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 Abstract 
 Comparable data on cancer incidence and mortality in Denmark, Finland, Iceland, Norway, and Sweden are available for 
analysis through a collaboration of the national Cancer Registries via the NORDCAN website (http://ancr.nu). In the 
continued spirit of Nordic collaborative research, a number of studies examining trends in cancer survival are published 
in this journal.  Material and methods . The data were divided into eight 5-year periods by sex in fi ve Nordic countries. Age-
standardised 5-year relative survival ratios and excess mortality rates in the short-term (fi rst month and 1 – 3 months fol-
lowing diagnosis), and the long-term (2 – 5 years after diagnosis) were calculated, as were age-specifi c 5-year relative survival 
using cohort-survival methods. A hybrid method combining the cohort and period methods was used for the period 
1999 – 2003 as not all patients were followed for fi ve years. Age-standardisation used the International Cancer Survival 
Standard, and calculation of expected deaths used country-specifi c population mortality rates.  Results.  The data series 
constitutes 3 360 397 tumours among 3 160 802 patients followed up for death through 2006 for 39 different cancer sites 
diagnosed in the years 1964 – 2003. The paper describes the data, exclusions and imputations, design and analysis, age 
structure and standardisation procedures, follow-up, and case-mix adjustment methods . Conclusion.  The strengths of this 
study include the overall comparability and quality of the data, the national coverage, and the length of the time series. 
Collecting and analysing data from the fi ve Nordic countries for 39 different cancer sites over 40 years in a systematised 
and comparable way is a major undertaking. A thorough description of the analyses, defi nitions and exclusions in the 
survival study, supplemented with corresponding information on cancer incidence and mortality is needed for appropriate 
interpretation and comparison between countries, and between and within cancer sites. This information must be made 
available to provide appropriate interpretation of the site-specifi c results.   
 In a previous Nordic collaborative project examin-
ing future cancer mortality, it was reported that Dan-
ish cancer patients had a poorer prognosis than patients 
in the other Nordic countries for a number of com-
mon cancers [1]. A subsequent paper compared 5-year 
relative survival between the Nordic countries over the 
period 1958 – 1992 [2], observing an increase in cancer 
survival with calendar time for most of the cancer 
forms under study, but with the increase less rapid in 
Denmark than in the other Nordic countries. The 
EUROCARE-1 and 2 reports for the years 1978 – 1984 
and 1985 – 1989 portrayed a relatively good prognosis 
for cancer patients in the Nordic countries compared 
to other European countries, but confi rmed a poorer 
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survival in Denmark [3,4]. These results in combina-
tion were important factors behind the initiation of 
the fi rst Danish Cancer Plan in 2000 [5]. 

 The purpose of this study is to update the previ-
ous Nordic studies with years of diagnosis up to and 
including 2003 and follow-up of vital status through 
to the end of 2006, and to re-evaluate the variations 
in Nordic survival, increasing the specifi city of detail 
to the study of 39 cancers, the so-called  “ entities ”  
currently available in NORDCAN [6]. The paper 
presents the data sources, methods, and presentation 
of the results. A series of accompanying papers pres-
ent and interpret the results for each of the main 
groups of cancer [7 – 18].  
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 Material and methods  

 Data 

 The NORDCAN database was used for this cancer 
survival study, with data obtained from each of the 
Nordic Cancer Registries (in Denmark, Finland, 
Iceland, Norway, and Sweden), comprising of anon-
ymous individual records for all tumours in cancer 
patients diagnosed 1964 – 2003. Tabular and graphi-
cal descriptions of cancer incidence, mortality and 
prevalence can be found as tabulated data in the 
web-based NORDCAN program (www.ancr.nu). A 
description of cancer registration in the Nordic coun-
tries and the conversions of data made to ensure 
comparability between countries and over years in 
the NORDCAN project can be found in a separate 
paper [19]. In short, NORDCAN is a collaborative 
project involving the Nordic cancer registries (and 
the Faroe Islands), where registrations of cancer inci-
dence and cancer mortality are included in a com-
mon dataset based on conversions of the original 
national datasets according to international rules. 
Data are included from the inception of the registries 
as and when they are considered complete right up 
until the most recently available years. Registrations 
of incident cancer cases have been compulsory for 
most of the time span of recording in each country. 
NORDCAN is updated with new data about twice 
a year, and cancer incidence, mortality and preva-
lence can be found on the website (www.ancr.nu). A 
description of cancer registration in the Nordic coun-
tries and the conversions of data made to ensure 
comparability between countries and over time can 
be found in a separate paper [19]. 

 The NORDCAN data have been supplemented 
with individual records of follow-up for death (for all 
causes) through to the end of 2006, via a linkage to 
the national population registers. Except in the earli-
est years, the national unique personal identifi cation 
number issued to all persons in a country at birth or 
immigration has been used. Personal identifi cation 
numbers were introduced in Sweden in 1947, in 
Iceland 1953, Norway 1964, Finland 1967, and in 
Denmark in 1968. 

 Each of the cancer sites presented in NORDCAN 
(except the  non-melanoma of the skin  category) were 
included in this study, amounting to 39 sites plus 
an aggregated group covering  all cancer sites but non-
melanoma skin . Non-melanoma cancers of the skin 
were not included due to the combination of a very 
low case-fatality and concerns with respect to poten-
tial differences in the completeness of ascertainment 
between countries. Results for  Uterus, other  are not 
shown due to an inconsistent use of this diagnosis 
between countries. Given the potential artefactual 
infl uence varying over time and between countries, 
of screening for breast cancer and PSA testing for 
prostate cancer, an additional summary site entitled 
 all cancer sites but non-melanoma skin, prostate, and 
breast cancer , was defi ned to facilitate comparison. 
There were no restrictions on age. The year of diag-
nosis was categorised according to eight 5-year peri-
ods (1964 – 1968, 1969 – 1973, …, 1999 – 2003). The 
ICD-10 codes that defi ne each site are given in Tables 
I and II. 

 Table III shows by country and year of diagnosis 
two numerical indices of validity, the percentage of 
cases morphologically verifi ed and the percentage for 
which no other information other than a death cer-
tifi cate mentioning cancer was obtained (death cer-
tifi cate only percentage  –  DCO%) [20], and a marker 
of comparability, the proportion of cancers found on 
the basis of incidental autopsy, i.e. without any sus-
picion of malignancy before death [20].   

 Exclusions and imputations 

 DCO registrations and tumours registered as inci-
dental fi ndings at autopsy were excluded from the 
survival analyses. The Swedish Cancer Registry did 
not link to information from death certifi cates in the 
study period, and trace-back procedures via death 
certifi cate-initiated (DCI) cancers were not under-
taken as they were in the other countries, which may 
have lead to a degree of underreporting of fatal cases 
with short survival. If the date of diagnosis was reg-
istered as the month following death or later, the 
tumour registrations (0.01% of the total) were 
excluded due to suspected coding errors. 

