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1 The history of NORDCAN
The Association of Nordic Cancer Registries (ANCR)
The Nordic cancer registries represent countries with similar health care systems and have a high degree of
quality compared to many cancer registries in the world. The joint population of the Nordic countries is more
than 25 million and there are more than 130 000 patients being diagnosed with cancer each year. A considerable
advantage of the Nordic countries is the possibility to track the population from birth to death through the
personal identification numbers (Table 1).
Table 1: Year of introduction of personal identification numbers in the Nordic countries
Year ofofIntroduction
Introduction
Personal of personal
Country
identification
Country
identification numbers numbers
1947
Sweden Sweden
1947
1953
Iceland Iceland
1953
1964
Norway Norway
1964
1967
Finland Finland
1967
1968
DenmarkDenmark
1968
The first collaboration between the national cancer registries took place in the early 1950s, right at the beginning
of the registration in the countries. There was from the start exchange of visits, experiences and information between the registries. Systematic annual meeting practice started in 1966 and the aim of the collaboration was to
compare the cancer incidence rates in the Nordic countries and to use that comparison in order to detect factors
that could explain the differences. It was realized that technical factors, definitions etc. played an important role,
and therefore a lot of attention was focused on standardisation of definitions and practices.
The wealth of high quality information available from the Nordic cancer registries is well established. A series
of projects has been supported by the Nordic Cancer Union (NCU) which is a collaborative body of the
cancer societies in the Nordic countries. Since the 1970s, projects have addressed topics such as time trends
in incidence (Hakulinen & al 1986; Tulinius & al 1992), the geographic distribution of cancer (cancer atlases)
(Jensen & al 1988; Pukkala & al 2007), future predictions of cancer incidence and mortality burden (Wiklund
& al 1992; Engeland & al 1993; Engeland & al 1995; Møller & al 2002), cancer survival (Engeland & al 1995;
Engeland & al 1998), avoidable cancers (Olsen & al 1997) and the effectiveness of screening (Hristova &
Hakama 1997) Information about cancer incidence, mortality, prevalence and survival combined with studies on
risk factors, quality of treatment and cancer care are a sound basis for comprehensive cancer control plans, as
a means of providing situation analyses, and as an assessment of the need for specific actions and the impact of subsequent interventions. These results have also been communicated in local languages to national
authorities in the Nordic countries. High-quality epidemiological collaboration has been conducted in, for
instance, childhood cancer and in using biological specimen banks (biobanks) leading to important discoveries
in the aetiology of cancer.
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NORDCAN
The ANCR has seen the need for an easily accessible and comprehensive graphical and statistical tool providing
descriptive epidemiological analyses of the data from the Nordic cancer registries. Registry data is free for use
by everyone and the intention is to share as much of the data as possible. NORDCAN was conceived from
this principle with a pilot version in 2002 (Association of Nordic Cancer Registries, 2002) and a full version
in 2003 (Storm & al 2003). The ambition was to provide a cancer database available for research, complete
with comparable and timely data from each of the Nordic countries in a way that was user-friendly and satisfied most of the needs of policy makers, cancer societies, medical professionals, journalists, and the public
(Engholm & al 2010). The project has from the onset been a joint activity of the ANCR and the International
Agency for Research on Cancer (IARC), with financial support from the NCU. Data for NORDCAN are
delivered from the national cancer registries, and the database and program have been developed in collaboration with the Cancer Information Section at IARC. The NORDCAN project group is comprised of representatives
from each of these organizations. The group meets regularly to discuss further improvements in the quality of the
Registry data and the functionality of the software.

Language availability
The NORDCAN database is available in all the Nordic languages as well as in English, and can be accessed at
http://www.ancr.nu
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2 The NORDCAN database and program
The NORDCAN database and program contains data on cancer incidence, mortality, prevalence and survival
in the Nordic countries, including the Faroe Islands, from the first year of complete registration through the
most recently published year. The data availability per June 2013 is shown in Table 2.
Table 2: Data availability in NORDCAN

The NORDCAN database (Version 5.3, 04.2013)
Data availability

Country

Incidence

Mortality

Prevalence

Survival*

Nordic countries

1960-2010

1953-2009

1980-2010

-

Denmark, national

1943-2011

1951-2011

1963-2011

1964-2008

Denmark, regional

1971-2011

1971-2011

1991-2011

-

Faroe Islands

1960-2010

1983-2010

-

-

Finland, national

1953-2011

1953-2011

1973-2011

1964-2008

Finland, regional

1953-2011

953-2011

1973-2011

-

Iceland, national

1955-2011

951-2009

1975-2011

1964-2008

Iceland, regional

1971-2011

1971-2009

1991-2011

-

Norway, national

1953-2010

1953-2010

1973-2010

1964-2008

Norway, regional

1953-2010

1953-2010

1973-2010

-

Sweden, national

1960-2010

1952-2011

1980-2010

1964-2008

Sweden, regional

1970-2010

1970-2011

1990-2010

-

*Data available by five-year periods

As the time and pace of the completion of annual data differ between the Nordic countries, the main database and program are updated twice a year. At the updates, both new data, new functionality and new entities
might be included.

Most recent updates of the NORDCAN database and program
The NORDCAN program was last updated in May 2013 to version 5.3. Besides the inclusion of data for 2011
for some countries, the update included animated maps of incidence, breakpoint analysis and survival data up
until 2008.
A new update is planned in September/October 2013, and will most likely include incidence data for 2011 for
all countries, mortality data for 2011 for all countries except Iceland, animated maps of mortality, updated
survival, a choice of “all sites including non-melanoma skin cancer” and seven more detailed entities for leukaemia: acute lymphatic, chronic lymphatic, other and unspecified lymphatic, acute myeloid, chronic myeloid,
other and unspecified myeloid and unspecified cell leukaemia, as well as three groups of cancers not included
in any of the present entities except in the all cancer group: “Other specified cancer”, “Unknown primary cancer”, and “Other ill-defined cancers.
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Contents of the NORDCAN database and program
Three main datasets are delivered to the NORDCAN secretariat from each country:
Population
Population by year, sex, five-year age groups and municipality, county or region. Population data stem from the
national population registries.
Mortality
Mortality by year of death, underlying cause of death, sex, five-year age groups and county or regions.
Mortality data stem from the national Causes of Death Registries, except for Finland where the data is based on
the cancer registry record indicating if the patient died from the registered cancer.
Cancer cases
De-identified individual records of cancer cases for each year of registration from the national cancer registries.
These data are only used for check of data, recoding and construction of the NORDCAN entities, preparation
of municipal data for the animated maps, calculation of prevalence and survival and development of new
facilities in NORDCAN. The dataset contains information about the cancer at the time of diagnosis (for instance topography, morphology, metastasis and information about diagnostics and treatment) and about the
cancer patient (for instance age at time of diagnosis, whether the patient is alive or dead and number of days
from time of diagnosis until time of death or end of follow up).
The NORDCAN program is based on tabulated counts on a national or regional level. The cancer diagnosis
are currently (June 2013) grouped into forty one entities (see Table 3), and the data are presented in five-year age
groups (0-4…80-84, 85+).
Table 3. Entities of NORDCAN (version 5.3)
ICD-7

ICD-10

Label

140

C00

Lip

140-8

C00-14

Lip, oral cavity and pharynx

141

C01-02

Tongue

143-4

C03-06+C46.2

Mouth

142

C07-08

Salivary glands

145-8

C09-14

Pharynx

150

C15

Oesophagus

151

C16

Stomach

152

C17

Small intestine

153

C18

Colon

153-4

C18-21

Colorectal

154

C19-21

Rectum and anus

155.0

C22

Liver

155.1

C23-24

Gallbladder

157

C25

Pancreas

160

C30-31

Nose, sinuses

161

C32

Larynx

162.0,1,8

C33-34

Lung

162.2

C38.4+C45.0

Pleura

196

C40-41

Bone

190

C43

Melanoma of skin

191

C44+C46.0

Skin, non-melanoma

197

C49+C46.1

Soft tissues

170

C50

Breast

176

C51-52,C57.7-9

Other female genital organs

171

C53

Cervix uteri

172

C54

Corpus uteri
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ICD-7

ICD-10

Label

173-4

C55+C58

Uterus, other

175

C56,C57.0-4

Ovary etc.

