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ORIGINAL ARTICLE
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Tom Børge Johannesene, Anni Virtanenf,g, David Petterssonh, El�ınborg J. �Olafsd�ottiri, Helgi Birgissoni,
Paul C. Lamberta,j, Lina Steinrud Mørchd and Anna L. V. Johanssona,e

aDepartment of Medical Epidemiology and Biostatistics, Karolinska Institutet, Solna, Sweden; bDepartment Breast Surgery, Copenhagen
University Hospital (Herlev/Gentofte), Copenhagen, Denmark; cRegional Cancer Centre Uppsala €Orebro, Uppsala, Sweden; dDanish Cancer
Society, Cancer Surveillance and Pharmacoepidemiology, Copenhagen, Denmark; eCancer Registry of Norway, Oslo, Norway; fFinnish Cancer
Registry, Helsinki, Finland; gDepartment of Pathology, University of Helsinki, and HUS Diagnostic Center, Helsinki University Hospital,
Helsinki, Finland; hSwedish Cancer Registry, National Board of Health and Welfare, Stockholm, Sweden; iIcelandic Cancer Registry, Reykjav�ık,
Iceland; jBiostatistics Research Group, Department of Health Sciences, University of Leicester, Leicester, UK

ABSTRACT
Background: A recent overview of cancer survival trends 1990–2016 in the Nordic countries reported
continued improvements in age-standardized breast cancer survival among women. The aim was to
estimate age-specific survival trends over calendar time, including life-years lost, to evaluate if
improvements have benefited patients across all ages in the Nordic countries.
Methods: Data on breast cancers diagnosed 1990–2016 in Denmark, Finland, Iceland, Norway, and
Sweden were obtained from the NORDCAN database. Age-standardized and age-specific relative sur-
vival (RS) was estimated using flexible parametric models, as was reference-adjusted crude probabil-
ities of death and life-years lost.
Results: Age-standardized period estimates of 5-year RS in women diagnosed with breast cancer
ranged from 87% to 90% and 10-year RS from 74% to 85%. Ten-year RS increased with 15–18 percent-
age points from 1990 to 2016, except in Sweden (þ9 percentage points) which had the highest sur-
vival in 1990. The largest improvements were observed in Denmark, where a previous survival
disadvantage diminished. Most recent 5-year crude probabilities of cancer death ranged from 9%
(Finland, Sweden) to 12% (Denmark, Iceland), and life-years lost from 3.3 years (Finland) to 4.6 years
(Denmark). Although survival improvements were consistent across different ages, women aged
�70 years had the lowest RS in all countries. Period estimates of 5-year RS were 94–95% in age
55 years and 84–89% in age 75 years, while 10-year RS were 88–91% in age 55 years and 69–84% in
age 75 years. Women aged 40 years lost on average 11.0–13.8 years, while women lost 3.8–6.0 years if
aged 55 and 1.9–3.5 years if aged 75 years.
Conclusions: Survival for Nordic women with breast cancer improved from 1990 to 2016 in all age
groups, albeit with larger country variation among older women where survival was also lower.
Women over 70 years of age have not had the same survival improvement as women of younger age.
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Introduction

Breast cancer is the most common cancer in women both glo-
bally and in the Nordic countries. In 2019, breast cancer
accounted for 21,764 (26%) of incident cancers and 3955 (16%)
of cancer deaths in Nordic women [1]. Survival of breast cancer
has steadily improved over the last decades and most recent 5-
year relative survival ranges from 87% to 90% in the Nordic
countries [2]. In 2010, Tryggvad�ottir et al. [3] reported breast
cancer survival trends in the Nordic countries 1964–2003. They
found increasing incidence and stable mortality in the popula-
tion, yet improved cancer patient survival over calendar time in
all Nordic countries, with Denmark exhibiting the lowest

survival. In a recent update of the survival trends 1990–2016,
we found that improvements in breast cancer survival have
continued and that the survival in Denmark is now similar to
the other Nordic countries [2].

Since age is a strong determinant of survival in women
with breast cancer, it is important to assess if these improve-
ments are similar across age. With aging populations, the
proportion of older breast cancer patients will increase in all
Nordic countries. Due to improved health among the elderly,
the potential for increasing survival should be significant [4].

The aim of the present study was to assess age-specific
survival trends over calendar time for women diagnosed
with breast cancer to evaluate if improvements have
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benefited patients across all ages in the Nordic countries. We
also present incidence, mortality, and additional measures of
survival, e.g., life-years lost and crude probabilities of death,
to give a more comprehensive picture of breast can-
cer survival.