 Only month and year were available for the date 
of diagnosis and death. For the few tumours with a 
missing month of diagnosis (0.1%) month was 
imputed. If diagnosis and death were in the same 
year, the month of diagnosis was imputed as the 
month equidistant to the beginning of the year and 
the month of death. If year of death was later than 
the year of diagnosis, the month of diagnosis was set 
to July.   

 Concepts of mortality and survival 

 A common aim when studying cancer patient sur-
vival is to estimate the net probability of survival, a 
measure of patient survival following primary cancer 
in the absence of other causes of death. Net survival 
can be estimated in two ways. For cause-specifi c sur-
vival, only deaths for which the cancer of interest is 
certifi ed as the primary cause of death are considered 
as events in the survival analysis, while survival times 
terminated by deaths from other causes are  censored , 
together with persons lost to follow-up (e.g. through 
emigration out of the study area) or the end of study 
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Men ICD-10
Denmark 

N (%)
Finland 
N (%)

Iceland 
N (%)

Norway 
N (%)

Sweden 
N (%)

Head and neck
Lip C00 4 643 (1) 4 794 (2) 172 (1) 3 445 (1) 5 953 (1)
Tongue C01-02 1 492 (0) 1 198 (0) 39 (0) 1 358 (0) 2 420 (0)
Salivary glands C07-08 988 (0) 777 (0) 35 (0) 654 (0) 1 781 (0)
Mouth C03-06�C46.2 2 893 (1) 1 147 (0) 60 (0) 1 845 (1) 3 569 (1)
Pharynx C09-14 3 659 (1) 1 629 (1) 82 (1) 2 194 (1) 5 069 (1)
Digestive organs
Oesophagus C15 6 168 (2) 4 406 (1) 287 (2) 3 725 (1) 8 539 (1)
Stomach C16 19 867 (5) 24 101 (8) 1 418 (10) 22 108 (7) 39 551 (6)
Small intestine C17 1 134 (0)  951 (0) 65 (0) 1 037 (0) 3 188 (0)
Colon C18 31 245 (8) 13 849 (5) 1071 (8) 25 277 (8) 49 251 (8)
Rectum and anus C19-21 27 108 (7) 12 120 (4) 425 (3) 18 333 (6) 34 563 (5)
Liver C22 4 790 (1) 3 512 (1) 132 (1) 2 092 (1) 9 821 (2)
Gallbladder etc C23-24 2 908 (1) 2 268 (1) 78 (1) 1 580 (1) 6 417 (1)
Pancreas C25 12 872 (3) 10 711 (4) 478 (3) 10 276 (3) 19 772 (3)
Respiratory 

organs
Nose, sinuses C30-31 1 228 (0) 731 (0) 56 (0) 890 (0) 1 544 (0)
Larynx C32 7 148 (2) 4 884 (2) 160 (1) 3 616 (1) 6 688 (1)
Lung C33-34 75 386 (19) 68 647 (23) 1 582 (11) 37 812 (12) 60 498 (9)
Pleura C38.4�C45.0 1 940 (0) 1 033 (0) 26 (0) 1 242 (0) 2 199 (0)
Male genital 

organs
Prostate C61 51 805 (13) 59 105 (19) 3 313 (23) 70 853 (23) 176 831 (27)
Testis C62 8 837 (2) 2 202 (1) 222 (2) 5 801 (2) 6 880 (1)
Penis and other C60�C63 1 712 (0)  645 (0) 48 (0) 1 124 (0) 2 568 (0)
Urinary system
Kidney C64 9 935 (2) 9 637 (3) 589 (4) 8 372 (3) 20 575 (3)
Bladder etc C65-68�D09.0�D41.4 42 616 (11) 16 877 (6) 1 050 (7) 22 647 (7) 49 875 (8)
Skin
Melanoma of skin C43 10 383 (3) 7 441 (2) 254 (2) 11 327 (4) 20 420 (3)
Other specifi ed 

sites
Eye C69 1 360 (0) 959 (0) 45 (0) 987 (0) 2 016 (0)
Brain, central 

nervous system
C70-72�D32-33�D42-43 12 219 (3) 8 673 (3) 445 (3) 8 466 (3) 18 840 (3)

Thyroid C73 1 250 (0) 1 946 (1) 205 (1) 1 581 (1) 3 239 (0)
Bone C40-41 1 071 (0) 1 094 (0) 67 (0) 854 (0) 1 763 (0)
Soft tissues C49�C46.1 2 240 (1) 2 527 (1) 104 (1) 2 122 (1) 4 532 (1)
Lymphoma and 

leukemia
Non-Hodgkin 

lymphoma
C82-85�C96 10 769 (3) 10 130 (3) 398 (3) 8 919 (3) 18 321 (3)

Hodgkin 
lymphoma

C81 3 061 (1) 2 760 (1) 152 (1) 2 310 (1) 4 773 (1)

Multiple myeloma C90 4 655 (1) 3 793 (1) 191 (1) 5 392 (2) 8 799 (1)
Acute leukaemia C91.0�C92.0�

C93.0�C94.0�C95.0
5 308 (1) 3 888 (1) 214 (2) 3 886 (1) 6 359 (1)

Other leukaemia C91-95 excl.C9X.0 8 164 (2) 5 139 (2) 225 (2) 5 122 (2) 11 332 (2)
All sites but 

non-melanoma 
skin

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

398 414 (100) 303 885 (100) 14 197 (100) 310 944 (100) 651 191 (100)

All sites but 
non-melanoma 
skin, prostate, 
and breast

346 609 (87) 244 780 (81) 10 884 (77) 240 091 (77) 474 360 (73)
is attained. The alternative approach, relative sur-
vival,  R ( t ), which we used in this study, is estimated 
as the ratio of the observed survival of cancer patients, 
 S  o ( t ), (where all causes of deaths are considered 
events) relative to the survival that would have been 
expected,  S  e ( t ), if the cancer patients had been sub-
ject to the background mortality of the general pop-
ulation, given the same distribution of key demographic 
Table I. Cancer cases included in the Nordic cancer survival study 1964-2003 by site and country. Men
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Table II. Cancer cases included in the Nordic cancer survival study 1964-2003 by site and country. Women
Women ICD-10
Denmark 

N (%)
Finland 
N (%)

Iceland 
N (%)

Norway 
N (%)

Sweden 
N (%)

