
ISSN 0284-186X print/ISSN 1651-226X online © 2010 Informa UK Ltd. (Informa Healthcare, Taylor & Francis AS)
DOI: 10.3109/02841861003691945

Acta Oncologica, 2010; 49: 632–643

      Correspondence:  Å sa Klint, Swedish Cancer Registry, Socialstyrelsen, 106 30 Stockholm, Sweden. E-mail: asa.klint@socialstyrelsen.se  

 (Received 16 December 2009; accepted 8 February 2010) 

                        ORIGINAL ARTICLE    

 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      

    ÅSA     KLINT  1  ,       LAUFEY     TRYGGVAD Ó TTIR  2,3  ,       FREDDIE     BRAY  4,5  ,       METTE     GISLUM  6  ,  
     TIMO     HAKULINEN  7  ,       HANS H.     STORM  6    &        GERDA     ENGHOLM  6    

  1  Swedish Cancer Registry, National Board of Health and Welfare, Stockholm, Sweden,   2  Icelandic Cancer Registry, 
Reykjavik, Iceland,   3  Department of Medicine, University of Iceland, Reykjavik, Iceland,   4  Department of Clinical- and 
Registry-based Research, Cancer Registry of Norway, Oslo, Norway,   5  Department of Biostatistics, Institute of Basic 
Medical Sciences, University of Oslo, Norway,   6  Department of Cancer Prevention and Documentation, Danish Cancer 
Society, Copenhagen, Denmark and   7  Finnish Cancer Registry, Helsinki, Finland                              

 Abstract 
 Cancers of the female genital organs constitute more than 12% of all female cancers in the Nordic countries. The group 
includes cervix uteri, corpus uteri, ovary and other female genital organs including vulva and vagina, and in this study we 
compare the development in the Nordic countries regarding incidence, mortality and relative survival.  Material and methods . 
Data were retrieved from the NORDCAN database for the period 1964 to 2003, grouped into eight 5-year periods. The 
patients were followed up until the end of 2006. Analyses comprised trends in 5-year relative survival, excess mortality and 
age-specifi c relative survival.  Results.  A substantial reduction of cervical cancer incidence followed the introduction of popu-
lation-based screening in the 1970s and was also accompanied by a modest improvement in survival. Incidence trends in 
cancer of corpus uteri varied between the countries but the survival increased by around 20 percentage points during the 
study period in all countries. Ovarian cancer patients have the lowest survival among female genital cancers, but survival 
increased 10 – 15 percentage points over the 40 years of observation, while the incidence and mortality were rather stable 
throughout the observed period. Cancers of the other female genital organs, including vulva and vagina, are rare diagnoses 
and only small changes in incidence, mortality and survival have been observed over time.  Conclusion.  The declining trends 
in cervical cancer incidence and mortality, and improving survival of corpus uteri cancer patients, are in contrast with the 
rather poor prognosis associated with an ovarian cancer diagnosis. Cancer-specifi c differences between countries in the survival 
of female patients diagnosed with cancers of the cervix uteri, corpus uteri and other female genital organs are small.   

 Cancers of the female genital organs (cervix uteri, 
corpus uteri, ovary, and other female genital organs 
including vulva and vagina) constitute more than 
12% of all female cancers in the Nordic countries. 
Cancer of corpus uteri is the most common in this 
group and the fourth most common among women 
with approximately 3 200 incident cases and 560 
deaths per year during 1999 – 2003 in the Nordic 
countries [1]. The second most frequent, ovarian 
cancer, comprises almost 2 500 diagnoses and 1 700 
deaths annually [1]. Since the mid-1960s, all Nordic 
countries have had organised screening programmes 
(Norway started approximately 10 years later) to 
identify precancerous lesions of the cervix uteri for 
women around the age-span 20 – 60. This has reduced 

cervical cancer incidence by more than 50% since 
the early 1960s and approximately 1 300 cases were 
diagnosed every year in the period 1999 – 2003 
[1,2]. 

 The aetiology of the diseases differs, but 
they share certain risk factors. Obesity, reproduc-
tive factors including nulliparity or late childbirth, 
and unopposed oestrogen HRT are risk factors for 
cancer of the ovaries and corpus uteri, while the 
use of combined oral contraceptives is likely pro-
tective [3 – 6]. Human Papilloma Virus (HPV) infec-
tion is a necessary but not suffi cient cause of 
cervical cancer [7]. Smoking may modulate the risk 
of cervical cancer among HPV-positive women, but 
appears to reduce the risk of cancers of the corpus 
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Figure 1. Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for cancer of cervix uteri by country. Nordic cancer survival study 1964–2003.