179

C60+C63

Penis etc.

177

C61

Prostate

178

C62

Testis

180

C64

Kidney

181

C65-68+D09.0+D41.4

Bladder etc.

192

C69

Eye

193

C70-72+D32-33+D42-43

Brain, central nervous system

194

C73

Thyroid

201

C81

Hodgkin lymphoma

200+202

C82-85,C96

Non-Hodgkin lymphoma

203

C90

Multiple myeloma

204

C91-95

Leukaemia

204.0-2,8

C91-95\C9X.0

Other leukaemia

204.3

C91.0+C92.0+C93.0+C94.0+C95.0

Acute leukaemia

140-204\191

CXX.X\(C44+C46.0)+D09.0+D41.4+D32-33+D42-43

All sites but non-melanoma skin cancer

Data conversion and comparison
To overcome the differences in registration between countries and over time, the NORDCAN data need to
be converted to an international standard applying the same rules to each case and dataset. To accomplish
this, all data are coded, recoded or converted into ICD-O-3 and ICD-10, and then checked for the validity
and consistency between variables in the datasets. All Nordic registries now either use or deliver data that can be
converted to ICD-O-3. All conversions and checks at the secretariat are done using the IARCcrgTools (http://
www.iacr.com.fr/iarccrgtools.htm). The IARCcrgTools also makes it possible to apply the multiple primary
rules from IARC/IACR (http://www.iacr.com.fr/MPrules_july2004.pdf) in a consistent manner to all datasets.
The output of the IARCcrgTools is the converted and checked dataset with checkflags for each record indicating
whether or not the record matches the logical criteria in the program. In addition, the program produces a
logfile with summary statistics of the checks and detailed information about the different errors and warnings.
An example of summary statistics is given in figure 1.
829018 records processed. Summary statistics:
1247 errors (728 individual records) recorded in
U:\nordcan\no\data\iarc.err:
396 invalid ICDO-3 (T) code
570 invalid ICDO-3 (M) code
281 invalid behaviour code

66890 warnings (66067 individual records) recorded in
U:\nordcan\no\data\iarc.chk:

123 unlikely sex/histology combination

2296 unlikely histology/site combination

31 unlikely behaviour/topography combination

6929 unlikely behaviour/histology combination
56999 unlikely basis/histology combination

512 unlikely age/site/histology combination

Figure 1: Example of logfile of IARC crg tools
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Each of the Nordic countries go through the errors and warnings produced for their dataset in order to correct errors and to be aware of and be able to explain the coding practice leading to warnings.

Inclusions and exclusions
All data that are flagged “ok” after the IARCcrgTools-check are included in the NORDCAN database. This
generally means data that generates no errors or warnings at all and data that only generate warnings. The
NORDCAN entity for each registration is returned to the national cancer registries along with a variable indicating if a registration is not included and the reason for this.
Excluded from NORDCAN are:
•

All data that generate errors during the check. This is a very low percentage, and are most often due to errors
in conversions or coding errors. If corrected, these data might be included later.

•

Records that are excluded due to the multiple primary rules.

•

Basal cell skin cancers. This is due to heterogeneous and incomplete coding over time and between countries.

In addition, non-melanoma skin cancer is currently (June 2013) excluded from the “all cancers combined”category. This is due to differences in coding practice between Denmark and the other Nordic countries, and
for comparison to registries outside the Nordic countries. More information about this is given below.

Main issues of comparability
There are some main issues of comparability over time and between the countries. This is mainly due to different
coding practices and/or missing data, but also – for some sites – because of differences in the onset of different
screening programmes.

Incidence data
Bladder tumours
The incidence of bladder tumours may not be comparable between the Nordic countries due to varying coding
practice over time concerning non-invasive tumours. Non-invasive tumours have always been included in
Denmark and Norway, but never in Finland.
Brain and central nervous system tumours
The incidence of brain and central nervous system tumours may not be comparable between the Nordic
countries because of the inclusion of benign or unspecified tumours.
Skin, non-melanoma
The incidence of non-melanoma skin cancer is not comparable between Denmark and the other Nordic
countries for the years before 1978. This is because Denmark in the period 1943-1977 was the only country that
included basal cell carcinomas in this category.

Mortality data
•

Numbers of Danish cancer deaths in 2007-2011 is too low, as 3.3, 3.5, 3.8, 4.6 and 5.6%, respectively, are
missing cause of death.

•

Gallbladder mortality is missing up till 1957 for Iceland, 1960 for Denmark and Sweden and 1968 for
Norway.

•

Pleura mortality is missing up till 1960 for Denmark and Sweden and 1968 for Norway.

•

Acute and other leukaemia mortality can not be separated with certainty for the early years.

More detailed information might be found at the NORDCAN website, under “The NORDCAN database”.
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Main differences between NORDCAN and Cancer in Norway
When comparing incidence data between the Norwegian data in NORDCAN and the Norwegian data in the
Cancer in Norway-publications, some differences appear. Most of these differences are due to exclusions in
the NORDCAN-dataset because of the use of the IARCcrgTools. In addition, the grouping of some cancer
cases and entities are different between NORDCAN and Cancer in Norway. There are more differences for the
earlier years of registration than for the latter years.

Multiple primary cancers
The IARC multiple primary rules are used for all Norwegian data in both NORDCAN and Cancer in Norway.
Some differences still exists, mostly due to the differences in entities and grouping of cancers in NORDCAN
compared to Cancer in Norway.

Lip cancers (C00)
Distinguishing between lip skin and the inner mucosa lining of the lip is difficult, and it is also difficult to distinguish
lip cancers from other cancers in the mouth region. For the Cancer in Norway-data, all cases coded to C00 are
counted as lip cancers, while in NORDCAN some are counted as cancers of the mouth and some as melanoma
skin cancers or non-melanoma skin cancers based on the morphology. Some are also excluded due to being
basal cell carcinomas.

Cancers of the pharynx (C14)
Combined for all years, only about 32% of the cancers counted as cancers of the pharynx in Cancer in Norway
are included in this entity in NORDCAN. The main proportion of the remaining 68% fall into the category
of “other cancers”. Up until the current NORDCAN version (5.3) these were only included in the category of
“all cancer sites”, but with the next version these will end up in one or more of the three new entities of “other
specified cancer”, “unknown primary cancer” and “other ill-defined cancers”.

Cancers of the pleura (C38)
As for cancers of the pharynx, a large proportion of cancers of the pleura are also defined as “other cancers”.
With the new update in the autumn of 2013, these will end up in the entity of “other specified cancers”.

Kaposi sarcoma (C46)
Kaposi sarcoma is reported as a separate group in Cancer in Norway, while in NORDCAN Kaposi sarcoma of
the skin (C46.0) is reported as non-melanoma skin cancers, Kaposi sarcoma of soft tissue (C46.1) is reported
as soft tissue cancers and Kaposi sarcoma of palate (C46.2) is reported as cancers of the mouth. C46.3-C46.9
is currently only included in “all cancer sites“, but will in the future be reported as “other specified cancers”.