Head and neck
Lip C00 702 (0) 1 147 (0) 24 (0) 517 (0) 1 318 (0)
Tongue C01-02 922 (0) 1 084 (0) 47 (0) 839 (0) 1 720 (0)
Salivary glands C07-08 893 (0) 845 (0) 27 (0) 616 (0) 1 751 (0)
Mouth C03-06�C46.2 2 027 (0) 1 078 (0) 80 (1) 1 227 (0) 2 548 (0)
Pharynx C09-14 1 406 (0) 786 (0) 37 (0) 762 (0) 2 109 (0)
Digestive organs
Oesophagus C15 2 789 (1) 4 357 (1) 162 (1) 1439 (0) 3 730 (1)
Stomach C16 12 524 (3) 20 249 (7) 740 (5) 14 448 (5) 25 127 (4)
Small intestine C17 1 018 (0) 939 (0) 50 (0) 1 024 (0) 2 825 (0)
Colon C18 38 138 (9) 19 630 (6) 1 023 (7) 30 154 (10) 53 519 (8)
Rectum and anus C19-21 21 202 (5) 12 379 (4) 389 (3) 15 049 (5) 27 576 (4)
Liver C22 3 395 (1) 2 793 (1) 80 (1) 1 337 (0) 7 238 (1)
Gallbladder etc C23-24 5 597 (1) 6 012 (2) 127 (1) 2 612 (1) 13 406 (2)
Pancreas C25 12 585 (3) 12 035 (4) 440 (3) 9 437 (3) 19 031 (3)
Respiratory 

organs
Nose, sinuses C30-31 752 (0) 614 (0) 37 (0) 561 (0)  994 (0)
Larynx C32 1 448 (0) 447 (0) 40 (0)  476 (0) 880 (0)
Lung C33-34 34 256 (8) 12 372 (4) 1 382 (10) 14 622 (5) 26 534 (4)
Pleura C38.4�C45.0 608 (0)  417 (0) 5 (0) 198 (0)  487 (0)
Breast
Breast C50 105 984 (25) 80 543 (26) 3 637 (25) 70 015 (24) 174 714 (27)
Female genital 

organs
Cervix uteri C53 24 586 (6) 8 933 (3) 635 (4) 14 640 (5) 23 872 (4)
Corpus uteri C54 22 832 (5) 19 251 (6) 698 (5) 15 567 (5) 38 841 (6)
Uterus, other C55�C58 1 083 (0) 858 (0) 5 (0) 424 (0) 4 729 (1)
Ovary etc C56�C57.0-4 22 669 (5) 15 386 (5) 699 (5) 16 664 (6) 36 787 (6)
Other female genital 

org.
C51-52�C57.7-9 4 452 (1) 3 265 (1) 99 (1) 3 426 (1) 6 781 (1)

Urinary system
Kidney C64 7 510 (2) 8 060 (3) 406 (3) 5 694 (2) 15 026 (2)
Bladder etc C65-68�D09.0�D41.4 15 188 (4) 5 846 (2) 415 (3) 8 373 (3) 18 520 (3)
Skin
Melanoma of skin C43 13 972 (3) 7 997 (3) 460 (3) 13 260 (4) 21 686 (3)
Other specifi ed 

sites
Eye C69 1 212 (0) 1 025 (0) 29 (0)  920 (0) 1 854 (0)
Brain, central 

nervous system
C70-72�D32-33�D42-43 12 910 (3) 11 288 (4) 468 (3) 8 755 (3) 20 804 (3)

Thyroid C73 3 000 (1) 7 137 (2) 533 (4) 4 594 (2) 8 481 (1)
Bone C40-41 807 (0) 837 (0) 36 (0) 601 (0) 1 300 (0)
Soft tissues C49�C46.1 1 963 (0) 2 667 (1) 81 (1) 1 873 (1) 4 042 (1)
Lymphoma and 

leukemia
Non-Hodgkin 

lymphoma
C82-85�C96 9 417 (2) 10 135 (3) 273 (2) 7 881 (3) 14 944 (2)

Hodgkin lymphoma C81 2 019 (0) 2 065 (1) 74 (1) 1 598 (1) 3 438 (1)
Multiple myeloma C90 3 993 (1) 4 632 (1) 171 (1) 4 688 (2) 7 471 (1)
Acute leukaemia C91.0�C92.0�C93.0�

C94.0�C95.0
4 611 (1) 3 912 (1) 187 (1) 3 319 (1) 5 770 (1)

Other leukaemia C91-95 excl.C9X.0 5 540 (1) 4 389 (1) 151 (1) 3 708 (1) 7 339 (1)
All sites but 

non-melanoma 
skin

CXX.X (excl. C44�C46.0
�D09.0�D41.4�D32-33�

D42-43

421 881 (100) 308 819 (100) 14 290 (100) 295 442 (100) 641 334 (100)

All sites but 
non-melanoma 
skin, prostate, 
and breast

315 897 (75) 228 276 (74) 10 653 (75) 225 427 (76) 466 620 (73)
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1964–1968 1969–1973 1974–1978 1979–1983 1984–1988 1989–1993 1994–1998 1999–2003

Microscopically verifi ed
Denmark 82.8 86.6 87.3 91.0 91.6 91.5 88.2 89.4
Finland 81.1 89.0 91.8 93.3 93.2 92.8 93.1 92.9
Iceland 88.0 91.6 95.5 96.2 96.4 96.3 96.2 97.1
Norway 81.6 86.1 90.7 92.1 92.9 92.8 92.8 92.9
Sweden 88.4 91.1 94.3 95.4 96.4 97.1 97.6 98.3
Death certicate  only
Denmark 5.4 4.4 4.2 1.4 1.2 0.6 0.6 0.3
Finland 2.1 3.7 3.5 3.8 2.8 2.3 2.0 1.8
Iceland 2.2 1.3 0.4 0.5 0.2 0.1 0.2 0
Norway 1.0 1.8 1.2 0.9 0.9 2.1 1.4 0.5
Sweden - - - - - - - -
Incidental autopsy
Denmark 2.3 0.1 0.3 2.1 3.0 2.0 1.3 0.7
Finland 0.5 0.7 0.8 0.4 0.2 0.3 0.3 0.2
Iceland 8.2 6.3 5.0 4.9 3.7 3.6 2.2 1.4
Norway 1.0 0.9 1.0 0.8 0.7 0.5 0.4 0.4
Sweden 0 1.2 7.0 7.7 6.1 4.0 2.6 1.9
factors (sex, calendar time, year of birth, and country) 
and assumed to be, in practical terms, free of the cancer 
under study. At each time  t  since diagnosis, the relative 
survival following the cancer,  R ( t ), is defi ned as 

  R ( t ) �  S  o ( t )/  S  e ( t ). 

 The expected survival  S  e ( t ) is estimated from 
national population life tables stratifi ed by age, sex, 
and calendar time. Although these tables include the 
effect of deaths due to the cancer being studied, this 
does not, in practice, affect the estimated survival 
proportions [21,22]. Mortality for a specifi c cancer 
generally constitutes only a small fraction of total 
mortality, and correcting for this mortality has a neg-
ligible effect on expected survival. This is unlikely 
however to be the case were one to consider  “ all can-
cer ”  survival - the aggregation of individual sites to 
a group constituting all cancers combined. 