Methods

Data

A population-based cohort of women with breast cancer from
Denmark, Finland, Iceland, Norway, and Sweden was extracted
from the NORDCAN database, which includes data from the
national cancer registries and the national cause of death regis-
tries in each country [5]. The Nordic cancer registries are nation-
wide and based on mandatory reporting with high
completeness and validity (Supplementary Table 1) [6,7]. In all
countries, the rates of microscopic verification of tumors are
high. Similarly, the Nordic cause of death registries is based on
mandatory reporting with high timeliness and completeness.
However, recording procedures of causes of death as well as
autopsy rates have varied between and within countries to
some extent over time [7]. From NORDCAN, we included
women diagnosed with invasive breast cancer (International
Classification of Diseases version 10 [ICD10]: C50) between
1990 and 2016. The IARC multiple primary rules were applied
to each national dataset [5]. Women who were diagnosed on
the basis of a death certificate alone (DCO) or through inciden-
tal autopsy findings were excluded. Traceback of death certifi-
cate initiated (DCI) cases is undertaken in all Nordic countries
except Sweden, where no cases are added through information
from death certificates. We further excluded women aged
<18 years at diagnosis. Only the first breast cancer registration
per woman was included, i.e., subsequent primary tumors at
the same site were excluded (Supplementary Table 2).

In our cohort, TNM stage (tumor size, lymph node involve-
ment, and distant metastases) was available from Denmark,
Iceland, Norway, and Sweden for patients diagnosed
2004–2016, and registered according to the UICC Manual of
Clinical Oncology edition 6 and 7. In Denmark the highest
values of T, N, and M from clinical and pathological reports
within four months of diagnosis were used. Iceland and
Norway also reported a combination of clinical and patho-
logical TNM, while Sweden mainly reported clinical TNM.
Due to the country differences in coding and proportions of
missing, stage was not comparable across countries. Thus
stage is only presented descriptively and not included in the
survival analyses (Supplementary Table 3).

The women were followed for death and emigration until
the end of 2017, except in Finland where the end of follow-
up was 2016. For Iceland, no emigration data was available.
From the national statistics office in each country, we
obtained tabulated population mortality rates.

Statistical analysis

Breast cancer incidence and mortality rates per 100,000
women in the population were estimated in five age groups

and 5-year diagnosis windows, using the Nordic population
distribution in the year 2000 for age-standardization
(Supplementary Table 4).

Relative survival (RS), which estimates survival among
patients in the absence of death from other causes, was esti-
mated using flexible parametric relative survival models.
Within the models, country-specific population mortality
rates stratified by age, sex, and calendar year were used to
obtain expected mortality rates. We fitted separate models
for each country, with time since diagnosis as the underlying
time-scale. The models included age at diagnosis and calen-
dar year as covariates. Age-specific and age-standardized
estimates of relative survival were obtained through regres-
sion standardization as a function of calendar year using
postestimation [8]. An adapted version of the International
Cancer Survival Standard 1 (ICSS1) weights was used as age
standard (Supplementary Table 4). We estimated 1-, 5- and
10-year RS for each country across calendar time. Age-stand-
ardized absolute survival differences were estimated as per-
centage point (pp) differences in 10-year RS between 1990
and 2005, 5-year RS between 1990 and 2010, and 1-year RS
between 1990 and 2015 from the models with 95% confi-
dence intervals (CI).

The flexible parametric relative survival models used
restricted cubic splines with 5 degrees of freedom (df) for
the log cumulative baseline excess hazard over time since
diagnosis [9]. We included age and calendar year at diagno-
sis as continuous non-linear effects using restricted cubic
splines with 3 df, and with 2 df for their two-way interaction.
A three-way interaction between age, calendar year, and
time-since-diagnosis was included as time-dependent splines
with 3 df for each time-dependent effect (i.e., relaxing the
proportional excess hazards assumption). For Iceland, we
used simplified models excluding the three-way interaction
and 2 df for the time-dependent effects. To improve model
stability, 96% of the age distribution was modeled continu-
ously while individuals outside the 2nd and 98th percentile
of age had their age reassigned to those percentile limits
and were assumed to have the same relative survival, i.e.,
winsorizing [10].