Cancers of peripheral nerves and the autonomic nervous system (C47)
These cancers are reported as a separate group in Cancer in Norway. In NORDCAN, most of them are
included as cancers of the brain and central nervous system.

Cancers of peritoneum and retroperitoneum (C48)
In Cancer in Norway, these cancers count as soft tissue cancers along with cancers of other connective and
soft tissue (C49). In NORDCAN, most of these are reported as “other specified cancers” and currently only
included in the “all cancer sites” entity
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Cancers of other and unspecified female genital organs (C57)
In NORDCAN, about 30% of all Norwegian cancers of other and unspecified female genital organs – C57.0C57.4, are counted as ovarian cancers. In Cancer in Norway, only the germ cell cancers of C57 are included
as ovarian cancers. The rest of the cancers registered as C57 are grouped with C51 and C52 as “other female
genital cancers”.

Cancers of the renal pelvis, ureter, bladder and other and unspecified urinary
organs (C65-C68)
As mentioned earlier, there are differences between different countries and over time regarding the inclusion and
exclusion of non-invasive bladder tumours. This leads to differences between the Norwegian data in NORDCAN
and Cancer in Norway. Many of these cancers for the earlier years are also excluded in NORDCAN because of the
multiple primary rules. For C68, about 36% of the cancers are excluded from the bladder cancer entity and only
included in “all cancer sites“ entity.

Cancers of spinal cord, cranial nerves and other parts of central nervous system
(C72)
About 36% of the cancers counted as C72 in Cancer in Norway are excluded from NORDCAN. This is most
likely due to problems regarding inclusion of benign or unspecified tumours, as mentioned earlier.

Cancers of thymus (C37), adrenal gland (C74) and other endocrine glands and
related structures (C75)
Cancer in Norway reports these cancers as one group. In NORDCAN, most of them count as “other specified
cancers”. 15% of the adrenal gland cancers, however, are counted as non-melanoma skin cancers.

Male extragonadal germ cell cancers
Male extragonadal germ cell cancers are included as testicular cancers in Cancer in Norway, but are excluded
from this entity in NORDCAN.

Access to NORDCAN data
Aggregated data on incidence, mortality, prevalence and survival is accessible for everyone from the NORDCAN
website (http://www.ancr.nu). The next chapter will give a thorough demonstration of the use of different
facilities at this website.
A researcher in need of a download of aggregated NORDCAN data for use with other software products may
approach the Secretariat in Denmark. In the case where more detailed analysis are required, NORDCAN has
a password-only download facility of cancer incidence and mortality data along with corresponding personyear data aggregated by cancer type, year, sex, and five-year age group. The password (of limited duration)
should be requested from the NORDCAN secretariat. If individual data is wanted for further analysis, each
of the Nordic cancer registries should be contacted directly to discuss the options and the research protocol
needed to access such data.
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3 A guide on how to use the NORDCAN data
The NORDCAN project contains data for 41 major cancer sites or groups of cancers in the Nordic countries
(Denmark, Sweden, Finland, Iceland, Faroe Islands and Norway). The internet application provides access to
cancer fact sheets and gives the opportunity to conduct online analyses for incidence, mortality, prevalence
and survival of cancer. All analyses, except for the survival analyses, allow stratification on geographical
regions. A comprehensive description of the NORDCAN project has been presented by Engholm and
colleagues (Engholm & al 2010; Engholm & al 2013). NORDCAN is available in five Nordic languages and
English, and the choice of language version is made by clicking the relevant flag on the start page with the red
Nordic map as shown below. If you want to change to another language while working in NORDCAN, simply
click on the relevant flag in the upper right corner of the NORDCAN website.
In this chapter, we will present a guide on how to utilize some of the possibilities in the NORDCAN project, with
examples mostly taken from Norway. Before you start using the NORDCAN internet application, we highly
recommend that you read the chapter “About NORDCAN” at the NORDCAN website. With the NORDCAN
online. With the NORDCAN online program, you can perform simple analysis or create your own graphs,
and data can be expressed as absolute numbers or rates. NORDCAN offers both age-specific rates, crude rates
and age-standardised rates. For the latter, standardisation is possible according to the World standard population,
the European standard (which resembles Scandinavia in the 1950’s) or the Nordic standard (2000). Some variation in rates may occur from one year to the next. The interpretations of cancer statistics and examination of
time trends should therefore be based on smoothing of numbers by the past several years, and special caution
should be given to the interpretation of results on short and long term predictions and breakpoint analyses.

Using NORDCAN Graphs or tables in presentations or manuscripts
To use a graph in a presentation or a manuscript, simply right click on the graph and choose “copy“. You may
then paste the graph into the desired location. It is also possible after the right click on the graph to choose
“save image as“ for later use as a png or bitmap file.
A table can be saved as a pdf-file by printing it using cuteftp or a similar function. A table can by a click in
the text-file box be exported to a text file which afterwards can be read from Excel for further tabulation and
presentation
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FACT SHEETS
The cancer facts sheets give quick access to a summary of the cancer burden for specific cancer diseases in
the Nordic countries. The sheets provide an overview of the key statistics in terms of incidence, mortality and
survival for the latest five-year period and prevalence at the end of the incidence period. It also gives an explanation
for the most common measurements used in cancer epidemiology.

Output example: Cancer fact sheet for all sites but non-melanoma skin cancers for Norwegian
males and females
During the period 2006-2010, about 25 000 new cases of cancer (excluded non-melanoma skin cancer) were
diagnosed per year. The incidence has steadily increased in the past decades, and in the latest 10 years the estimated
annual change is 1.5% for men and 0.5% for women. Almost one third of the Norwegian population develops
cancer before the age of 75, and the risk of dying from cancer before the age of 75 is 12% in men and 10%
in women. Women have a higher probability of surviving a cancer diagnosis. The 1-year relative survival of
cancer in total is 73% and 75% in men and women, respectively, whereas the five-year relative survival after
the diagnosis is 55% among men and 59% among women.

Cancer stat fact sheets
Norway - All sites but non-melanoma skin cancer
Male

Female

Number of new cases per year (incidence 2006−2010)
Proportion of all cancers (%)
Proportion of all cancers except non−melanoma skin (%)
Risk of getting the disease before age 75 (%)
Age−standardized rate (W)
− Estimated annual change latest 10 years (%)

13582
94.8
100.0
33.6
341.8
+1.5

11805
94.8
100.0
27.2
278.5
+0.5

Number of deaths per year (2006−2010)
Proportion of all cancer deaths (%)
Risk of dying from the disease before age 75 (%)
Age−standardized rate (W)
− Estimated annual change latest 10 years (%)

5693
100.0
12.1
123.9
−1.5

5029
100.0
9.6
91.4
−1.2

Persons living with the diagnosis at the end of 2010 (prevalence)
Number of persons living with the diagnosis per 100 000

86851
3527

105982
4309

78 [78−78]
62 [62−63]

78 [78−79]
64 [63−64]

Word explanation for cancer stat fact sheets

Incidence (number of new cancer cases)
Incidence is the number of new cases arising in the given period.

Risk of getting or dying from the disease before age 75 (%)
The probability or risk of individuals getting/dying from the disease during a specified period is also called
cumulative risk. For cancer, it is expressed as the number of new born children (out of 100) who would be
expected to develop/die from a particular cancer before the age of 75 if they had the rates of cancer
incidence/mortality observed in the period in the absence of competing causes of death.