 The complement of survival, mortality, measured 
as the hazard of death, is often used in further analysis. 
Since the hazards are assumed constant in intervals 
following the cancer diagnoses, they can be described 
as rates. The observed mortality rate  λ  o  (t)  for a group 
of cancer patients of a specifi c age and sex, within a 
given interval since diagnosis and in a specifi ed calen-
dar period, is modeled as the sum of the background 
population mortality rate  λ  e  (t)  and the excess mortal-
ity rate due to the diagnosis of cancer  v(t) : 

  λ  o  (t)  �   λ  e  (t)  �   v(t)  

 It is common to use relative survival as a means 
of estimating net survival in population-based can-
cer survival studies. The advantages of such a mea-
sure is that information on cause of death is not 
required and that it provides a measure of the 
excess mortality hazard experienced by patients 
diagnosed with cancer, irrespective of whether the 
excess mortality is directly or indirectly attributable 
to the cancer.   

 Design of survival analyses, cohort and hybrid 
approaches 

 We used the cohort survival method where the vital 
status of each patient diagnosed in a calendar period 
was followed up for fi ve years. The observed survival 
was estimated using the actuarial method and the 
expected survival by the Ederer II method [23]. 
The SAS-macros supplied by Dickman were used 
in the estimation [24]. The method according to 
Hakulinen could have been used to avoid bias due 
to patient heterogeneity in patient withdrawal, but 
for 5- or 10-year relative survival both methods will 
give roughly unbiased results [23]. 

 For the latest 5-year period, 1999 – 2003, not all 
cancer cases could be followed-up for fi ve years after 
diagnosis since follow-up ended 31 December 2006, 
and hence, so-called hybrid methods were applied. 
Hybrid analysis is a combination of period and cohort 
survival [25]. When calculating the cumulative 5-year 
relative survival, cohort survival estimates for the fi rst 
three and four years of follow-up (through until the 
end of 2006) for patients diagnosed in 2003 or 2002, 
respectively, were calculated and combined with 
follow-up interval-specifi c relative survival estimates 
for the fourth and fi fth years of follow-up for patients 
diagnosed in previous years. Calculation of the hybrid 
estimates used the program  strel  in Stata [26]. For 
breast and prostate cancer, 10-year  relative survival 
estimates were also calculated.   

 National life tables 

 The country-specifi c population mortality rates 
used for calculating the expected survival were 
Table III. Proportion of microscopically-verifi ed tumors, tumors registered by DCO (Death Certifi cate Only) and by incidental autopsy 
for cancer of all sites but non-melanoma skin in the Nordic cancer survival study 1964-2003, by country and year of diagnosis.
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Age Age

Denmark Finland Iceland Norway Sweden
based on data from The Human Mortality Database 
[27] (www.mortality.org). This contains, for the 
Nordic countries, the probabilities of death derived 
from the central statistical offi ces in each country. 
Based on these data, population death rates by sex 
were calculated for each country, by single year of 
age and calendar period, with rates smoothed using 
5-year moving averages over time. Figure 1 shows 
the differences in age-specifi c population mortality 
rates ages 40 and above in 2003 by country for men 
and women. To illustrate the variations over time, 
Life expectancy at birth

Men

60

65

70

75

80

85

1964 1969 1974 1979 1984 1989 1994 1999 2004

Denmark Finland
Figure 2 shows the trends in life expectancy at birth 
by country and sex.   

 Age-standardisation 

 The population age distributions vary over calendar 
time and between the Nordic countries, with Iceland 
and Finland having the youngest populations and 
Sweden, the oldest. The vast majority of cancers are 
epithelial, for which the risk of the disease tends to 
increase as a power of age, so to be able to compare 
Figure 1. Age-specifi c population mortality rates for ages 40 and above in the Nordic countries in 2003 by sex and country. Death rates 
are smoothed using a 5-year moving average over the years 2001–2005 [27].
Life expectancy at birth

Women

60

65
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80
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1964 1969 1974 1979 1984 1989 1994 1999 2004

Iceland Norway Sweden
Figure 2. Trends in life expectancy at birth in the Nordic countries by sex and country [27].
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incidence and mortality between countries and over 
time, age-standardised rates using the world standard 
population [28,29] were calculated. 

 The age distributions of cancer cases also vary 
between countries and over time, and the relative sur-
vival usually decreases with age. In earlier studies, age-
standardisation of relative survival was usually based 
on an internal standardisation, i.e., using the age dis-
tribution of the patients included directly. In this study 
we used the three age-standard weight distributions 
developed as part of the EUROCARE-2 analyses 
[30], the so-called International Cancer Survival 
Standard (ICSS). Weights were supplied by 5-year 
intervals up to 85 � . We made minor changes to the 
weights in the last two age groups to match the age 
intervals used in this study (ages 0 – 49, 50 – 59, 60 – 69, 
70 – 79, 80 – 89, and 90 �  years). The three age-stan-
dards are the following: i) cancers affecting mainly 
young adults (testis, Hodgkin ’ s disease, acute lym-
phatic leukaemia); ii) cancers where diagnoses are not 
uncommon at young and middle ages (cervix, mela-
noma, brain, thyroid, bone, soft tissues); iii) cancers 
that mainly affect the elderly (all other cancer forms). 
For acute leukaemia, the ICSS standard for cancers 
of mainly young adults has been used as acute lym-
phatic leukaemia is not used as a separate entity in the 
NORDCAN database. Weights for the age groups that 
we used, and the proportion of tumours where each 
standard weight distribution was applied, can be seen 
in Table IV. For the summary groups  all cancer sites but 
non-melanoma skin  and  all cancer sites but non- melanoma 
skin, prostate, and cancer breast cancer , we used the age 
standard for cancers that mainly affect the elderly. 

 Applying the ICSS standards permits more direct 
comparison with other studies where these are used, 
for instance the EUROCARE-4 [31] and the CON-
CORD studies [32]. The age distribution implicated 
by the standard weights differs from that of the 
Standard
Characteristics
(%)

ICSS 1 
Young adults 

(2.5%)

Cancer sites
Testis, Hodgkin 

lymphoma
Acute

leukemia

Ages W Ages W

Age groups and 
weights (W) in 
%

0–29 31 0–29 31
30–39 21
40–49 13 30–49 34

50–69 20 50–69 20
70–79 10

70–89 15 80–89  5
90�  0 90�  0
included patients. This may imply a substantial differ-
ence between age-standardised relative survival using 
ICSS or using an internal standard based on the age-
distribution of the patients included. We observed the 
biggest differences for cancers of the ovary, with dif-
ferences as high as fi ve percentage points. 