Table I. Trends in survival for cancer of cervix uteri by 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)

Women
1964–1968 4 489 59 (57–61) 2 084 59 (56–62) 125 39 (31–49) 1 883 60 (57–63) 4 608 59 (57–61)
1969–1973 3 947 60 (58–61) 1 593 62 (59–65) 90 65 (54–78) 2 081 63 (61–66) 3 823 60 (58–62)
1974–1978 3 492 58 (56–60) 1 185 62 (59–65) 53 62 (53–74) 2 203 66 (64–68) 3 076 62 (60–64)
1979–1983 3 002 59 (57–61) 972 61 (57–64) 76 62 (53–74) 1 891 65 (62–67) 2 791 62 (60–64)
1984–1988 2 740 61 (59–63) 783 59 (55–62) 74 74 (61–90) 1 645 63 (60–65) 2 552 63 (61–65)
1989–1993 2 629 62 (60–64) 715 61 (58–65) 66 71 (59–84) 1 798 64 (62–67) 2 446 65 (63–67)
1994–1998 2 296 65 (62–67) 814 65 (62–69) 75 60 (48–75) 1 664 67 (65–70) 2 325 65 (63–67)
1999–2003 1 991 64 (62–66) 787 67 (65–70) 76 64 (54–76) 1 475 68 (66–70) 2 251 65 (64–67)

Numbers in italics indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.

uteri. HPV and smoking are also associated with 
cancer of other female genital organs such as vulva 
and vagina [8]. 

 In the EUROCARE-4 study [9], the European 
age-standardised 5-year relative survival was 63% for 
cervical cancer, 76% for corpus uteri, 37% for ova-
ries, and 59% for vagina and vulva. A Nordic report 
from 1995 pointed out the importance of age at diag-
nosis on 5-year survival following cervical cancer. 
Patients below age 45 in the period 1983 – 1987 had 
a relative survival of 82% while the corresponding 
fi gure was 34% among women older than 75 years. 
The same study, based on patients diagnosed in 
1958 – 1987, showed that 5-year relative survival after 
cancers of the corpus uteri increased steadily during 
that period in all Nordic countries except Iceland, 
where no increase was seen for patients diagnosed 
after 1978 [10]. Relative to the European average, 
the female genital cancer survival among Nordic 
patients was similar or higher than the European 
average with few exceptions [9]. 

 The purpose of this study is to compare the 
trends in survival following diagnoses of cancer 
of the female genital organs, in relation to the 
corresponding incidence and mortality trends in 
each of the fi ve Nordic countries, Denmark, Finland, 
Iceland, Norway, and Sweden over the period 
1964 – 2003.  

 Material and methods 

 The data sources and methods are described in detail 
elsewhere [11]. In brief, the study is based on the 
core dataset in NORDCAN, a database with compa-
rable data on cancer incidence and mortality in the 
Nordic countries delivered from the national cancer 
registries, with follow-up for death or emigration for 
each cancer patient through 2006. The study covers 
cancer of cervix uteri (ICD-10 C53), corpus uteri 
(ICD-10 C54), ovaries (ICD-10 C56, C57.0-C57.4) 
and other female genital organs including vulva and 
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vagina (ICD-10 C51-C52, C57.7-C57.9). We calcu-
lated 5-year relative survival for each of the diagnos-
tic groups in NORDCAN for eight 5-year periods 
from 1964 – 1968 to 1999 – 2003. For the last fi ve-year 
period, hybrid analysis methods were used. Country 
specifi c population mortality rates were used for 
calculating the expected survival. Age-standardisation 
of relative survival used the ICSS-standard cancer 

patient populations [12]. We show age-standardised 
incidence and mortality (World standard), 5-year 
relative survival, and excess mortality rates for the 
follow-up periods: the fi rst month, one to three 
months and two to fi ve years following diagnosis, as 
well as age-specifi c 5-year relative survival by country 
and 5-year period.   

 Results  

 Cancer of cervix uteri   

 Incidence and mortality.   The main observation with 
respect to the age-standardised incidence and mortal-
ity trends in cervical cancer was a continuous decline 
in each of the Nordic countries up to 2003 (Figure 1). 
Some deceleration in the rate of decrease in incidence 
was seen in recent decades, particularly in Finland and 
Sweden (Figure 1). In Finland, a transitory increase in 
cervical cancer incidence was observed beginning in 
the early 1990s, followed by a period of relative stabil-
ity; this feature was less evident in the mortality 
trends, with continual declines in the latest years. 
Similarly, a short-lived increase in rates in the late-
1980s was observed in Norway, and more notably in 
Iceland slightly earlier, followed by a subsequent 
period of uniform decline. The incidence and mortal-
ity rate in Denmark was twofold that in Finland, Nor-
way, and Sweden in the early 1960s and although rates 
still varied threefold across the Nordic populations 
circa 2003 the relative ranking has changed little since 
the 1970s. Age-standardised incidence rates in 2003 
were in the range four to 10 per 100 000 and mortal-
ity rates in the range one to three per 100 000, with 
rates highest in Denmark and lowest in Finland.    