Age-standardized rate (W)

Relative survival (%) with [95% CI] (2004−2008)
1−year
5−year
Age−standardized rates (W) over time
Incidence
Male
Female

A rate is the number of new cases or deaths per 100 000 persons per year. An age−standardized rate is the
rate that a population would have if it had a standard age structure. Standardization is necessary when
comparing several populations that differ with respect to age because age has such a powerful influence on
the risk of cancer, for instance when the risk of cancer in Denmark in the 1950´s is to be compared to the risk
in the latest time period. The most frequently used standard population is the World Standard Population (W).

Age−standardized rates (W) over time
Mortality
Male
Female

400 −

400 −

300 −

300 −

200 −

200 −

100 −

100 −

Estimated annual change (%)
Estimated annual change in percent is used to describe the magnitude of change in the trend.
It is the average annual rate of change in the age−standardized rate over the latest 10 year period.

Mortality (number of deaths)

0

Mortality is the number of deaths from the cancer occurring in the given period.

Prevalence (number of persons living with the diagnosis)

0
1960

1970

1980

1990

2000

2010

1960

NORDCAN

1970

1980

1990

2000

2010

Age−specific rates per 100 000
Incidence (2006−2010)
Male
Female

The prevalence of a particular cancer can be defined as the number of persons who have been diagnosed
with that type of cancer, and who are still alive at the end of a given year.

NORDCAN

Age−specific rates per 100 000
Mortality (2006−2010)
Male
Female

Prevalence represents the number of persons alive on a certain day, who previously had a diagnosis of the
disease, regardless of how long ago the diagnosis was, or if the patient is still under treatment or is
considered cured.

4000 −

4000 −

3000 −

3000 −

in a group of people in the general population, who are similar to the patients with respect to sex, age and
calendar time at the time of diagnosis. It can be interpreted as the probability of patient survival in the absence

2000 −

2000 −

1000 −

1000 −

of other causes of death. It is reported for 1 and 5 years following diagnosis.
In NORDCAN the relative survival is age−standardised with the International Cancer Survival Standards (ICSS).
[95% CI] indicates the confidence interval of the survival estimate, and (2004−2008) indicates the

Relative survival (%) with [95% CI]
Relative survival is defined as the ratio of the observed survival in the group of patients to the survival expected

period of diagnosis.
0

0
0−

15− 25− 35− 45− 55− 65− 75− 85+

NORDCAN

age

0−

15− 25− 35− 45− 55− 65− 75− 85+

NORDCAN
NORDCAN, Association of the Nordic Cancer Registries − All Rights Reserved.
12.6.2013

age

A more detailed explanation of the words can be found in NORDCAN on the web (www.ancr.nu) in the menu in Glossary of terms.

NORDCAN, Association of the Nordic Cancer Registries − All Rights Reserved.
12.6.2013

All figures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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INCIDENCE AND MORTALITY
Deﬁnitions1
Incidence is the number of new cases arising in a given period in a specified population. It can be expressed as an
absolute number of cases per year or as a rate per 100,000 persons per year. The rate provides an approximation
of the average risk of developing a cancer. Mortality is the number of deaths occurring in a given period in
a specified population. It can be expressed as an absolute number of deaths per year or as a rate per 100,000
persons per year. The crude rates are calculated by dividing the number of new cancers (incidence) or cancers
deaths (mortality) by the total number of person years at risk in the same period, and may be calculated for a
whole population or separately for specific sub-groups, as for example age-specific rates. For comparison between populations or between time periods it is necessary to use age-standardised rates. These rates adjust for
population growth and ageing, and give the rates that a population would have with a standard age distribution.
The incidence data is based on registrations in the Nordic cancer registries, whereas cancer mortality data are
based on data from death certificates, and might have a lower accuracy than the incidence data due to diﬃculties
in certifying and ascertaining the cause of death.

1 Extracted from the glossary of terms in the NORDCAN project http://www.ancr.nu
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AGE-SPECIFIC INCIDENCE RATE
Output example: The age-specific incidence rates per 100 000 for selected cancers by age, for
Norwegian females, 2006-2010 (combined period)
Cancer is primarily a disease of older people, and for most cancer sites the incidence rates tend to increase
with age, with the highest incidence rates occurring at the age of 80 and above. The output table for these
analyses give age-standardised rates for all of the three standard populations (World, European and Nordic),
and clearly show how the standardised rates (ASR) differs, with lowest rates appearing using the World Standard Population.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.

(The output example shows an extraction of the output table for some selected cancers)

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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STANDARDISED INCIDENCE AND MORTALITY RATES
BY COUNTRIES AND REGIONS
Output example: Standardised incidence rates per 100 000 for melanoma of the skin, by country
and region, Nordic males, 2006-2010 (grouped period)
Sun exposure is a well-known risk factor for the development of cutaneous malignant melanoma. Within
the countries there is a gradient of increasing sun exposure from north to south, and a marked north-south
gradient of the incidence of malignant melanoma. In Norway, the incidence rates are almost twice as high in
the Western and South-Eastern regions as compared to the Northern region. Such patterns, with highest rates
in the southern regions, are also observed within Sweden, Denmark and Finland, but are not observed across
the Nordic countries. For example the incidence rates in the southern region of Norway are about the same as
the rates in the southern region of Denmark.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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Output example: Standardised mortality rates per 100 000 for malignant melanoma by country
and regions, Nordic males, 2006-2010 (grouped period)
Norway has the highest mortality rates of malignant melanoma in the Nordic countries. The highest rates in
Norway are observed in the South-Eastern and Western regions and reflect the high incidence, but might also
be partially driven by unfavourable survival and differences in treatment.

Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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AGE-SPECIFIC INCIDENCE AND MORTALITY
Output example: Age-specific incidence and mortality curves for selected cancers in Norway, 2006-2010
Most cancers in Norway are diagnosed in persons over 50 years, and colorectal, prostate and lung cancers
have the highest incidence rates in the oldest age groups (75-85 years). The incidence of breast cancer peaks
around 65 years, and reflects the introduction of the Norwegian Breast Cancer Screening program, with detection
of tumours at earlier stages and ages. The mortality rates for lung cancer peak around 80 years and are then
levelling off, whereas the mortality rates for colorectal, breast and prostate cancers continue to increase and
are highest in the oldest age group.
Some cancers, like testicular and cervical cancer, occur more often in younger age groups. Testicular cancer has the highest incidence rates in men between 20-30 years, and the incidence of cervical cancer peaks
between 30 and 40 years. The mortality rates for cervical cancer rise until the age of 80, whereas the highest
mortality rates for testis cancer occur in age groups between 70 and 80 years.

Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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CUMULATIVE RISK BY AGE
Output example: Cumulative incidence for colon, breast, lung and prostate cancer, Norwegian
males and females, 2006-2010 (grouped period)
By the age of 75, one out of three Norwegians has developed cancer. The cancer risk increases significantly
with age with a steep increase in risk after the age of 60. About 15% of all Norwegian men will be diagnosed
with prostate cancer before the age of 75. The cumulative risk for breast cancer starts to rise from the age of
40, and before the age of 75, almost 10 percent of Norwegian women have suffered from this disease.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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TIME TRENDS FOR ONE OR SEVERAL CANCERS
Time trends can, for instance, be used to identify period effects and birth cohort effects. Period effects may act
as surrogate measures of events that quickly change rates with the same order of magnitude across all affected
age groups under study. Often they transpire from changes in classification criteria or the availability of new
diagnostic tests, although the introduction of a powerful carcinogen or screening intervention (affecting all
study age groups) may also show up as period effect. Birth cohort effects may provide valuable insight into the
nature and intensity of disease-correlated exposures that vary across successive generations (Engholm & al
2010).

