was also seen in more deprived areas of
Merthyr Tydfil, Blaenau Gwent and Caerphilly. It may be
that uptake of screening is lower in urban and deprived
areas of Wales possibly due to busy work life in urban areas
and less education in deprived areas. There may therefore
be a need to improve on awareness campaign in these areas.
Overall, there has been a significant improvement in
both 1- and 5-year relative survival over the study period,
which is similar to the trend in other European countries
(19,20). It is highly likely that this is largely due to the
Breast Screening Programme, resulting in early detection
of breast malignancy, together with improved surgical
intervention, advances in chemotherapy and more targeted
radiation therapy. There has also been a considerable
improvement in relative survival across all age groups.
However, women over the age of 65 years continue to have
lower 1- and 5-year relative survival rates compared to their
younger counterparts over the time period.
There was a steady reduction in mortality from breast
cancer over the entire study period. However, this was not
statistically significant until around 2002 and it continued to
be significant until the end of the study period in 2012. The
decline in mortality rate is similar to the trend across other
European countries (21). There was a considerable decline
in mortality rate across almost all age groups, especially in
recent years. However, women over the age of 65 years had
poorer outcome throughout the study period.
This study has limitations. The findings rely on
the quality of the coded data in the database. Detailed
histopathology coding was not available, which could have
resulted in better insights into the trends of breast cancer
in Wales. Nevertheless, this study has been facilitated by
the availability of a robust cancer registry in Wales that has
systematically obtained records over the past four decades.
Conclusions
In conclusion, there has been a significant increase in the
incidence of breast cancer in Wales over the last three
decades, which is likely to be partly due to the introduction
of the National Health Service Breast Screening
Programme. While some studies in developed countries
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have reported a reduction in the incidence of breast cancer
following a decline in the use of HRT, the incidence rate
actually increased significantly among older women in
recent years in Wales. Breast cancer incidence is higher
in rural areas than urban areas and lower incidence was
seen in more deprived areas. There has been a significant
improvement in survival, although outcome remains poor
for older women. Continued monitoring of the incidence
of breast cancer will be crucial in fully understanding these
trends.
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