To obtain recent survival estimates we utilized a period
analysis approach, where the period window was 2013–2017
for Denmark, Norway, and Sweden, 2012–2017 for Iceland
and 2013–2016 for Finland. We included covariates for age
and the interaction between time-since-diagnosis and age, as
above, without the need to incorporate calendar year. Net
probability of death was calculated as one minus relative sur-
vival. In addition, the crude probability of all-cause death
and death due to breast cancer at 5 and 10 years after diag-
nosis, and the average number of life-years lost per patient,
were estimated from the period analysis. The number of life-
years lost per patient was calculated as the difference
between the life expectancy of a person in the general
population (by sex, age, and calendar year) and the pre-
dicted life expectancy of a patient with cancer (by sex and
age), obtained through extrapolation of expected and rela-
tive survival [11,12]. To ensure comparability, the net and
crude probabilities of death were age-standardized using the
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adapted ICSS1 weights. For crude probabilities of death and
life-years lost, differences in background populations may
also affect the comparability. Hence, to ensure comparability
of crude probabilities and life-years lost, we incorporated the
average background mortality in the Nordic countries in
these predictions, rather than country-specific population
mortality rates (‘reference-adjusted’) [13]. For comparison, we
also present non-age-standardized estimates calculated using
country-specific background mortality.

As a validation of our models, we compared the paramet-
ric estimates to Pohar Perme estimates and found them to
be in good agreement. All analyses were performed in Stata
[14] using commands stpm2 and standsurv to obtain
parametric estimates, and strs for non-parametric estimates
[15]. This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) report-
ing guidelines.

Ethical approval was granted by the Swedish Ethical
Review Authority (ethical approval 2017/641-31/1, amend-
ment 2019-01913) and study permission from the National
Institute of Health and Welfare in Finland (approval THL/870/
5.05.00/2014, amendment 2019).

Results

In total, 446,936 women were diagnosed with breast cancer
between 1990 and 2016 in the Nordic countries with mean
age ranging from 61.1 to 63.3 years (Supplementary Table 3).
Stage information from 2004 and onwards varied between

the countries due to coding practices, and the proportion
missing stage ranged from 3.5% in Iceland and Norway to
8.8% in Sweden. Within each country, the proportion of
women with stages II–IV was higher in ages �70 years com-
pared to ages 18–69 years. The proportion missing stage
information was also higher in ages �70 years, except
in Sweden.

Age-specific incidence and mortality (time trends)

Breast cancer incidence increased over time in ages 60 years
and above with largest increases in ages 60–69 years, in par-
ticular in Denmark (Figure 1, top panel). The trends differed
somewhat across countries in women aged 80 years or
above, where incidence rates increased in Denmark, Finland,
and Iceland and were stable in Norway and Sweden. Breast
cancer mortality decreased in women below 80 years in
Denmark and Norway, and was stable in the other countries
(Figure 1, bottom panel). Among women aged 80 years or
above, the mortality was stable in all countries except
Norway where the mortality decreased.

Age-standardized and age-specific relative survival
(time trends)

During the study period, 1-, 5- and 10-year age-standardized
RS improved continuously in all countries (Figure 2,
Supplementary Table 5). In 1990, RS was lowest in Denmark
and highest in Sweden; however, the differences in RS

Figure 1. Breast cancer incidence (top panel) and mortality (bottom panel) by age at diagnosis in the Nordic countries 1990–2016.
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between countries diminished over time. The survival
improvement in Denmark was particularly pronounced, with
a 5-pp increase in age-standardized 1-year RS, and 16 and 18
pp increases in age-standardized 5- and 10-year RS
(Supplementary Table 6). Using the most recent data, the
age-standardized period estimate of 5-year RS was lowest in
Denmark and Iceland (87%), and highest in Finland and
Sweden (90%) (Figure 2, Supplementary Table 5). For long-
term survival, period estimates of age-standardized 10-year
RS were lowest in Iceland (74%) and highest in
Finland (85%).

The pattern was similar across all age groups, with sub-
stantial improvements in 5- and 10-year RS over time (Figure
2, Supplementary Table 7). However, older women had sub-
stantially lower 5-year RS ranging from lowest 67%
(Denmark, age 75 years) and 59% (Denmark, age 85 years) in
1990 to the highest 88% (Sweden, age 75 years) and 79%
(Finland, age 85 years) in 2010. For comparison, in women

aged 55 years, the 5-year RS in 1990 ranged from 78%
(Denmark) to 87% (Sweden), while in 2010 the range was
93% (Denmark) to 95% (Finland, Iceland, Sweden).