Output example: Incidence and mortality trends of testis cancer, Nordic males, 1953-2010
Norway has the highest incidence of testis cancer among the Nordic countries, and the rate is among the
highest worldwide. The aetiology of testis cancer is poorly understood, but evidence from epidemiological
and biological studies suggests that environmental factors as oestrogens and antiandrogens in early stage of
life are potential risk factors. In Norway there has been nearly a four-folded increase in incidence of testis cancer between the first (1953-57) and the last (2006-2010) five-year period. The mortality rates of testis cancer
have decreased since the beginning of registration, and are between 0.2 and 0.4 in all Nordic countries.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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TIME TRENDS BY AGE OR BIRTH COHORT
Output example: Incidence trends of lung cancer by age and birth cohort, Norwegian males and
females, 1953-2010
As smoking is a major risk factor for lung cancer, the incidence and mortality trends reflect smoking habits
over time. Studies on smoking habits in the Norwegian population have shown that the proportion of smokers
among men was 65% up to about 1960, and about 25% in year 2000. Norwegian women had a higher proportion
of smokers in year 2000 (above 30%), and women tended to quit smoking at later ages than men (Lund 2009).
The total incidence trend of lung cancer among men has been levelling off since the beginning of 1990’s.
The age-specific trends, however, show that the incidence in the oldest age groups (70-79 and 80+) has continued to
increase. For women, flattening incidence curves is seen in younger women (<59 years), whereas significant
increases in incidence are seen for older women.
For lung cancer, we see a clear difference between the cohort patterns for men and women. From the cohort
plot, it seems the cohort specific risks for men started to level off for those cohorts born around 1920, followed by a decline in the rates for cohorts born after 1946. For women, the risk for consecutive birth cohorts
seems to have steadily increased, but with a levelling off of the risk after 1946. These cohort specific risk patterns can be used to make predictions about the future cancer burden. This will be shown later in the section
on “short or long term predictions”.

Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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BAR OR PIE CHARTS BY COUNTRIES OR CANCER
Output example: The most frequent cancers in the Nordic countries, 2005-2009 (grouped period)
For both sexes combined, the most common cancers were prostate cancer (113 528 cases, 16.4% of all cancer
cases) followed by breast cancer (89 825 cases, 13.0% of all cancer cases), lung cancer (63 779 cases, 9.2% of all
cancer cases) and colon cancer (52 041 cases, 7.5% of all cancer cases).
Lung cancer is the leading cause of cancer mortality for both sexes, with 56 511 deaths (18.9% of the total
mortality), followed by prostate cancer (27 481 deaths, 9.2%), colon cancer (25 192 deaths, 8.4%), and breast
cancer (21 624, 7.2%).
The bar and pie charts show numbers for men and women separately.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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CANCER MAPS
Output example: The incidence of malignant melanoma in Norway, 1971-77, 1989-95 and 2004-10
Cancer maps are mostly used for illustrating geographical and temporal changes. In this example we have
used the incidence of malignant melanoma, due to the significant differences in incidence between north and
south, as well as the temporal changes that has been observed during the last decades as described under the
section of standardised incidence rates per 100 000 for melanoma of the skin.

Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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POPULATION PYRAMIDS
Output example: The age structure of the Norwegian population in 1953 and in 2010
As most cancers occur in persons over the age of 50, it is important to control for the age structure in the
population when comparing incidence rates of cancer at different time periods or between different population
(age-standardised incidence rates). Population pyramids presents the age structure of the Nordic population at
different years, and results are shown in graphs and in numbers. The example illustrates how the elderly has
become a larger proportion of the Norwegian population during the last 60 years. In 1953, 27% of the Norwegian
population was 50 years or older, the corresponding number for 2010 is 34%.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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SHORT OR LONG TERM PREDICTIONS
Output example: Long term predictions of male lung cancer in Norway
Using the option «Nordpred» shows the current linear trend in incidence rate, including any birth cohort
specific patterns observed in the past. For lung cancer, there are large differences in smoking habits from one
birth cohort to the next, as seen in the example on “time trends by age or birth cohort”. The plots of the predicted incidence rates indicate that if the current cohort specific pattern of incidence rates continue, we can
expect a decline both in the age standardised rates and in all specific age groups except the oldest (85+ years) in
the next five years and onwards.
The predicted number of new cancer cases in the future is a product of the predicted incidence rate and the
forecasted population size for each age group. For lung cancer, the average annual number of cases is predicted
to decline by 445 cases in 2026-2030 due to the predicted decline in the risk component (the incidence rate).
However, this is more than compensated for by the increase in the number of cases of 913 due to the forecasted
increase in population (the size and age distribution of the population). This means that despite the expected
decline in the lung cancer rates for men in Norway, the net (overall) predicted change in the number of new
cases in 2026-2030 is an increase of 468 cases, and is due to the increasing age and population size in Norway.

Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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BREAKPOINT ANALYSIS
Output example: The incidence of breast cancer in Norwegian females, 1991-2010
Following steady increases in incidence rates since the start of registration in 1953, a stabilisation and declining in
rates was indicated at the beginning of 2000. The breakpoint analysis of breast cancer incidence for the period
between 1999 and 2010 shows an estimated annual percentage increase of 3.9% from 1999 to 2002, compared
to a decline in rates at 1% for the period from 2002 to 2010.
Tables
Age-speciﬁc rates or numbers
Standardised rates by
Countries
Cancers
Year
Graphs:
Line charts
Age-speciﬁc curves
Cumulative risk by age
Time trends
Time trends by age
Trends by birth cohort
Bar charts by
Countries
Cancers
Cancer map
Pie chart
Population pyramid
Advanced options:
Short or long term predictions.
Breakpoint analysis.
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PREVALENCE
Deﬁnitions2
Prevalence can be defined as the number of persons in a defined population who have been diagnosed with
cancer, and who are still alive at the end of a given year. Total prevalence represents the number of previously
diagnosed persons alive at the end of a year regardless of how long ago the diagnosis was, or if the patient is
still under treatment or is considered cured. Partial prevalence, which limits the number of patients to those
diagnosed during a fixed time in the past, is a particularly useful measure of cancer burden. Prevalence of
cancers based on cases diagnosed within one, three, five, ten and all years are presented in NORDCAN, as
they are likely to be of relevance to the different stages of cancer therapy, namely, initial treatment (one year),
clinical follow-up (three years) and cure (five years). Patients who are still alive five years after diagnosis are
usually considered cured as the death rates of these patients are similar to those in the general population.
Prevalence is available both as numbers and as proportions per 100 000 persons.

PREVALENCE BY COUNTRIES
Output example: The proportion of cancer survivors in Norway compared to other Nordic countries
In 2010 the total number of cancer survivors in the Nordic countries was 1 030 043, which accounts for about 4% of
the total population. Most of them have survived more than five-years after the cancer diagnosis. The corresponding data from Norway was 192 833 cancer survivors, which acounts for 3.9% of the Norwegian population.

Tables by
Countries
Cancers
Year
Graphs:
Line graphs
Time trends

2 Extracted from the glossary of terms in the NORDCAN project http://www.ancr.nu
All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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PREVALENCE BY CANCER OR BY YEAR
Output example: The prevalence of cancer among Norwegian males and females, 2010, sorted by number
of prevalent cases
Prostate cancer is the most prevalent cancer site among males with 177 757 cancer survivors registered at the
end of 2010. Of these, 152 970 males were diagnosed with the prostate cancer 10 years ago or more, and 22 139
were alive more than 1 year from the date of diagnosis. A total of 12 691 males were lung cancer survivors,
most of them (10 582) had survived more than 10 years, and is thus an accumulation of long term survivors
over time, whereas the prevalence of survivors 1, 3 and 5 years after the diagnosis where 4 120, 7 035 and 8 582,
respectively, reflecting the poor prognosis.
Tables by
Countries
Cancers
Year
Graphs:
Line graphs
Time trends
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More than 4% of the Nordic women have suffered from a cancer diagnosis. Most of them are survivors from
breast cancer (240 245). The prevalence of breast cancer patients that were alive 1-year after diagnosis (18
730) is almost equal to the number of new cases in 2009 (19 353), reflecting the high 1-year survival.