 Survival 

 Cervical cancer survival ratios and trends were rather 
similar in the Nordic countries throughout the study 
period, including the latest diagnostic period 1999 –
 2003. After a period where trends were quite stable or 
even decreasing (up to around 1985), small increments 
in survival of two to three percentage points were 
observed from the late-1980s to the present, although 
the absolute increases were somewhat greater in Finland 
(Figure 1 and Table I). The 5-year relative survival esti-
mates remained quite comparable across populations 
for Nordic patients diagnosed 1999 – 2003 with ratios 
only varying between 64% and 68% (Table I). Age at 
diagnosis was evidently a major determinant of cancer 
survival, with 5-year relative survival among patients 
below age 50 years estimated at around 85 – 90% in the 
latest period, with survival steadily decreasing as age 
increased (Table II). The recent and minor increase in 
overall survival did not appear related to age, although 

Table II. Trends in 5-year age-specifi c relative survival in percent 
after cancer of cervix uteri by country. Nordic cancer survival 
study 1964–2003.

Women

Age 0–49 50–59 60–69 70–79 80–89 90�

Denmark
1964–1968 70 60 60 46 23 0
1969–1973 74 63 56 43 24 0
1974–1978 72 61 57 40 26 0
1979–1983 78 57 52 44 22 0
1984–1988 81 57 54 43 27 28
1989–1993 81 65 57 40 28 0
1994–1998 82 65 61 47 26 16
1999–2003 83 68 54 44 26 9
Finland
1964–1968 71 60 52 48 43 ∗

1969–1973 80 64 55 42 36 ∗

1974–1978 74 68 59 43 35 ∗

1979–1983 76 60 56 49 30 0
1984–1988 73 64 50 48 22 ∗

1989–1993 80 66 54 41 20 0
1994–1998 82 62 61 50 34 0
1999–2003 85 63 63 50 43 74
Iceland
1964–1968 61 60 11 14 14 ∗

1969–1973 82 71 69 28 28 ∗

1974–1978 79 60 66 35 35 ∗

1979–1983 79 60 66 35 35 ∗

1984–1988 83 103 43 67 67 ∗

1989–1993 84 77 77 37 37 ∗

1994–1998 84 64 48 31 31 ∗

1999–2003 92 77 34 40 40 ∗

Norway
1964–1968 75 64 60 40 15 ∗

1969–1973 78 67 59 47 25 ∗

1974–1978 83 69 58 47 35 ∗

1979–1983 81 67 60 42 41 0
1984–1988 78 64 60 42 36 0
1989–1993 80 66 61 47 30 41
1994–1998 84 68 62 51 30 65
1999–2003 85 70 64 47 32 52
Sweden
1964–1968 75 64 54 35 32 ∗

1969–1973 76 65 58 35 30 0
1974–1978 81 66 56 38 33 0
1979–1983 83 55 57 46 26 0
1984–1988 82 62 54 43 47 17
1989–1993 85 68 54 44 33 17
1994–1998 86 68 55 45 26 0
1999–2003 86 69 54 47 29 10

Numbers in italics indicate that two or more cells had to be combined 
to get suffi cient number of patients to calculate survival.
∗ Too few patients to calculate survival, see reference [11].
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Figure 3. Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for cancer of corpus uteri by country. Nordic cancer survival study 1964–2003.

slight but continuous survival increases in patients aged 
under 50 were observed in the long-term trends. 

 The variability in excess death rates between 
countries appeared restricted to the fi rst three months 
after diagnosis, within the fi rst three months, with a 
slightly higher excess death rate in Denmark (Figure 2). 
A decrease in the excess mortality was found for 
follow-up in the fi rst month in consecutive calendar 
periods 1964 – 2003, from about 40 to 20 – 25 deaths per 
100 person years. At two to fi ve years of follow-up after 
diagnosis the mortality rates were fairly constant at 
around six per 100 person years, with hardly any varia-
tion between countries.   

 Cancer of corpus uteri   

 Incidence and mortality.   In Norway and Finland, inci-
dence increased steadily during the study period 

(Figure 3) while a lesser increase was seen in Sweden. 
No overall changes were seen in Iceland, and in 
Denmark a decrease was observed since the 1980s, 
following a rather sharp increase in the preceding 
decade. In 2003, Denmark and Iceland had the lowest 
age-standardised incidence of cancer of the corpus 
uteri at about 13 cases per 100 000 women and 
Norway the highest (16 per 100 000). Mortality rates 
were rather stable, although some declines were appar-
ent in Sweden and Iceland since the 1960s. Mortality 
rates were at a much lower level than incidence (range 
one to two per 100 000 in 2003), with Sweden having 
the lowest rate throughout the period.    

 Survival 

 In each Nordic country except for Iceland, the 5-year 
relative survival increased markedly during the 
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Figure 2. Trends in age-standardised (ICSS) excess death rates per 100 person years for cancer of cervix uteri by country and time since 
diagnosis. Nordic cancer survival study 1964–2003.
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period, the increase amounting to 20 percentage 
points (Figure 3, Table III). In Iceland, no increase 
was apparent between 1978 and 1993, but thereafter 
an upward trend was seen, although survival remained 
considerably lower than in the other four countries 
after 1978. Among Nordic patients diagnosed in 
1999 – 2003 the 5-year relative survival was in the 
range 75 to 83%, Sweden had the highest survival 
throughout the period. 