Crude probabilities of death and life-years lost (most
recent period)

The age-standardized and reference-adjusted crude probabil-
ity of death due to breast cancer within 5 years from diagno-
sis ranged from 9% in Finland and Sweden to 12% in
Denmark and Iceland (Table 1). The age-standardized and
reference-adjusted 10-year crude probability of death due to
breast cancer ranged from 13% in Finland to 21% in Iceland,
and the 10-year crude probability of death due to any cause
ranged from 33% in Finland to 39% in Iceland. To quantify
the impact of these survival differences on the individual
level, we estimated that the age-standardized and reference-

Figure 2. Time trends in age-standardized and age-specific 1-, 5-, and 10-year relative survival for women diagnosed with breast cancer in the Nordic countries
1990–2016. �Age-standardized estimates of 5- and 10-year relative survival for the latest available period marked with diamonds. Period window 2013–2017
(2012–2017 for Iceland, 2013–2016 for Finland). Estimates with 95% CI in Supplementary Tables 5 and 7.
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adjusted average number of life-years lost due to breast can-
cer ranged from 3.3 years in Finland to 4.6 years in Denmark.
For comparison, non-age-standardized estimates using coun-
try-specific population mortality rates are also provided
(Supplementary Table 8), indicating that the difference in
background mortality rates between countries was small,
and ‘reference’ adjustment did not change the over-
all findings.

Age-specific relative survival, crude probabilities of
death and life-years lost (most recent period)

To quantify the effect of age in more detail, the most recent
age-specific period estimates of 5- and 10-year RS are pre-
sented in Figure 3 and Supplementary Table 7. In all countries,
both 5- and 10-year RS peaked around 55 years and decreased
in older ages, with most pronounced reductions in Iceland
and Denmark. In women diagnosed at age 40 years, 5-year RS
ranged between 90% in Finland and 94% in Iceland. In

women aged 75 years at diagnosis, the 5-year RS ranged from
84% (Iceland) to 89% (Finland, Sweden). Estimates of 10-year
RS in women above age 50 years were lowest in Iceland and
highest in Finland, where 10-year RS was 91% at age 55 years
and 84% at age 75 years. Compared to women aged 55 years,
women aged 75 years had significantly lower 5- and 10-year
RS in all Nordic countries.

To account for the competing risk from other cause-mor-
tality across age, age-specific crude probabilities of death
due to breast cancer were estimated (Supplementary Table
9). The 5-year crude probability of breast cancer death was
lowest in women aged 55 years (ranged from 5.0% to 5.9%
across countries). In women aged 40 years, the 5-year crude
probability of breast cancer death ranged from 6.4% to
10.4%, while among women 75 years, the range was
10.0–14.3%. The 10-year crude probabilities of breast cancer
death were higher, although with similar age patterns as the
5-year. Of note is that women aged 75 years in Finland had
the lowest 10-year crude probability of breast cancer death

Table 1. Period estimates of age-standardized 5- and 10-year net and crude probability of death and life-years lost for women diagnosed with breast cancer in
the Nordic countries.

Denmark Finland Iceland Norway Sweden

5-year net probability of death, % 12.7 (12.0–13.3) 9.6 (8.9–10.4) 13.2 (10.4–16.0) 11.0 (10.1–11.8) 10.0 (9.5–10.5)
5-year crude probability of death, %
Breast cancer 11.6 (11.0–12.2) 8.9 (8.3–9.6) 11.8 (9.3–14.3) 9.9 (9.2–10.7) 9.0 (8.6–9.4)
Other causes 9.2 (9.1–9.3) 9.4 (9.3–9.6) 9.5 (8.9–10.0) 9.7 (9.6–9.9) 9.4 (9.3–9.5)
All-cause 20.8 (20.3–21.3) 18.4 (17.8–19.0) 21.3 (19.1–23.5) 19.7 (19.0–20.3) 18.4 (18.0–18.8)

10-year net probability of death, % 22.4 (21.3–23.5) 14.7 (13.2–16.1) 25.9 (21.4–30.2) 19.5 (18.0–20.9) 18.3 (17.4–19.1)
10-year crude probability of death, %
Breast cancer 18.8 (18.0–19.6) 13.0 (12.1–14.0) 20.8 (17.4–24.1) 16.0 (15.0–17.1) 15.1 (14.5–15.7)
Other causes 18.2 (17.9–18.5) 19.5 (19.2–19.9) 17.7 (16.5–18.8) 19.0 (18.6–19.4) 18.5 (18.3–18.8)
All-cause 37.0 (36.4–37.6) 32.6 (31.9–33.3) 38.4 (35.8–41.1) 35.1 (34.3–35.8) 33.7 (33.2–34.1)

Life-years losta 4.7 (4.3–5.0) 3.3 (3.0–3.6) 4.9 (3.3–6.3) 4.0 (3.6–4.4) 3.8 (3.5–4.0)

Period window 2013–2017 (2012–2017 for Iceland, 2013–2016 for Finland). Estimates of crude probability of death and life-years lost based on average back-
ground mortality in the Nordic countries (reference-adjusted measures).
aAverage number of life years lost due to breast cancer.