Tables by
Countries
Cancers
Year
Graphs:
Line graphs
Time trends

An output example of prevalence by years is not shown in this chapter.
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TIME TRENDS OF PREVALENCE
The time trends of prevalence can be expressed as the total prevalence or prevalence after 1, 3, 5 or 10 years
since the diagnosis, and the statistics can be given in proportions, numbers or adjusted rates.

Output example: The prevalence of cancer among Norwegian males and females by region, 1975-2010
In this example, we have shown the proportion of persons in the Norwegian population who is alive after a
previous cancer diagnosis, stratified on regions, from 1975 until 2010. As the graph shows, there has been a
gradual increase in prevalence in all regions since the beginning of 2000 and the differences between regions
are small.

Tables by
Countries
Cancers
Year
Graphs:
Line graphs
Time trends
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Deﬁnitions3

SURVIVAL

Relative survival is defined as the ratio of the observed survival in the group of patients to the survival
expected in a group of people in the general population, who are similar to the patients with respect to sex,
age and calendar time at the time of diagnosis. It can be interpreted as the probability of patient survival in the
absence of other causes of death. NORDCAN generally use cohort methods, following up patients for death
for 1 and 5 years after diagnosis, and also 10 years for breast and prostate cancers. For the later periods not all
patients can be followed up for 5 or 10 years, and calculations are supplemented with survival experience for
patients diagnosed earlier years, so-called hybrid methods. Age-standardisation uses the International Cancer
Survival Standards (ICSS).

RELATIVE SURVIVAL BY PERIOD AND CANCER
Survival by period and cancer is a way of capturing the relative survival in different time periods for most
cancer sites. During the last decades, a gradual improvement of survival has been observed for the majority
of sites, and except for Hodgkin lymphoma in males, all sites have also improved survival in the last period
(2004-2008) compared to the previous five-year period (1999-2003). The wide differential in prognosis according to the type of cancer diagnosed is strikingly illustrated by the differences between five-year survival
in cancers with good prognosis (ex. Hodgkin lymphoma, prostate, breast, lip, or testicular cancer) and poor
prognosis (liver, lung, pancreas or pleura). The national rates of lung cancer patients that receive surgery have
increased (Strand & al 2012), and this might have influenced the positive trends of increasing survival that is
observed for lung cancer in the last period.
An output example of these tables is not shown, but some of the cancer sites will be covered under time trends
of relative survival in “survival/graphs”.
An output example for survival by country and cancer is not shown in this chapter.

Relative survival by country and period
Output example: five-year age-standardised relative survival of colon cancer in the Nordic countries,
1964-2008
The relative survival of colon cancer has increased markedly since the beginning of the 1960’s. The probability
of being alive five years after the diagnosis (in the absence of other causes of death) was about 30% for these
patients in the period 1964-68, compared to over 60% in the period 2004-08. There is little difference in relative
survival of colon cancer between the Nordic countries, except for Denmark, which has had the lowest survival of
colon cancer during most of the observation period.
Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries

3 Extracted from the glossary of terms in the NORDCAN project http://www.ancr.nu

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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Follow-up of patients for death is made through 2010. five-year relative survival 1964-2003 originally stems
from the project “The survival of cancer patients diagnosed 1964-2003 in the Nordic countries” originally
published in Acta Oncologica 2010 issue 5.
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TIME TRENDS OF RELATIVE SURVIVAL
Output example: Trends of relative survival for the most common cancers, males and females,
Norway, 1964-2008
Gradual improvement of survival has been observed for most of the common cancers, except for lung cancer
where the five-year relative survival has not changed substantively, although a slightly but steadily increase in
survival has been observed since the 1990s. In the last period of observation (2004-2008) the relative survival
for the most common cancers varied from 13% for lung cancer to 88% for prostate cancer in men. In women,
the lowest survival is observed for lung cancer (17%), and malignant melanoma ranks highest with 91% fiveyear relative survival. In general, women have better survival than men, and for the most common cancers
striking differences are seen for malignant melanoma and for cancers in the central nervous system (data not
shown). The marked increase in five-year relative survival for prostate cancer partly reflects earlier detection
of tumours due to PSA testing.
Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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AGE-SPECIFIC SURVIVAL BY COUNTRIES
Output example: Age-specific relative survival for cervical cancer in females, Nordic countries,
2004-2008
The relative five-year survival for cervical cancer decreases with age. The greatest variation in survival between
age groups is observed in Iceland with 96% in the youngest age group (0-49 years) and 18% among the oldest
patients (80-89 years). Large variations are also found in the other Nordic countries, and in Norway the range
of survival varies twofold (88 - 41). Difference in survival between the countries might reflect differences in the
target age range of the national screening programs, as this is an important determinant of risk reduction.
Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries
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AGE-SPECIFIC SURVIVAL CURVES BY PERIODS
Output example: Age-specific relative survival trends for testicular cancer in males, Norway,
1964-2008
There was a rapid increase in survival of testicular cancer during the late 1970s and early 1980s particularly
for the youngest age groups (0-29 and 30-39 years). This was largely due to the introduction of Cisplatin,
which was approved for cancer therapy in 1978, and cured many young men that otherwise would have suffered from a lethal nonseminoma cancer.

Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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AGE-SPECIFIC SURVIVAL CURVES
BY COUNTRY AND PERIOD

Output example: Age-specific relative survival trends for all cancer sites but non melanoma skin
cancer, males and females, Nordic countries 0-49 and 80-89 years, 1964-2008
Analysis on age-specific survival trends also allows stratification on both country and period. This analysis
gives results for specific age groups. In the example below we have chosen to present the results for the youngest
(0-49 years) and oldest (80-89 years) age groups. There are smaller differences in age-specific survival between
younger age groups compared to the oldest groups. This might reflect that the treatment regime is more
similar in the Nordic countries for the young patients, whereas larger variation in treatment of older patients
occurs between the countries.

Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries
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BAR CHARTS OF RELATIVE SURVIVAL
BY PERIODS OR COUNTRIES
The bar charts express the 1- and five-year relative survival by cancer site.

Output example: Age standardised relative survival of all cancers but non-melanoma skin, males
and females, all ages, Nordic countries, 2004-2008
Denmark has the lowest 1- and 5- year survival for both men and women, and Sweden ranks on top with
a 1-year relative survival of about 80% for both sexes, and a five-year relative survival of 66% for men and
67% for women. There might be several reasons for differences in survival across the countries, especially the
gap between Denmark and the other countries. Possible explanations are changes or differences regarded to
diagnostic procedures, time for introduction of screening and age range of the screening population, lifestyle
factors related to co-morbidity, or differences in treatment (Storm & al 2010).

Tables by:
Period and cancer
Country and cancer
Country and period
Graphs:
Line graphs
Time trends
Age-speciﬁc survival by
Countries
Periods
Country and period
Bar charts by
Periods
Countries

An output example of bar charts of relative survival by periods is not shown in this chapter.

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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4 Cancer in the Nordic countries
A comparison of cancer incidence, mortality and survival of cancer in
the Nordic countries by using the NORDCAN data
In this section, we will present an overview of the cancer burden in the Nordic countries by utilizing the
NORDCAN data. The most common cancers in the Nordic countries for males are prostate, colorectal, and
lung cancer, whereas breast, colorectal and lung cancer are the most common cancers in females.