 We used 10-year intervals for ages at diagnosis 
above 50 to obtain a fi ner division of age for those 
strata where cancer is more frequent. Since life expec-
tancy of the general population has increased with 
calendar time, and an increasing proportion of the 
elderly patients do not suffer from serious co-morbid-
ity and are thereby healthy enough to endure cancer 
treatment, we examined the age groups 80 – 89 and 
90 �  separately to evaluate the possible effects of 
improvement of diagnostics and treatment. We observed 
that excess mortality in the fi rst three months following 
diagnosis increased with age, and that the variation 
between countries was especially high for the oldest 
age group. Figure 3 illustrates this for both sexes for 
 all cancers except non-melanoma skin  in the last period 
of diagnosis 1999 – 2003. The variations between 
countries for the 90 �  age group in the fi rst three follow-
up months can be even higher for specifi c cancer 
diagnoses, as illustrated by colon cancer in Figure 4. 

 In the age-standardisation of survival however, 
patients aged 90 or over at diagnosis were allocated 
zero weighting. We believe that diagnostics and treat-
ment of patients in this age group may be quite dif-
ferent from that of younger patients, making the 
relative survival calculations for the oldest old age 
group unreliable, and hence they were excluded. This 
had little effect on the 5-year age-standardised rela-
tive survival, given the minor proportion of patients 
diagnosed with cancer at such high ages. This is illus-
trated in Figure 5 with estimates including and exclud-
ing this age group for prostate cancer among Swedish 
men and for female breast cancer in Denmark.   
Table IV. International Cancer Survival Standards (ICSS). Three standard weight functions for age-standardisation of relative survival 
as used in Nordic cancer survival study 1964-2003.
ICSS 2 
Little age dependency 

(10.2%)

ICSS 3 
Elderly 
(87.3%)

Bone

Melanoma, cervix, 
brain, thyroid, 

soft tissue
Other sites and 

summary groups

Ages W Ages W Ages W

0–29  7
30–39 13
40–49 16 0–49 36 0–49 12

50–59 19 50–59 17
50–69 41 60–69 22 60–69 27

70–79 16 70–79 29
70–89 23 80–89  7 80–89 15
90�  0 90�  0 90�  0
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 Follow-up intervals 

 Each patient was followed-up for their vital status 
fi ve years after diagnosis, with censoring at  emigration 
or at the end of follow-up (31 December 2006). The 
proportion of patients censored due to emigration 
was 0.3%. The follow-up time since diagnosis was 
divided into smaller intervals where the excess mor-
tality hazard was assumed to be constant in each 
interval. It has been suggested to use using shorter 
intervals (e.g. of length three or six months) early in 
Excess deaths per 100 person year
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the follow-up where most deaths occur and the excess 
hazard changes most rapidly [24]. In a previous study 
of colorectal cancer survival in the Nordic countries 
and the UK, we also found that the excess mortality 
was highest in the fi rst three months following diag-
nosis, especially for diagnoses at higher ages [33]. 
Figure 4 shows the age-specifi c variations in excess 
mortality during the fi rst three follow-up months for 
colon cancer, and demonstrates the rather large vari-
ations between countries at higher ages. 
Figure 3. Trends in age-specifi c excess deaths per 100 person years in the fi rst three months after diagnosis for cancer patients of all cancer 
sites but non-melanoma skin patients diagnosed 1999–2003 by sex and country. Nordic cancer survival study 1964–2003.
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Figure 4. Trends in age-specifi c excess deaths per 100 person years in the fi rst three months after diagnosis for colon cancer patients 
diagnosed 1999–2003 by sex and country. Nordic cancer survival study 1964–2003.
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 Taking inspiration from this previous study, the 
primary aim of this survival analysis was to examine 
short follow-up intervals soon after diagnosis. Spe-
cifi cally, we examined the fi rst month, 1 – 3 months, 
3 – 12 months, and then yearly intervals. Since we 
only had month and year of diagnosis and death, 
calculation of the number of deaths and time under 
risk of death in units of days within each follow-up 
interval was not possible. An approximation was 
made using the following methodology. Deaths in 
the fi rst follow-up interval, the fi rst month, included 
patients with diagnoses and deaths in the same 
month, plus half of the deaths among the patients 
dying the month following diagnosis (those patients 
with a diagnosis in months with less than 31 days, 
i.e. every other month). The contributed risk-time 
was zero for patients dying in the month of diagno-
sis and 30 days for all other patients. Calculations 
for deaths in the next follow-up interval, 1 – 3 months, 
were based on the remainder of patients dying in the 
month after the month of diagnosis plus those dying 
in the following month, and half of those dying 
within the third month after the month of diagnosis. 
Risk time contributions were 30, 60, and 90 days 
respectively. The method was evaluated by compar-
ing results using data where specifi c dates were avail-
able. The excess mortality rate was underestimated 
in the fi rst month and slightly overestimated in the 
next follow-up interval, the second and third months, 
and the bias was larger for cancer sites associated 
with a high case-fatality. Given the same method was 
used for all countries and calendar years, any biases 
resulting from a lack of precision should be of a 
similar direction and magnitude in each population, 
and hence we believe it will not materially affect 
survival comparisons, nor their interpretation.   

 Inclusion criteria 

 We decided to include all primary tumours, rather 
than restrict the analysis to fi rst primary tumours 
only, as is commonly practiced in, for example, the 
EUROCARE studies [31]. The inclusion of multiple 
tumours has been shown to decrease the relative 
 survival estimates, since patients with multiple can-
cers tend, on average, to have poorer survival [34]. 
For international comparisons it has been advised to 
include all primary tumours as this reduces possible 
biases due to the widely-varying inception years of 
Cancer Registries and thereby different proportions 
of multiple primaries, part-dependant on the age of 
the cancer registry. In relative survival analysis, risk 
time for patients diagnosed with previous cancers, 
are generally included when estimating expected sur-
vival (the denominator of relative survival estimates) 
through the population mortality rates, and it has 
been shown that when estimating observed survival 
(the numerator of relative survival), excluding sub-
sequent cancers may bias the estimates [35,36].   

 Combining age and period strata 

 For less common cancers, some of the cells defi ned 
by age group, period, sex, and country contained 
either few or no incident cases, making calculation 
of the corresponding relative survival estimates inap-
propriate. This was particularly the case for Iceland, 
where the population number was at least 10 times 
smaller than in its Nordic counterparts. 
Figure 5. Effect on 5-year relative survival of excluding patients 90 years or older at diagnosis over calendar time among Danish female 
breast cancer patients and Swedish prostate cancer patients. Nordic cancer survival study 1964–2003.
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 For cells with fewer than fi ve incident cases for a 
given cancer, or where more than 10% of the cells 
had 5 – 9 incident cases, cells were combined with 
neighbouring cells (ages, periods) in order to make 
estimation of the relative survival possible. No more 
than two 5-year period cells and neighbouring cells 
for the age groups below 70 years were combined. 
Exceptions were cervical and corpus uteri cancer and 
non-Hodgkin lymphoma, where the age groups 70 –
 79 and 80 – 89 were combined. If combined cells still 
contained less than fi ve incident cases, the relative 
survival was not reported in tables with age-specifi c 
5-year relative survival, as indicated by an asterisk. 
Results based on either combined 5-year periods or 
combined age groups are shown in italics.   