 Sweden also had the lowest excess death rates 
during the fi rst year after diagnosis (not shown for 
months three to 12), but there was no difference in 
excess mortality between the countries two to fi ve 
years after diagnosis (Figure 4). Iceland appeared to 
have the highest excess death rates one to three 
months after diagnosis, since 1978. 

 The general pattern in the age-specifi c 
relative survival was a decline with advancing age 
from the age group 50 – 59 in all countries. The 
youngest patients, aged below 50 years, had worse 
or similar survival to those aged 50 – 59 in all coun-
tries after 1989, with the exception of Norway 
(Table IV).    

 Ovarian cancer  

 Incidence and mortality.   Ovarian cancer incidence and 
mortality rates slightly declined in the Nordic countries 
from the mid-1980s, although in Finland slightly later 
from the mid-1990s (Figure 5). The age-standardised 
incidence rate was around 12 – 14 cases per 100 000, 
although there was some variation between the coun-
tries. Finland has had lower rates than the other coun-
tries in terms of both incidence and mortality but these 
were fairly constant over the study period. In Denmark 
and Sweden, on the other hand, the incidence has been 
historically higher, at approximately 15 – 16 per 100 000 
around 1970, but has constantly decreased subse-
quently, most notably in Sweden. Mortality followed 
incidence closely in the Nordic countries, although at 
a lower level, at approximately seven per 100 000 circa 
2003. Mortality was higher in Denmark than in the 
other countries throughout the period.    

 Survival 

 Increasing trends in 5-year survival following ovarian 
cancer diagnoses were observed in all Nordic countries 

Table III. Trends in survival for cancer of corpus uteri by 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)

Women  
1964–1968 2 170 61 (58–64) 1 386 57 (53–60)  57 67 (51–89) 1 190 55 (52–60) 3 658 65 (62–67)
1969–1973 2 268 63 (60–66) 1 658 61 (57–65)  70 63 (50–79) 1 436 65 (61–69) 4 003 68 (66–70)
1974–1978 2 742 68 (65–70) 1 975 70 (66–73)  71 69 (57–85) 1 712 71 (68–74) 4 493 72 (70–74)
1979–1983 3 243 72 (70–74) 2 176 72 (69–75)  83 64 (54–75) 1 890 71 (68–74) 4 560 73 (72–75)
1984–1988 3 112 72 (70–75) 2 388 72 (70–75)  86 68 (56–82) 1 928 71 (68–73) 4 598 76 (75–78)
1989–1993 3 194 77 (75–79) 2 863 76 (74–78) 100 64 (54–77) 2 196 74 (72–77) 5 211 78 (76–79)
1994–1998 2 981 80 (77–82) 3 280 79 (77–81) 116 67 (57–77) 2 369 77 (75–79) 5 924 83 (81–84)
1999–2003 3 122 79 (78–81) 3 525 83 (82–85) 115 75 (68–84) 2 846 81 (79–82) 6 394 83 (82–84)
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Figure 4. Trends in age-standardised (ICSS) excess death rates per 100 person years for cancer of corpus uteri by country and time since 
diagnosis. Nordic cancer survival study 1964–2003.
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(Figure 5), with Denmark and Sweden having the 
lowest and highest ratios, respectively. Finland and 
Norway caught up with the Swedish survival in 
the most recent period while Danish patients still 
experienced a lower survival than patients in Finland, 
Norway and Sweden estimated at 33% compared 
to 41 – 44% in the other countries (Table V). The 

survival in Iceland was at about the same level as in 
Norway and Finland until the mid-1990s whereafter 
it dropped somewhat. 

 Large differences in the absolute level and a 
decrease over time were observed in the number of 
excess deaths by time since diagnosis (Figure 6). The 
excess mortality rates during the fi rst month after 
diagnosis were high, starting in the 1960s at around 
200 per 100 person years, except in Finland and 
Iceland where the rate was below 150, and decreased 
to 80 in the last period 1999 – 2003. In the follow-up 
interval of one to three months, excess rates started 
around 100 and fell to around 70. Denmark had the 
highest level of excess mortality in the fi rst year fol-
lowing diagnosis, but differences decreased over cal-
endar time, with rates in Sweden considerably lower. 
In the last follow-up interval, two to fi ve years after 
diagnosis, the rates were relatively uniform at 10 to 
14 per 100 person years, with few differences between 
countries. 

 Younger age was associated with higher survival 
in each of the Nordic countries, and the main 
increases over time were seen in women below the 
age of 70 years at diagnosis. Five-year survival in the 
age group 0 – 49 in the period 1999 – 2003 ranged 
from 63 (Denmark) to 71% (Finland) (Table VI).   

 Cancer of other female genital organs (vulva, vagina 
and other unspecifi ed organs)  

 Incidence and mortality .  The incidence rates of cancer 
in other female genital organs were at a fairly constant 
level over time, although with some random variation, 
at around two per 100 000, with a slightly decreasing 
trend observed in Finland. The vast majority of cases 
were vulva cancer constituting 71% of the cases in 
1999 – 2003, while cancer of the vagina and other 
unspecifi ed organs constituted 18% and 11%, respec-
tively. Mortality rates were somewhat lower with 
trends declining throughout the observed period to 
less than one per 100 000 circa 2003 (Figure 7).   