Prostate cancer
The incidence rates of prostate cancer have been increasing steadily in all the Nordic countries up until
around 1990, followed by a rapid increase in the early 1990s. In Denmark, the rates have been lower than the
other Nordic countries, and an increase occurred some years later. The rapid increase in the 1990s coincided
with the introduction of the prostate-specific antigen (PSA) test (Kvale & al 2007). Similarly to the incidence
rates, the mortality rates increased steadily up to the 1990s, but in contrast to the incidence rates, the mortality rates started to decline towards the end of the 1990s. The decline was smaller and less marked in Denmark
compared to the other Nordic countries. The decline in the mortality rates probably reflect a combination
of treatment of early diagnosed prostate cancers and improved treatment of advanced disease. The five-year
relative survival mirrors the shape of the incidence rates, with a steady increase up to around 1990, followed
by a rapid improvement the last 20 years. For cancers affected by changes in early detection practice, like prostate cancer and the introduction of PSA-testing, it is difficult to interpret changes in patient survival due to
lead time bias. This means that the survival increases because some cancers have been detected earlier (giving
the patient a longer survival time), also when the time of death is not changed. Prostate cancers initiaded by
elevated PSA values alone might not give clinical symptoms within the liftime of the patient.

Breast cancer
The incidence rates of breast cancer have increased during the last 50 years in all the Nordic countries. The
introduction of mammographic screening programmes strongly influences the incidence rate (Moller &
al 2005), and this has been found to explain half of the recent increase in the incidence rates in Norway
(Weedon-Fekjaer & al 2012). The mortality rates however, have been fairly stable up to the late 1990s, when
the rates started to decline in all of the Nordic countries. The decline in the mortality rates in recent years is
likely due to both improved treatment of breast cancer and treatment of early (screening detected) diagnosed
cancers. The five-year relative survival have improved steadily for many decades, but the interpretations is
hampered by the lead time bias resulting from introducing an early detection program (see comment on survival trends for prostate above for elaboration).
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Colorectal cancer
The incidence rates for colorectal cancer have increased for both men and women in all the Nordic countries the
past 50 years, but the increase has been much larger in Norway compared to the other countries. In the 1950s
and 60s, the rates in Norway were among the lowest of the Nordic countries with the highest rates found in
Denmark. Due to the rapid increase in the rates, Norway has now surpassed Denmark, and has the highest rates
in Europe for women (Bray & al 2007). The reason for this rapid increase in the rates in Norway is not known,
but is probably partly due to changes in lifestyle, including dietary habits. The mortality rates for women
have been declining for decades in all the countries except Norway. In Norway the rates have been steadily increasing up to the 1990s, after which a distinct decline similar to the other countries can be observed.
A similar pattern is observed for men, with the exception of Finland where the rates have been fairly stable
since the 1970s. The five-year relative survival has increased steadily for all the Nordic countries, both for cancers
of the colon and rectum, but at a lower level for Denmark. The improvements in treatment of rectum cancer with
the introduction in the mid-1990s of a new surgical technic, total mesorectal excision, and operation of rectum
cancer in fewer hospitals have likely contributed to the decline in mortality rates and the corresponding increase in
the survival in the past decade (Wibe & al 2002).

Lung cancer
The incidence rates for lung cancer have changed dramatically during the past 50 years, albeit very different
for men and women. In Finland, Denmark and Sweden, the rates for men peaked some 30 years ago followed
by a steady decline up to present day. In Iceland and Norway, the rates levelled off in the 1980s (Iceland) and
1990s (Norway), but with no marked sign of the age standardised rates to decline. An analysis of the cohort
specific patterns however, indicates that the rates are likely to start declining in the coming years (data not
shown, see chapters on incidence rates by birth cohort and on incidence predictions earlier in this issue). For
women, the rates have been lower than for men, but except for a levelling off in Iceland during the 1990s, the
rates have continued to rise in all countries. Smoking is the predominant risk factor for lung cancer, and accounts for about 85% of all lung cancers (Olsen & al 1997). The pattern of lung cancer can to a great extent be
explained by the differences in smoking habits between men and women, and between the different countries
(Engeland & al 1993). The trends in mortality rates mirror the trends in incidence rates, due to the low survival of lung cancer. The five-year relative survival has been fairly stable between 5-15% in the whole period.
A possible slight improvement in the most recent period might be related to an increase in the proportion of
patients receiving surgery (Strand & al 2012).
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POPULATION PYRAMIDS
Population pyramids for the Nordic countries, 2010

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)

133

Cancer in Norway 2011 - Special issue

STANDARDISED INCIDENCE TRENDS (WORLD)
Standardised incidence trends (world) for the most common cancers in the Nordic countries, 2006-2010
MALES
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FEMALES

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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STANDARDISED MORTALITY TRENDS (WORLD)
Standardised mortality trends (world) for the most common cancers in the Nordic countries, 2006-2010
MALES

FEMALES

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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TIME TRENDS OF SURVIVAL
Five-year age-standardised relative survival of the most common cancers, males and females
MALES
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FEMALES

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)

Cancer in Norway 2011 - Special issue

BAR CHARTS BY COUNTRIES
Incidence and mortality trends for the most common cancers, males and females, 2006-2010

All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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Incidence of the most common cancers, males and females, 2004-2010
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Note that the scale and coloring of the different rates differ between the lung cancer map for men and the lung cancer map for women.
All ﬁgures and tables: NORDCAN © Association of Nordic Cancer Registries (22.08.2013)
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5 The future of NORDCAN
The aim of NORDCAN has, since the start in 2002, been to serve as a research tool for cancer information,
planning, quality control and research. We want to provide a cancer database with complete, comparable and
timely data from each of the Nordic countries in a user-friendly way to satisfy most of the needs of policy
makers, cancer societies, medical professionals, journalists and the general public. The development of new
facilities has been driven by the requests from all these groups. NORDCAN is updated twice a year and besides
the update, additional new facilities have been included each time.
The completeness of registration and comparability between countries has been a basic quality requirement of
further development of NORDCAN. The NORDCAN group, with a representative from each Nordic country,
meets twice a year to agree on the further development and studies to elucidate if new facilities are appropriate
and the quality is suﬃcient.
Presently, each of the Nordic cancer registries yearly delivers individual data on incidence, mortality and
follow-up to the NORDCAN secretariat for recoding to the NORDCAN entities according to common
international rules, followed by tabulation for the web-version of NORDCAN where only tabulated data are
included. After recoding, the delivered data is returned to the national cancer registry supplemented with
the entity code and a variable that explain the background for a cancer case not being included. This enables
delivery of data for research from each cancer registry while researchers still can compare their results with
NORDCAN data. It also facilitates Nordic projects like linkage of the national twin registers with cancer registers
and use of biobanks.
The individual records delivered to the NORDCAN secretariat is not used for other purposes unless explicitly
decided in the NORDCAN group, for instance as preparation of tables and calculations to evaluate possible
future facilities.
The focus on continuous development of comparable Nordic cancer statistics and regular meetings in the
NORDCAN group has made it possible for NORDCAN to be used as a model for presentation of international
cancer statistics like in GLOBOCAN (http://globocan.iarc.fr/) and ECO (European Cancer Observatory, http://
eco.iarc.fr/), and in Italy a database for the regional cancer registers, ITACAN (http://itacan.ispo.toscana.it),
directly uses the NORDCAN setup.
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New facilities in the pipeline
•

A new all cancer group including non-melanoma skin.