 Case-mix analyses 

 Evidently there will be a varying distribution of indi-
vidual cancer sites between countries and over time. 
For example, rectal cancer incidence has been histori-
cally low in Iceland while rates have been uniformly 
increasing in Norway in recent decades to a relatively 
high rate. Prostate cancer incidence has increased dra-
matically within the latest 10 – 15 years due to an 
increased use of prostate specifi c antigen (PSA) test 
and subsequent biopsy, but to a lesser and later extent 
in Denmark than in the other Nordic countries [37]. 
When comparing all-cancer survival between countries 
on aggregating individual sites, a common weighting 
scheme of sites, accounting for case-mix, should be 
employed. We used as weights the 15 most frequent 
cancers and the residual group of all other cancers 
diagnosed 1999 – 2003 by sex. Two sex-specifi c sets of 
weights for the two summary groups  all cancer sites but 
non-melanoma skin  and  all cancer sites but non-melanoma 
skin, prostate and breast  cancer were constructed and can 
be seen in Storm et al. [18].    

 Results 

 The number of patients included were more than 3.1 
million, 1 577 100 men and 1 583 702 women, and 
more than 3.3 million tumours. An overview of the 
number of cancers among patients included accord-
ing to country and site is given for men in Tables I 
and for women in Table II. 

 The proportions of tumours excluded due to 
being DCO cases or as a result of incidental fi ndings 
at autopsy by time period and country are shown in 
Table III. The DCO proportion in Denmark decreased 
from 5.4 to 0.3% during the study period, while the 
Finnish and Norwegian DCO percentage did not 
change materially, with levels slightly higher than 2% 
and 1%, respectively. In Sweden  –  where no linkage 
with death certifi cates is made  –  the percentage of 
incidental autopsies was considerably higher than in 
the other countries, probably through the ascertain-
ment of cases that would have been death certifi cate 
initiated if linkage with death certifi cates had been in 
place [38]. Iceland had few DCOs, but the excluded 
proportion was more than 10% in the period 1964 –
 1968 and was nearly as high as Sweden thereafter. 

 Differences between countries in age-specifi c pop-
ulation mortality rates among men in 2003 were mostly 
seen in the age interval 50 to 84 where the Danish men 
had the highest mortality, followed by Finnish men. 
Danish women also had a higher mortality in the age 
interval 50 to 84, with no material differences between 
the other countries. For women ages 85 and over, 
Finnish women had the highest mortality and Icelan-
dic women the lowest (Figure 1). 

 Danish life expectancy from birth exhibited a 
lower increasing trend from the mid-1970s than in 
the other Nordic countries, with the exception of 
Finnish men in the last decade. The Finnish life 
expectancy has been historically lower than in the 
other Nordic countries, but rapid increases in the 
1960s and 1970s have meant that by the year 2000, 
life expectancy at birth in Finland was at the same 
level as Iceland, Norway and Sweden among women, 
and at the Danish level among men (Figure 2).  

 Presentation of results 

 For each cancer site, the results are described by two 
sets of default fi gures (Figures 6 and 7) and tables 
(Tables V and VI). For the purpose of illustration, 
results for the summary group  all cancer sites but non-
melanoma skin  are presented here, unadjusted for 
case-mix. A more thorough discussion of results of 
this group with case-mix can be found elsewhere 
[18]. Figure 6 describes concomitant trends in age-
standardised incidence, mortality and 5-year relative 
survival over time in each Nordic country, by sex. 
Given the synergistic aspects of these indicators [39], 
comparisons of survival trends alongside cancer inci-
dence and mortality are vital to interpretation. 

 Table V presents the number of patients and 
5-year relative survival over calendar periods of diag-
nosis by sex and country. The 5-year relative survival 
ratios (expressed as percentages) are supplemented 
with corresponding 95% confi dence intervals. Figure 
7 describes the trends in age-standardised excess 
deaths per 100 person years over time in three fol-
low-up intervals after diagnosis: the fi rst month, 1 – 3 
months, and 2 – 5 years, by sex and country. The 
excess mortality rates were highest in the fi rst month 
after diagnosis with a large decrease over calendar 
time, excess mortality rates 1 – 3 months after diag-
nosis were at a lower level and decreased with time, 
while the excess mortality curves were fairly fl at, with 
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Figure 6. Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for patients of all cancer sites but non-melanoma skin, unadjusted for case-mix by sex and country. Nordic cancer survival study 
1964–2003.
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only minor differences between countries, 2 – 5 years 
after diagnosis. Already from the 1990s the levels of 
the excess mortality rates in the fi rst month and in 
the follow-up interval 1 – 3 months were rather similar 
within each of the combinations of country and sex, 
while in the fi rst three months after diagnosis, 
Denmark had the highest excess mortality rates and 
the decrease over calendar time was not as large as 
was observed in the other countries. 

 Table VI presents 5-year age-specifi c relative sur-
vival in 5-year calendar periods by sex and country 
for age-groups 0 – 49, 50 – 59, 60 – 69, 70 – 79, 80 – 89, 
and 90 �  years.    

 Comments - Discussion 

 Collecting and analysing data from fi ve countries and 
39 different sites over 40 years in a systematised and 
comparable way is a major undertaking. A thorough 
description of the analysis, defi nitions and exclu-
sions in the survival analysis, supplemented with 
corresponding information on cancer incidence and 
mortality is needed for appropriate interpretation 
and comparison between countries, and between and 
within cancer sites. This information must be taken 
into account in interpreting the site-specifi c results. 
The NORDCAN database was utilised as the pri-
mary data source, a compendium of long-term and 
 comparable data in each of the fi ve Nordic countries, 
and we sought to compare cancer survival with inci-
dence and mortality over a 40-year period. 

 The strengths of this study include the overall 
comparability and quality of the Nordic data, the 
national coverage, and the length of the time series. 
The Nordic countries have for many years provided 
cancer incidence registration through national can-
cer registries with compulsory notifi cation and very 
high completeness as can be seen in successive vol-
umes of  Cancer Incidence in Five Continents  [40,41]. 
Follow-up for death or emigration is considered reli-
able through the existence of national personal iden-
tifi cation numbers and population registers. 