 Survival 

 Some increases in survival were observed with 5-year 
other female genital survival increasing from around 
50 to nearly 60% from 1964 to 2003 (Figure 7 and 
Table VII). The survival was slightly lower in Finland 
in the whole period, with Norway and Iceland exhibit-
ing the highest survival in the last period at above 60% 
(although with wide confi dence intervals), with the 
other countries close behind with survival at around 
55 – 57% (Table VII). The excess death rates were 
around 40 in the fi rst month of follow-up, 30 one to 
three months after diagnosis and about six deaths per 
100 person years at two to fi ve years follow-up, with 

  Table IV. Trends in 5-year age-specifi c relative survival in percent 
after cancer of corpus uteri by country. Nordic cancer survival 
study 1964 – 2003.

Women

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

 Denmark 
1964–1968 88 79 65 51 31  ∗ 
1969–1973 86 79 66 53 39  ∗ 
1974–1978 85 86 75 55 44  0
1979–1983 84 87 80 64 46  0
1984–1988 90 84 80 66 43 43
1989–1993 88 88 81 73 55 32
1994–1998 82 87 82 78 69 30
1999–2003 83 87 83 76 69 36
 Finland 
1964–1968 92 78 64 49    6  ∗ 
1969–1973 91 83 65 50 25  ∗ 
1974–1978 90 85 74 56 52 62
1979–1983 92 89 76 63 45 54
1984–1988 93 85 79 63 47 61
1989–1993 88 91 80 71 54 66
1994–1998 89 89 84 76 58 47
1999–2003 91 90 87 80 68 47
 Iceland 
1964–1968 81 67 80  56  56  ∗ 
1969–1973 94 93 63  43  43  ∗ 
1974–1978 71 84 92  50  50  ∗ 
1979–1983 101 98 69  36  36  ∗ 
1984–1988 86 96 70  51  51  ∗ 
1989–1993 87 94 70  43  43  ∗ 
1994–1998 84 88 64  55  55  ∗ 
1999–2003 87 81 77  69  69  ∗ 
 Norway 
1964–1968 82 78 61 49 13  ∗ 
1969–1973 92 81 70 48 47  0
1974–1978 87 85 73 63 55  ∗ 
1979–1983 91 86 77 60 49  0
1984–1988 89 85 77 63 45 55
1989–1993 91 88 79 70 47 25
1994–1998 93 89 83 72 51 37
1999–2003 91 89 85 77 63 70
 Sweden 
1964–1968 93 86 67 51 39 65
1969–1973 94 87 72 57 39  0
1974–1978 93 89 75 64 48 54
1979–1983 92 92 82 63 42 70
1984–1988 94 91 82 68 50 23
1989-1993 91 90 83 71 57 45
1994–1998 90 91 87 77 69 58
1999–2003 90 92 87 78 73 56

   Numbers in  italics  indicate that two or more cells had to be 
combined to get suffi cient number of patients to calculate 
survival   .
  ∗ Too few patients to calculate survival, see reference [11].   
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a slight decline with time and little variation between 
countries (Figure 8). Survival decreased with age at 
diagnosis and increased with time (Table VIII).     

 Discussion 

 To summarise the main incidence trends established 
in this paper, there were large declines in cervical 
cancer in the Nordic countries, slight increases in 
cancer of corpus uteri, small decreases in ovarian 
cancer and little change in cancer of the other female 
genital organs. For all female genital cancers, mortal-
ity has been slightly decreasing while survival has 
tended to increase slightly. The Icelandic fi gures 
should be interpreted cautiously given large random 
variation due to small numbers. 

 The decline in cervical cancer incidence started 
in the mid-1960s in each of the Nordic countries 
with the exception of Norway, where the decrease 
started 10 years later. This is an observation attrib-
uted to differences in organised screening programmes 
for early detection of precancerous lesions [13]. The 

variations in rates and the relative extent of declines 
were shown to match the extent and intensity of pop-
ulation-based screening in the respective countries 
[2], providing substantial support for the effectiveness 
of early detection by organised programmes [14]. The 
temporary rise in incidence occurring in Iceland 
during the 1980s was due to an increase in the pro-
portion of women ever attending the nationwide 
screening program through implementation of a new 
electronic invitation system. This focused fi rst on 
women who had not attended the program within 
the past fi ve years and resulted in rapidly rising three 
year attendance rates followed by the peak in inci-
dence as a consequence [15]. Cytological screening 
for precancerous lesions and following treatment 
have been the major factor in the reduction of cervi-
cal cancer incidence and mortality in the Nordic 
countries, while in contrast, 5-year relative survival 
has remained largely stable at around 60% in each 
of the Nordic populations from the 1960s through 
to the 1980s [10]. Thereafter, a slight increase in 
survival has been observed. 