•

Three new groups for cancers only included in the all cancers groups and presently not in a specific cancer
entity: unknown primary cancer, other ill-defined cancers and other specified cancers. The all cancer
group can then be constructed as the sum of the entities. This will also make it possible to make prediction
of the all cancer group as the sum of the predictions of the cancer sites instead of the only present
possibility of predicting the all cancer by predicting sum of all cancers.

•

Animated cancer mortality maps based on municipality data like the present facility for incidence.

•

More detailed subgroups of leukemia as ALL, CLL, AML and CML.

•

Update of national relative survival for each cancer site.

Other ideas considered or worked on
•

Tables of the distribution of morphology for specific cancer entities.

•

Stage distribution using the TNM-system are now included in the Danish and Swedish cancer registers
and Iceland and Norway work on inclusion of TNM for some cancer sites. A comparison of the stage
distribution and the stage specific survival would be useful.

•

Avoidable cancers, how many cancers of specific types could be avoided if the cancer risk was as in the
Nordic country with the lowest risk or as a consequence of a scenario changing the distribution of risk
factors.

•

Avoidable cancer deaths, how many cancer deaths could be avoided if the survival after specific cancers
were as in the Nordic country with the highest survival.

Future plans also include collaboration with and between the national clinical cancer quality databases in the
Nordic countries; quality databases that contain details of the diagnostics, primary and follow-up treatment and
quality of life of the patients. Validation between cancer registers and these clinical databases would improve
quality. Collaboration will give more detailed knowledge based on larger patient groups than on the national
level, and it will make it possible to improve priorities in cancer diagnostics and treatment and to target cancer
prevention activities.
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6 Scientific literature and websites using NORDCAN
The statistics and data of NORDCAN have been used for several studies and projects.. The following is a list
of all studies and websites that have used or are using NORDCAN-data per June 2013. The list is updated
continuously at the NORDCAN website.

Studies using NORDCAN as a primary data source
Storm HH, Engholm G, Hakulinen T, Tryggvadóttir L, Klint A, Gislum M, Kejs AM, Bray F. Survival of patients
diagnosed with cancer in the Nordic countries up to 1999-2003 followed to the end of 2006. A critical overview of the results. Acta Oncol. 2010 Jun;49(5):532-44.
Engholm G, Gislum M, Bray F, Hakulinen T. Trends in the survival of patients diagnosed with cancer in
the Nordic countries 1964-2003 followed up to the end of 2006. Material and methods. Acta Oncol. 2010
Jun;49(5):545-60.
Hakulinen T, Tryggvadóttir L, Gislum M, Storm HH, Bray F, Klint A, Engholm G. Trends in the survival of
patients diagnosed with cancers of the lip, oral cavity, and pharynx in the Nordic countries 1964-2003 followed
up to the end of 2006. Acta Oncol. 2010 Jun;49(5):561-77.
Klint A, Engholm G, Storm HH, Tryggvadóttir L, Gislum M, Hakulinen T, Bray F. Trends in survival of patients
diagnosed with cancer of the digestive organs in the Nordic countries 1964-2003 followed up to the end of
2006. Acta Oncol. 2010 Jun;49(5):578-607.
Hakulinen T, Engholm G, Gislum M, Storm HH, Klint A, Tryggvadóttir L, Bray F. Trends in the survival of
patients diagnosed with cancers in the respiratory system in the Nordic countries 1964-2003 followed up to
the end of 2006. Acta Oncol. 2010 Jun;49(5):608-23.
Tryggvadóttir L, Gislum M, Bray F, Klint A, Hakulinen T, Storm HH, Engholm G. Trends in the survival of
patients diagnosed with breast cancer in the Nordic countries 1964-2003 followed up to the end of 2006. Acta
Oncol. 2010 Jun;49(5):624-31.
Klint A, Tryggvadóttir L, Bray F, Gislum M, Hakulinen T, Storm HH, Engholm G. Trends in the survival of
patients diagnosed with cancer in female genital organs in the Nordic countries 1964-2003 followed up to the
end of 2006. Acta Oncol. 2010 Jun;49(5):632-43.
Bray F, Klint A, Gislum M, Hakulinen T, Engholm G, Tryggvadóttir L, Storm HH. Trends in survival of
patients diagnosed with male genital cancers in the Nordic countries 1964-2003 followed up until the end of
2006. Acta Oncol. 2010 Jun;49(5):644-54.
Engholm G, Hakulinen T, Gislum M, Tryggvadóttir L, Klint A, Bray F, Storm HH. Trends in the survival of
patients diagnosed with kidney or urinary bladder cancer in the Nordic countries 1964-2003 followed up to
the end of 2006. Acta Oncol. 2010 Jun;49(5):655-64.
Tryggvadóttir L, Gislum M, Hakulinen T, Klint A, Engholm G, Storm HH, Bray F. Trends in the survival of
patients diagnosed with malignant melanoma of the skin in the Nordic countries 1964-2003 followed up to
the end of 2006. Acta Oncol. 2010 Jun;49(5):665-72.
Bray F, Engholm G, Hakulinen T, Gislum M, Tryggvadóttir L, Storm HH, Klint A. Trends in survival of
patients diagnosed with cancers of the brain and nervous system, thyroid, eye, bone, and soft tissues in the
Nordic countries 1964-2003 followed up until the end of 2006. Acta Oncol. 2010 Jun;49(5):673-93.
Storm HH, Klint A, Tryggvadóttir L, Gislum M, Engholm G, Bray F, Hakulinen T. Trends in the survival of
patients diagnosed with malignant neoplasms of lymphoid, haematopoietic, and related tissue in the Nordic
countries 1964-2003 followed up to the end of 2006. Acta Oncol. 2010 Jun;49(5):694-712.
Storm HH, Kejs AM, Engholm G, Tryggvadóttir L, Klint A, Bray F, Hakulinen T. Trends in the overall survival of
cancer patients diagnosed 1964-2003 in the Nordic countries followed up to the end of 2006: the importance
of case-mix. Acta Oncol. 2010 Jun;49(5):713-24.
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Other studies using NORDCAN
Annertz K, Anderson H, Palmér K, Wennerberg J. The increase in incidence of cancer of the tongue in the
Nordic countries continues into the twenty-first century. Acta Otolaryngol. 2012 May;132(5):552-7. Epub
2012 Feb 19. PubMed PMID: 22339663.
Koivisto-Korander R., Martinsen J.I., Weiderpass E., Leminen A., Pukkala, E.: Incidence of uterine leiomyosarcoma and endometrial stromal sarcoma in Nordic countries: Results from NORDCAN and NOCCA databases. Maturitas 2012 (online pre-publication March 2012), doi:10.1016/j.maturitas.2012.01.021.
Riska, A., Martinsen, J.I., Kjaerheim, K., Lynge, E., Sparen, P., Tryggvadottir, L., Weiderpass, E., Pukkala,
E.: Occupation and risk of primary Fallopian tube carcinoma in Nordic countries. Int. J. Cancer 2012; 131:
186–192.
Bray F, Ren JS, Masuyer E, Ferlay J. Estimates of global cancer prevalence for 27 sites in the adult population
in 2008. Int J Cancer. 2012. Jul 3. doi: 10.1002/ijc.27711. [Epub ahead of print].
Grotmol T, Bray F, Holte H, Haugen M, Kunz L, Tretli S, Aalen OO, Moger TA. Frailty modeling of the
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2011 Jul;20(7):1350-7. Epub 2011 May 10. PubMed PMID: 21558495.
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Byrnes GB, Doré JF, Autier P. A Melanoma Epidemic in Iceland: Possible Influence of Sunbed Use. Am J Epidemiol. 2010 Sep 2. [Epub ahead of print] PubMed PMID: 20813801.
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Res Treat. 2010 May 8. [Epub ahead of print] PubMed PMID: 20454922.
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