Figure 3. Period estimates of 5-year (solid lines) and 10-year (interrupted lines) relative survival (RS) for women diagnosed with breast cancer by age at diagnosis.
Period window 2013–2017 (2012–2017 for Iceland, 2013–2016 for Finland). Estimates with 95% CI in Supplementary Table 7. RS: relative survival.
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of 14.9% compared to the other countries (range
18.1–27.3%), where the highest crude probability was found
in Iceland.

As expected, the average number of life-years lost due to
breast cancer was highest in the youngest patients, ranging
from 11.0 (Sweden) to 13.8 years (Norway) in women aged
40 years (Figure 4). The number of life-years lost decreased
sharply until age 55 years after which the reduction was less
in higher ages. Women aged 75 years at breast cancer diag-
nosis lost from 1.9 years (Finland) to 3.5 years (Iceland).

Discussion

In this comparison of recent survival trends for women diag-
nosed with breast cancer in the Nordic countries, we found
continued improvements in both short- and long-term sur-
vival across all age groups and countries between 1990 and
2016. This indicates that all patients, regardless of age, have
benefited from the survival improvements. The improvement
in Denmark was particularly pronounced, where age-standar-
dized 5- and 10-year relative survival was almost in level
with the other countries at end of 2017. Despite improve-
ments over time, women 70 years or above had a persist-
ently lower survival compared to younger ages. However,

younger women lost on average more life-years due to can-
cer than older women.

In 2010, Tryggvad�ottir et al. [3] reported increasing trends
in breast cancer survival in the Nordic region 1964–2003,
where the survival disadvantage in Denmark was particularly
pronounced close to diagnosis. The authors discussed possible
explanations for this survival disadvantage as more advanced
stage and higher grade at diagnosis, and less screening-
detected cancers. Since then Denmark, as the first Nordic
country, has launched a national cancer plan in 2000 includ-
ing several subsequent updates, and implemented accelerated
cancer patient pathways already in 2007–2009 to reduce wait-
ing times for diagnostics and treatment [16]. Similar national
cancer strategies have been implemented in the other Nordic
countries following Denmark (Supplementary Table 10).

In addition to these strategic efforts, large advancements
in breast cancer treatment during the last decades are likely
an important contributor to the increasing survival trends.
The Breast Cancer Groups in each Nordic country have facili-
tated rapid translation of clinical trial results to clinical prac-
tice via national care guidelines based on national and
international recommendations. These advancements include
both surgical techniques, such as breast conservation and
axillary lymph node dissection for broader groups of
patients, and systemic treatments, such as endocrine therapy,

Figure 4. Period estimates of average life-years lost for women diagnosed with breast cancer by age at diagnosis. Period window 2013–2017 (2012–2017 for
Iceland, 2013–2016 for Finland). Estimates based on average background mortality in the Nordic countries (reference-adjusted). LYL: life-years lost; CI: confi-
dence interval.
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anti-HER2 therapy, and new chemotherapy agents [17]. In
older patients, we found increasing yet lower survival com-
pared to younger patients, which may be due to a lower
treatment intensity, partly due to comorbidity, or lower
access to new treatments [18]. Treatment guidelines in
Denmark previously excluded patients 70 years and above
from chemotherapy, but since year 2007 these patients
should receive standard treatment also after consideration
for comorbidity according to revised guidelines [19]. Older
patients may also be diagnosed with more advanced tumors
as they are outside of screening age. The country variation
in survival was larger among older women, possibly indicat-
ing differences in access to and practices of treatment in the
elderly across countries.