Table V. Trends in survival for ovarian cancer by 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)

Women
1964–1968 2 505 20 (18–23) 1 397 25 (22–28) 61 18 (13–25) 1 669 31 (28–35) 4 239 28 (26–30)
1969–1973 2 746 19 (17–20) 1 483 27 (24–30) 67 18 (13–25) 1 779 26 (24–29) 4 819 31 (30–33)
1974–1978 2 897 21 (20–23) 1 641 24 (22–27) 79 40 (28–58) 1 880 27 (25–30) 4 835 33 (32–35)
1979–1983 2 838 22 (20–23) 1 801 31 (28–33) 84 29 (20–42) 2 070 30 (28–33) 4 926 36 (34–37)
1984–1988 2 941 27 (25–29) 1 952 31 (29–33) 105 31 (23–43) 2 248 32 (30–35) 4 820 40 (38–41)
1989–1993 2 845 27 (25–29) 2 270 32 (30–34) 95 36 (27–47) 2 267 34 (32–36) 4 620 38 (37–40)
1994–1998 2 911 30 (28–32) 2 409 37 (35–39) 105 29 (21–40) 2 362 37 (35–39) 4 383 42 (40–44)
1999–2003 2 986 33 (31–34) 2 433 44 (42–45) 103 34 (28–42) 2 389 41 (39–42) 4 145 43 (42–45)

Numbers in italics indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.
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Figure 5. Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for ovarian cancer by country. Nordic cancer survival study 1964–2003.
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 A EUROCARE study published in 2007 indi-
cated that the cervical cancer survival fi ve years after 
diagnosis in the Nordic countries was among the 
highest in Europe [16]. Geographical and temporal 
variations in cervical cancer incidence and mortality 
in these populations however are mainly the product 
of two major and competing factors. One relates to 

the timing and extent of implementation of organised 
screening programs [2,14]. The second results from 
the changing pattern of sexual behaviour, with increas-
ing transmission of oncogenic types of HPV and a 
higher prevalence of persistent infection increasing 
the risk of cancer of cervix uteri. The latter phenom-
enon is evident in successive birth cohorts in a num-
ber of European populations born 1930 – 1950 [17]. 
The historical declines in survival observed in certain 
populations may result from a selective prevention of 
slower-growing tumours via screening [18]. 

 Clinical stage and age at diagnosis are clear prog-
nostic factors for cervical cancer, but the relative sur-
vival increases in the Nordic patients among those 
diagnosed at early age are not particularly substantial 
relative to other age groups. Older women might have 
been diagnosed at a later stage since they never have 
been offered screening, and may have had co-morbid-
ities leading to a choice of more conservative treat-
ment options, while younger women, often diagnosed 
at earlier clinical stages, are more likely to receive and 
accept more aggressive treatments with a curative 
intent. It is still unclear as to the role of histological 
subtype in subsequent survival differences, despite 
much research activity [16,19 – 22]; some have reported 
a higher survival for squamous cell carcinoma, while 
others have reported no difference in prognosis. In a 
Finnish study it was shown that the incidence of 
squamous cell carcinoma of cervix uteri declined fol-
lowing the introduction of the screening programme 
while the incidence of adenocarcinoma was rather 
stable over time [23]. A possible interaction with age 
at diagnosis, with higher survival for both cervical 
adenocarcinoma in younger women, and cervical 
squamous cell carcinoma diagnosis among older 
women has also been noted [16]. 

 The main symptom of cancer of the corpus 
uteri is bleeding and the disease is usually diagnosed 
at an early stage leading to a rather good prognosis. 
Icelandic patient survival has previously been 
reported to deviate from the other Nordic countries 
since around 1978 [10], and this result was con-
fi rmed and updated in this study. Swedish patients 
have a survival a few percentage points higher than 
patients in the other Nordic countries over the study 
period, although this was confi ned to the fi rst three 
months after diagnosis, most notably during the fi rst 
month. 

 Varying coding practices in the Nordic countries 
may also contribute to the country-specifi c differ-
ences in survival estimates from cancer of the corpus 
uteri; the category for  “ uterus other ”  (ICD-10 C55 
 &  C58), associated with poorer survival, was seldom 
used in Iceland and has been used variably in the 
other countries, but most frequently in Sweden. On 
including this unspecifi ed category with cancers of 

  Table VI. Trends in 5-year age-specifi c relative survival in percent 
after ovarian cancer by country. Nordic cancer survival study 
1964 – 2003.  