 In a series of cancer group-specifi c papers, we pres-
ent 5-year relative survival for 40 cancer forms includ-
ing two summary groups of  all cancer sites but 
non-melanoma skin  and  all cancer sites but non-melanoma 
skin, prostate, and breast cancer . Differences by country 
and over time in the use of PSA testing and subsequent 
biopsy of prostate cancer and the varying start-up and 
coverage of population screening for breast cancer 
Figure 7. Trends in age-standardised (ICSS) excess deaths per 100 person years for patients of all cancer sites but non-melanoma skin, 
unadjusted for case-mix by sex and country. Nordic cancer survival study 1964–2003.
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Table V. Trends in survival for cancer of all sites  but non-melanoma skin (no case-mix adjustment) by sex and country. Number of tumours 
(N) included and the 5-year age-standardised (ICSS) relative survival in percent with 95% confi dence intervals (RS (CI)). Nordic cancer 
survival study 1964-2003.

Denmark Finland Iceland Norway Sweden

N RS (CI) N RS (CI) N RS (CI) N RS (CI) N RS (CI)

Men
1964–1968 33 821 25 (24–25) 25 941 18 (17–18) 885 26 (22–30) 23 636 26 (25–26) 59 561 29 (29–30)
1969–1973 40 489 25 (25–26) 28 844 23 (22–23) 1 050 31 (28–34) 27 360 31 (31–32) 69 089 32 (32–32)
1974–1978 46 267 29 (28–29) 31 449 28 (27–28) 1 262 36 (33–40) 33 004 36 (35–36) 70 536 37 (37–38)
1979–1983 50 317 31 (30–31) 34 962 33 (32–33) 1 636 41 (38–44) 37 081 38 (38–39) 75 593 41 (41–42)
1984–1988 52 765 33 (33–34) 38 072 37 (36–38) 1 888 44 (42–47) 40 822 40 (40–41) 84 377 45 (45–45)
1989–1993 54 531 36 (35–36) 40 609 41 (40–41) 2 123 50 (47–52) 44 998 45 (44–45) 90 094 49 (48–49)
1994–1998 57 239 38 (38–39) 48 966 48 (48–49) 2 557 53 (50–55) 49 899 50 (49–50) 94 799 53 (53–54)
1999–2003 62 985 42 (42–42) 55 042 56 (55–56) 2 796 57 (55–59) 54 144 54 (53–54) 107 142 59 (58–59)
Women
1964–1968 36 988 36 (36–37) 24 331 29 (29–30) 1 098 35 (32–39) 24 078 36 (35–37) 61 974 40 (39–40)
1969–1973 41 367 37 (37–38) 26 567 35 (35–36) 1 205 42 (39–46) 26 916 40 (39–41) 69 179 42 (42–42)
1974–1978 47 170 40 (39–40) 30 370 41 (40–41) 1 379 47 (44–50) 31 537 45 (44–45) 70 544 47 (47–48)
1979–1983 51 433 43 (42–43) 35 424 45 (44–46) 1 610 48 (45–51) 35 289 48 (47–49) 75 929 51 (50–51)
1984–1988 54 691 44 (44–45) 40 787 49 (48–49) 1 886 50 (47–53) 38 431 50 (49–50) 82 242 53 (52–53)
1989–1993 59 097 47 (46–47) 45 485 52 (52–53) 2 015 53 (50–55) 41 714 53 (52–54) 88 895 56 (56–56)
1994–1998 63 087 49 (49–50) 50 869 57 (56–57) 2 407 53 (50–55) 46 315 56 (56–57) 93 489 59 (59–59)
1999–2003 68 048 52 (51–52) 54 986 61 (61–61) 2 690 57 (55–59) 51 162 58 (58–59) 99 082 61 (61–61)
make exclusion of these cancers appropriate in sum-
mary comparisons of all cancers combined. 

 In 2003, the largest variation in population mor-
tality between countries were observed in the age 
groups 60 – 84, irrespective of sex; the same ages 
where cancer is most frequent, with the highest mor-
tality seen in Denmark. Mortality differences at the 
population level are adjusted for in the calculation of 
relative survival and excess mortality, but the differ-
ences between countries may additionally refl ect 
variations in co-morbidity, that are predominantly 
induced by lifestyle factors including tobacco smok-
ing and high levels of alcohol consumption. The lev-
els in percentage of daily tobacco smokers and 
alcohol consumption have been highest in Denmark 
throughout the period with minor exceptions for 
Finnish men and early tobacco smoking among Ice-
landic women. A more thorough description can be 
seen in Storm et al. [7]. Although not the only con-
tributors, the patterns of tobacco and alcohol con-
sumption by country are in accordance with trends 
in life expectancy, as well as the observed patterns of 
incidence and survival, and probably play an inde-
pendent role in explaining some of the survival vari-
ations observed between countries. 

 We observed that 5- year relative survival 
increased over calendar time, with the most rapid 
increases seen in Finland and the least rapid in 
Denmark, with Danish survival lower than in the 
other countries during the last period of diagnosis 
studied. The improvement in prognosis over time 
and the survival differences between countries were 
most prominent within the fi rst three months of 
diagnosis. The excess mortality in the fi rst three 
months following diagnosis increased with age, and the 
variations between countries were especially high among 
the oldest age groups. While the country- specifi c differ-
ences between excess mortality rates in the fi rst month 
and 1 – 3 months following diagnoses were large until 
the 1990s, the differences tended to diminish over time, 
implicating that in future studies of Nordic survival it 
will be suffi cient to use the fi rst three months after 
diagnosis as the fi rst follow-up interval. 

 To facilitate comparison with other [32,42] and 
future studies, ICSS standard weights were used for 
 age-standardisation [30]. We modifi ed the age intervals, 
however, to those we considered more adequate for the 
cancer population, i.e. 10-year age intervals for ages 
above 50, where most cancers are most frequent, and 
where the largest variations in excess mortality by age 
can be observed within the fi rst year of diagnosis. Fur-
ther, we used a weight of zero for ages 90 and above at 
diagnosis, corresponding to their exclusion, as diagnos-
tics and treatment are likely to be used less frequently 
in this age group. We provided age-specifi c 5-year sur-
vival for the defi ned age intervals (including ages 90 
and over) to facilitate studies of the age-specifi c trends. 
The EUROCARE-4 study included ages 15 to 99 with 
wider age intervals in the older ages (e.g. 15 – 44, 45 – 54, 
55 – 64, 65 – 74, and 75 – 99 for most of the sites). 