Screening programs for breast cancer have been imple-
mented in all Nordic countries since the 1990s, except for
Denmark where national screening was fully implemented
2007–2009 (Supplementary Table 10). Current screening ages
are 50–69 years in Denmark, Norway, and Finland, while
Iceland invite women aged 40–69 years and Sweden
40–74 years. Screening attendance has been high and stable
over time, with participation around 80% among invited,
except in Iceland where attendance is lower (around 60%)
[20–24]. Screening leads to a shift in the stage-distribution of
detected cases, and can lead to overdiagnosis, and might
therefore have an effect on age-specific incidence rates.
However, it will likely not have a large effect on the age-
standardised incidence rate over the time frame presented in
this study. We observed increasing breast cancer incidence
in all countries during the study period, in particular in ages
60–69 years but also ages 70 years and above. Possible rea-
sons for the increasing incidence in women above screening
age include decreased physical activity, obesity and alcohol
use, and changed childbearing patterns [25–27]. Although
the use of hormone replacement therapy has decreased over
the past 20 years, previous use may also influence incidence
in the oldest age group [28]. Mortality, however, decreased
in most but not all countries and age groups. Anderson
et al. [29] have previously reported increasing incidence
trends of estrogen receptor positive breast cancer, and
declining trends of estrogen receptor negative breast cancer.
Thus, a shift toward the more favorable biology of disease
may in part explain the improved survival.

Our period estimates suggest a continued improvement
in survival for all countries after 2008, with >80% 10-year
relative survival in Finland, Norway, and Sweden. In the latest
period, Finland had the highest 10-year relative survival at
85%. Despite the large improvements over time, a slightly
lower 5- and 10-year survival was observed in Denmark and
Iceland. The remaining differences translate into the fewest
number of life-years lost in Finland, on average 3.3 years,
while women in Denmark and Iceland lose 4.7 and 4.9 years,
respectively. Important to note is that such comparisons are
usually hampered by country-specific differences in other
cause mortality, whereas our results utilized the new method
of reference-adjusted background mortality and the same
average Nordic expected mortality.

In comparison to Europe and the rest of the world, the
Nordic countries have the highest survival for breast cancer
patients [30,31]. The EUROCARE-5 study covering a study
period of 1999–2007 found similar results as we did, with
poorer survival among older patients and a lower survival in
Denmark [31]. Our study extends on these findings by
including longer follow-up and providing more insights into
trends across age.

The strengths of the study included the population-based
approach covering a population of more than 27 million
inhabitants, and the additional 13 years of diagnosis data
compared to the previous Nordic trend analysis [3]. The
Nordic countries have similar tax-funded healthcare systems,
including cancer screening programs, available to all resi-
dents. Trends in cancer survival are important for assessing
how well healthcare systems meet the needs for diagnosis
and treatment of cancer in the population. For this purpose
a powerful database such as NORDCAN plays a vital role. We
reported a wide range of survival measures, including new
statistical techniques to improve comparability across coun-
tries. With improved survival and more high-quality data
available both in the Nordic countries and beyond, there is
an increasing need for new methods and a variety of meas-
ures to quantify the survival experience of different patients.

An important limitation of our study was the lack of
adjustment for TNM stage at diagnosis. Due to differences in
coding practices across time and countries, it was not pos-
sible to make a fair comparison of stage-specific survival in
the Nordic countries. Other international benchmark projects
have also had difficulties making stage-specific survival com-
parisons [32]. Hence, there is an urgent need to harmonize
the stage information and improve the reporting to the
NORDCAN database. For example, the Swedish stage infor-
mation was mainly based on clinical examination where non-
palpable tumors were coded as T0 causing a high proportion
of stage 0, whereas in the other countries pathological infor-
mation was used to a higher extent. TNM stage information
from clinical and pathological staging should be reported
separately and coherently across regions and time. We urge
decision-makers to invest in such harmonization to enable
important future comparisons, in particular as the data are
already being collected in each country.

Another limitation was the lack of information on tumor
biology, including estrogen receptor status and grade, which
is not available in the NORDCAN database. We were there-
fore not able to explore age differences in survival across
subtypes of breast cancer.

In conclusion, since 1990 the survival improvements seen
for women diagnosed with breast cancer has continued in
all Nordic countries and benefited patients across age.
However, a larger country variation was observed in older
women, where survival was also lower overall. The previously
observed survival disadvantage in Denmark had declined,
with similar 1-year relative survival in 2015 to the other
Nordic countries, while the gap for 5- and 10-year relative
survival had narrowed. Today, women diagnosed with breast
cancer in Finland do have the most favorable prognosis of
all the Nordic countries with 85% relative survival 10 years
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after diagnosis. The most likely explanations for these
improvements are several important hallmarks of cancer
treatment, as well as the implementation of national cancer
care strategies and screening programs.
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