Women

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

 Denmark 
1964–1968 39 22 18 17 13  ∗ 
1969–1973 40 24 17 15  5  0
1974–1978 45 29 21 12 12  0
1979–1983 48 27 23 13  8 32
1984–1988 54 34 27 20 12 12
1989–1993 53 35 29 19 10 27
1994–1998 53 42 30 21 12 31
1999–2003 63 46 32 24 13 19
 Finland 
1964–1968 51 30 24 17 14  ∗ 
1969–1973 46 35 28 24  8  ∗ 
1974–1978 49 33 22 20  8  ∗ 
1979–1983 58 39 29 22 21  0
1984–1988 61 42 30 19 17  0
1989–1993 62 40 31 26 12 14
1994–1998 69 50 41 22 19 27
1999–2003 71 58 48 32 20  9
 Iceland 
1964–1968  63  21  14  10  ∗  ∗ 
1969–1973  63  21  14  10  ∗  ∗ 
1974–1978 62 40 22 42 51  ∗ 
1979–1983 50 34 16 35 16  ∗ 
1984–1988 95 22 26 13 36  ∗ 
1989–1993 82 40 26 34 15  ∗ 
1994–1998 56 30 40 10 25 82
1999–2003 68 38 56 12 6  ∗ 
 Norway 
1964–1968 46 35 27 30 26  ∗ 
1969–1973 46 32 25 23 13  ∗ 
1974–1978 52 31 28 20 15 51
1979–1983 57 37 30 23 16 38
1984–1988 60 38 33 25 19 57
1989–1993 61 43 33 24 20  0
1994–1998 65 47 42 25 14 17
1999–2003 68 52 47 28 18 24
 Sweden 
1964–1968 52 34 28 22 14  0
1969–1973 55 39 29 22 25  0
1974–1978 61 40 34 23 21  0
1979–1983 64 42 36 28 20 14
1984–1988 67 49 40 30 24 11
1989–1993 64 50 36 31 23 19
1994–1998 66 48 43 35 28 16
1999–2003 65 52 45 35 31 29

   Numbers in  italics  indicate that two or more cells had to be 
combined to get suffi cient number of patients to calculate 
survival   .
  ∗ Too few patients to calculate survival, see reference [11].   
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of the improved survival. Of the fi ve Nordic coun-
tries, the lowest use of oestrogens was reported for 
Denmark [25] so the postulated effect on survival 
would have been smallest in Denmark. 

 Since treatment has not changed much during the 
last 30 years [27], factors behind the steadily increasing 
survival, besides earlier diagnosis and better peri-oper-
ative care, could be the increased oestrogen exposure 
(HRT) increasing the frequency of corpus uteri cancer 
diagnoses associated with better prognosis [26]. 

 Ovarian cancer trends are encouraging with over-
all declines in both incidence and mortality as well 
as increasing survival. Nevertheless the prognosis is 
poor with 5-year relative survival around 40%. Due 
to diffuse early symptoms the majority of patients are 
diagnosed at an advanced stage, unless incidentally 
found during diagnostic procedures for other dis-
eases. Tumour stage at diagnosis has been identifi ed 
as an important prognostic factor [28,29]; in one 
report, Danish women with a localised ovarian can-

corpus uteri to explore the impact of that more 
advanced cases incorrectly might have been classifi ed 
as  “ uterus other ” , the relative survival ratios were 
lowered by one to four percentage points, most notably 
in Sweden, thus resulting in no changes in the relative 
ranking of survival between countries, except in Ice-
land, where women who still experienced a poorer 
survival by four to eight percentage points. 

 The use of HRT increased steadily in Iceland from 
the late 1970s [24] and a similar trend is likely to have 
occurred in all the Nordic countries. A Nordic report 
for the years 1995 – 2007 showed an increasing use of 
both unopposed oestrogens and in combination with 
progesterones between 1995 and 2000, and a decline 
thereafter in all countries [25]. The use of unopposed 
oestrogens is associated with a substantially increased 
risk of the diagnosis of endometrial cancer, without 
a corresponding increase in mortality [26]. The 
increasing use of HRTs in the Nordic countries dur-
ing the last three decades may therefore explain part 

  Table VII. Trends in survival for cancer in other female genital organs by 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)

 Women 
1964–1968 433 53 (47–59) 328 43 (36–50)  9  ∗ 306 52 (46–60) 709 47 (43–51)
1969–1973 416 61 (55–67) 341 40 (35–46)  9  ∗ 330 55 (49–62) 742 50 (46–55)
1974–1978 525 57 (53–63) 371 49 (43–55) 11  ∗ 429 50 (45–56) 711 56 (52–61)
1979–1983 622 58 (54–63) 375 55 (49–62) 11  ∗ 439 50 (45–56) 797 56 (52–60)
1984–1988 539 60 (55–65) 400 46 (41–52) 18  63 (46–86) 432 52 (47–58) 866 56 (52–60)
1989–1993 621 58 (54–63) 420 54 (48–60) 10  63 (46–86) 453 54 (49–60) 940 58 (54–62)
1994–1998 665 59 (54–64) 480 54 (49–59) 15  64 (48–85) 546 58 (54–64) 998 58 (54–62)
1999–2003 631 57 (53–60) 550 55 (51–59) 16  64 (48–85) 491 63 (59–67) 1018 57 (54–60)