 We included all primary tumours, rather than 
restrict the analysis to fi rst primary tumours only, as 
practiced thus far in the EUROCARE studies [31]. 
EUROCARE also used the tumour rank number 
recorded by the cancer registry for an individual 
patient. The effect of which for Finland was that 
patients with a previous basal cell carcinoma, or a 
pre-malignant lesion of the cervix, were excluded. 
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Men Women

Age 0–49 50–59 60–69 70–79 80–89 90� 0–49 50–59 60–69 70–79 80–89 90�

Denmark
1964–1968 40 29 24 22 15 10 57 45 37 29 20 11
1969–1973 44 29 24 21 15 10 58 48 38 29 22 17
1974–1978 51 32 28 23 20 10 61 50 42 32 23 14
1979–1983 56 34 30 26 20 13 65 52 45 34 27 17
1984–1988 59 36 30 28 25 23 68 52 46 37 28 25
1989–1993 61 37 34 31 26 26 70 56 47 40 31 19
1994–1998 65 41 36 32 29 19 73 61 49 42 33 26
1999–2003 68 44 41 36 31 22 77 64 52 42 36 26
Finland
1964–1968 31 21 18 15 9 0 55 44 31 19 10 14
1969–1973 38 26 21 19 16 21 59 48 38 25 17 19
1974–1978 44 29 26 25 21 13 65 53 42 31 21 16
1979–1983 52 35 30 30 23 15 71 58 46 37 24 23
1984–1988 59 38 34 34 29 21 74 64 51 39 27 18
1989–1993 61 42 38 38 35 24 77 70 54 42 30 22
1994–1998 65 48 49 46 40 37 80 75 60 45 33 21
1999–2003 70 56 58 53 46 38 83 78 66 50 37 26
Iceland
1964–1968 29 34 29 17 26 88 59 47 36 26 18 0
1969–1973 42 35 30 28 23 0 68 53 38 32 35 0
1974–1978 47 39 38 35 25 39 72 61 43 41 31 23
1979–1983 59 39 42 38 32 16 71 61 48 39 33 14
1984–1988 61 49 46 36 39 18 76 59 52 37 40 36
1989–1993 68 48 44 48 50 50 74 62 55 46 32 38
1994–1998 67 54 53 51 42 46 81 66 54 41 35 22
1999–2003 76 60 58 52 47 30 85 69 60 46 36 41
Norway
1964–1968 37 26 26 24 18 7 60 48 37 27 18 14
1969–1973 43 33 31 29 26 8 63 51 42 30 24 16
1974–1978 54 38 35 32 28 31 70 54 46 36 28 12
1979–1983 60 40 36 35 31 28 72 58 49 41 30 30
1984–1988 63 41 39 36 32 26 73 58 52 42 32 26
1989–1993 67 46 43 41 35 27 75 63 53 47 37 28
1994–1998 69 52 50 45 39 26 77 67 58 48 39 34
1999–2003 72 58 56 48 40 26 80 71 62 48 41 31
Sweden
1964–1968 43 34 29 26 20 10 64 51 41 31 23 16
1969–1973 49 37 32 28 21 10 66 55 44 33 23 11
1974–1978 52 40 37 34 28 19 69 58 48 39 31 27
1979–1983 58 41 41 39 34 26 72 60 51 43 35 24
1984–1988 63 45 44 42 39 32 74 62 54 46 37 32
1989–1993 65 47 47 47 44 33 76 66 58 48 40 32
1994–1998 70 53 54 51 44 47 79 70 61 50 43 41
1999–2003 72 60 61 55 49 49 80 72 64 51 46 40
 Comparing results for colon cancer in EURO-
CARE-4 with our data, restricted to the period 
1995 – 99 and ages 15 – 99 for the fi ve Nordic coun-
tries, showed relative survival between 0.5 and 1.6 
percentage points lower than in EUROCARE-4, 
with the largest differences seen for Finland. To eval-
uate which part of methodology gave this effect we 
compared our method of age stratifi cation and mul-
tiple primary tumour inclusion with that of EURO-
CARE-4, for tumours diagnosed 1999 – 2003. The 
use of either EUROCARE age-intervals or only fi rst 
primary cancers induced an increase in 5-year 
relative survival of 1 – 2 percentage point compared 
with our methods; but using both gave the same 
increase (results not shown), and we may conclude 
that we need more systematic comparisons for other 
cancer sites as well. Another difference is the method 
of calculating expected deaths; EUROCARE-4 used 
the Hakulinen method while our study used Ederer 
II. For estimating and comparing short-term survival 
(e.g. up to 5 and 10-year survival) this should be of 
no material consequence [23]. 

 The lower excess mortality often seen in the 
fi rst month following diagnosis in Sweden com-
Table VI. Trends in 5-year age-specifi c relative survival in percent after cancer of all sites but non-melanoma skin (no case-mix adjustment) 
by sex and country. Nordic Cancer survival study 1964-2003.
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pared to the other Nordic countries could partly 
result from a lack of trace-back procedures initiated 
from death certifi cates [43]. Since the Swedish 
Cancer Registry does not link death certifi cate 
information, this might bias the Swedish survival 
estimates upwards compared to the other Nordic 
countries. 

 The shortcomings of this study are that stratifi ca-
tion of 5-year relative survival by stage, morphology, 
risk factors, or treatment was not included in the 
analyses presented. Stage is a very important prognos-
tic factor in patient survival. In a recent Nordic study 
of rectal cancer, cancer registry information was sup-
plemented with stage from clinical registries in Nor-
way, Sweden and Denmark. A relative risk of 35 was 
reported for excess (cancer-related) death during a 
5-year follow-up for stage IV patients compared to 
stage I [44]. While some information on stage is avail-
able in the Danish, Finnish and Norwegian cancer 
registries, stage was not included as the classifi cation 
systems are unlikely to be consistent between coun-
tries and over time. Stage migration with time may 
also have taken place as a result of more sophisticated 
diagnostic methods. Some patients who previously 
would have been classifi ed in a “good” stage could 
with new methods be assigned to a “bad” stage. 
Because the prognosis of those who changed stage, 
although worse than that for other members of the 
good-stage group, was better than that for other mem-
bers of the bad-stage group, survival rates rose in each 
group without any change in individual outcomes 
[45]. Stage-migration has been seen in Norway in a 
previous study of colorectal cancer survival [46]. 

 Information about risk factors is generally not 
included in Cancer Registries, and only a few indica-
tors of treatment modality are recorded. Even if 
treatment information could be included from hos-
pital records or clinical registers, our experience is 
that comparable information remains diffi cult to 
attain in cross-national studies [44]. 

 This study has provided an account of the sources 
used and methods implemented in a survival analy-
sis of the fi ve Nordic countries 1964 – 2003 followed 
up until the end of 2006. It has included details of 
the inclusion and exclusion criteria, the concepts of 
mortality and survival and the use of cohort-hybrid 
approaches, age-standardisation, follow-up intervals, 
and adjustment for case-mix. It is important that the 
concepts are documented at this level of detail, as is the 
case here. The methodological choices directly impact 
on the country- and time-specifi c estimates, and thus 
on the interpretation of the site-specifi c results.  
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