 Numbers in  italics  indicate that two or more cells had to be combined to get suffi cient number of patients to calculate survival.   
  ∗ Too few patients to calculate survival, see reference [11].   
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Figure 6. Trends in age-standardised (ICSS) excess death rates per 100 person years for ovarian cancer by country and time since diagnosis. 
Nordic cancer survival study 1964–2003.
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cer had a signifi cantly reduced relative excess mortal-
ity risk compared with those who were diagnosed 
with tumours with regional or distant metastases 
[29]. Unfortunately, the currently available screening 
methods do not have adequate sensitivity or specifi c-
ity to justify organised programmes, and thus atten-
tiveness among clinicians to women showing (vague) 
symptoms is important. Diagnosis and treatment of 
ovarian cancer patients in Denmark is yet to be 
restricted to specialised centres which in other coun-
tries has been shown to improve the results [30], and 
may be one factor behind the poorer Danish survival. 
Surgical removal of the ovaries and debulking of 
peritoneal metastases is the primary treatment, often 
combined with postoperative chemotherapy. Operat-
ing methods have improved with time and combined 
with more effective combinations of chemotherapy 
for women with advanced ovarian cancer may have 
contributed to improving survival [31,32]. 

 There are no major differences between the Nor-
dic countries regarding survival among women with 
cancer of the vulva, vagina and other unspecifi ed gen-
ital organs. Vaginal and vulvar cancers are mainly of 
squamous cell type and have certain aetiologic fea-
tures, such as being HPV- and smoke-related, in com-
mon with cervical cancer [8]. The development and 
introduction of HPV vaccine may consequently 
increase the prospect for prevention of both cervical 
as well as vaginal and vulvar cancer. 

 Death certifi cates have not been used as a source 
of cancer notifi cation in Sweden and death certifi cate 
initiated cases tend to have an inferior survival com-
pared to others which consequently could bias the 
results. This could partly explain the higher ovarian 
cancer survival in Sweden relative to elsewhere, espe-
cially since the excess mortality in the fi rst three 
months was considerably lower than in the other 
countries. Studies of completeness of the Swedish 
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Figure 7. Trends in age-standardised (World) incidence and mortality rates per 100 000 and age-standardised (ICSS) 5-year relative 
survival for cancer of other female genital organs by country. Nordic cancer survival study 1964–2003.
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and time since diagnosis. Nordic cancer survival study 1964–2003.
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  Table VIII. Trends in 5-year age-specifi c relative survival in percent 
after cancer in other female genital organs by country. Nordic 
cancer survival study 1964 – 2003.  

Women

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

 Denmark 
1964–1968 74 66 53 49 28  0
1969–1973 73 68 66 49 55  0
1974–1978 84 65 58 52 35 58
1979–1983 82 65 60 55 36 41
1984–1988 72 69 63 57 42 66
1989–1993 72 65 59 57 39  0
1994–1998 80 67 61 51 43 46
1999–2003 84 68 59 44 43 39
 Finland 
1964–1968 60 45 42 41 31  ∗ 
1969–1973 76 58 40 31  9  0
1974–1978 74 54 54 44 22  0
1979–1983 82 53 63 44 44  0
1984–1988 77 44 59 40 15 24
1989–1993 81 60 54 48 36 40
1994–1998 69 65 57 47 35  0
1999–2003 76 65 58 45 42 22
 Iceland 
1964–1968  66  66  66  ∗  ∗  ∗ 
1969–1973  66  66  66  ∗  ∗  ∗ 
1974–1978  69  69  69 ∗   ∗  ∗ 
1979–1983  69  69  69 ∗   ∗  ∗ 
1984–1988  80  80  80  62   0  ∗ 
1989–1993  80  80  80  62   0  ∗ 
1994–1998  86  86  86  43  20 ∗  
1999–2003  86  86  86  43  20  ∗ 
 Norway 
1964–1968 63 54 55 50 40  ∗ 
1969–1973 79 54 66 47 34 46
1974–1978 67 61 49 44 37 46
1979–1983 71 60 59 39 29 86
1984–1988 74 69 46 46 39  0
1989–1993 75 72 58 41 38 26
1994–1998 80 76 57 49 41 28
1999–2003 81 75 60 58 49 17
 Sweden 
1964–1968 72 53 53 38 26 68
1969–1973 76 52 52 48 31 38
1974–1978 73 62 58 51 42 15
1979–1983 76 65 58 47 45  0
1984–1988 82 61 56 51 37 54
1989–1993 70 63 63 53 42 40
1994–1998 81 69 56 51 42 39
1999–2003 73 72 56 50 40 35

   Numbers in  italics  indicate that two or more cells had to be combined 
to get suffi cient number of patients to calculate survival.   
  ∗ Too few patients to calculate survival, see reference [11].   

Cancer Registry though, have demonstrated a high 
completeness for cases of the female genital organs, 
indicating that non-use of death certifi cate informa-
tion has only a minor infl uence on the survival esti-
mates [33,34]. 

 In conclusion, this study points to encouraging 
trends for cancer of cervix uteri as the disease is becom-
ing less common, and for corpus uteri where survival 
continues to improve. Prognosis is still poor for women 

diagnosed with ovarian cancer however, and there 
remain relatively large differences between countries. 
Cancer-specifi c differences between countries in the 
survival of female patients diagnosed with cancers of 
the cervix uteri, corpus uteri and other female genital 
organs are small relative to many other cancer sites. 
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