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Introduction: This study aimed to determine all-cause and cause-specific

mortality and, their time trends among adults with cancer, particularly among

those who survived at least 5 years after cancer diagnosis, in comparison with

mortality in the general population of the same age and sex.

Methods: The data on people with cancer were obtained from Finnish Cancer

Registry and their underlying causes of death was obtained from Statistics

Finland. All-cause and cause-specific standardized mortality ratios (SMR) and

their 95% confidence intervals (CIs) were calculated for 327,585 people with

cancer diagnosed between 1971 and 2000 and followed up until December 2012,

stratified by decade and age of cancer diagnosis, sex, and type of cancer.

Results: In the working age (25–64 years), 50% of men and 74% of women

diagnosed during 1991–2000 were alive 5 years of diagnosis; the corresponding

proportions during 1971–1980 were 29 and 54%. Among the elderly people (65–

74 years), corresponding proportions were 40 and 49%, and 19 and 32% in men

and women, respectively. During the follow-up of 5–12 years, the all-cause SMR

among working age people with cancer diagnosed 1971–2000 was 2.5 (95% CI

2.4–2.5) in men and 3.6 (95% CI 3.5–3.6) in women. A 20% excess mortality

due to cardiovascular diseases was observed among working-age people in both

sexes. Highest all-cause SMRs were observed among working age people with

lung cancer in 1991–2000 (men 5.1, 95% CI 4.5–5.8: women 8.1, 95% CI 6.5–

11). People diagnosed with cancer at an adult age in Finland have higher SMR

in the follow-up category of 5–11.9 years but the absolute excess mortality for

all calendar periods 1971–2000 combined in the older age category (3,448 per

100,000) is higher than in the younger category (2,247 per 100,000).

Discussion: Although the primary cause of death among cancer patients is

cancer itself, increased SMRs of other conditions such as infections could indicate

possible e�ect of cancer treatments as well as presence of shared risk factors

among these diseases.
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Introduction

Globally, 1 in 10 women and 1 in 8men are expected to get cancer during their life course
(1). In Finland, 1 in 3 people are expected to get cancer during their lifetime with more than
30,000 new diagnoses each year in the population of 5.6 million (2). Even though cancer may
be diagnosed at any age, the risk of most cancer types increases sharply with increasing age.
Etiology of cancer is multifactorial and can be related to lifestyles, exposure to environmental
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and occupational hazards, clinical and sub-clinical infections,
socioeconomic status, as well as obstetric history, and genetic
factors (3–14).

Cancers comprise a heterogenic group of diseases causing
a variety of symptoms and having different treatments. The
prognosis depends on the histological type, anatomic location and
the spread of the tumor, treatments and patient-related risk factors.
Globally, the five most common types of cancer are cancers of
the lung, breast, colorectum, prostate, and stomach (3). These
cancers are responsible for more than half of the total of 19 million
new cancer cases in the world annually (3). In most developed
countries the age-adjusted cancer incidence has remained relatively
stable and age-adjusted cancer mortality has decreased during the
last decades whereas in low- and middle-income (LMI) countries
both cancer incidence and mortality are increasing (1). Cancer
profiles are different in LMI and developed countries: lung, liver
and stomach cancers cause a major part of total cancer burden in
LMI countries whereas, prostate, breast and colorectal cancers are
the main cancer forms in developed countries (3).

Due to improvements in early diagnosis and treatment, and
changes in cancer patterns, 5 year survival of cancer patients has
continuously improved in developed countries; approximately two
thirds of cancer patient are alive after 5 years of cancer diagnosis
(15–23). In Finland, the 5 year age-standardized relative survival in
2020 was estimated to be 68% among male and 72% among female
cancer patients, and similar survival estimates have been observed
for other Nordic countries (16). However, less is known about
the all-cause and cause-specific mortality of the cancer patients
and how long-term mortality among cancer patients has changed
over time and to what extent it may differ from mortality in the
general population.

The aim of the present study was to determine all-cause
and cause-specific standardized mortality ratios (SMR) and their
time trends over three decades among the Finnish adults with
cancer diagnosed between 1971 and 2000 at age of 25 to 74
years, with special focus on those who survived 5 years after the
cancer diagnosis.

Materials and methods

The study cohort consists of 327,585 people with cancer
diagnosed between 1971 and 2000 and registered in the national
population-based Finnish Cancer Registry (FCR). Of them 189,521
were diagnosed at age 25 to 64 years, and 138,064 at the age
of 65 to 74 years. The FCR was established in 1952 and since
1961 reporting of all new cancer cases to the Registry has been
mandatory for all health care providers (24). The FCR collects
data from three sources: from hospitals, pathological laboratories
and from the national Causes of Death Register. The FCR has a
continuous quality control, and all clinical reports and mortality
data are systematically checked and, if needed, additional data
are requested.

The mortality follow-up of the cohort was done by using
computerized linkage with the national Causes of Death Register
of Statistics Finland until the end of 2012. The underlying cause of
death as given in death certificate was categorized into 54 categories
based on the different versions of the International Classification

of Diseases (ICD). ICD-8 was used in Finland from 1969 to 1986,
national adaption of ICD-9 from 1987 to 1995 and ICD-10 from
1996 onwards. The linkage was done by using the unique personal
identity code established in 1967 for all people living in Finland.

SMRs were calculated by the decade of cancer diagnosis
(1971–1980, 1981–1990, 1991–2000), period of follow-up after the
diagnosis (<1, 1–4.99, and 5–11.99 years), type of cancer and
the underlying cause of death. The mortality in the follow-up
of 5–11.99 years is referred as long-term mortality later in this
document. The numbers of observed deaths and person-years at
risk were counted, by 5 year age groups, separately for men and
women, and for seven 6 year calendar periods during 1971 to
2012. For people who emigrated during the study period, the
calculation of person-years ended on the date of emigration. The
expected number of deaths (for specific causes and overall) was
calculated by multiplying the number of person-years in each
stratum by the corresponding mortality rate among the Finnish
general population. To calculate the SMR for broader age ranges,
the age-specific observed number of deaths were added up and
divided by the sum of expected numbers of the respective age
categories. The 95% confidence intervals (CI) for the SMR were
based on the assumption that the number of observed deaths
followed a Poisson distribution.

The analyses were done separately for men and women and
stratified by age at diagnosis: working age people (25–64 years) and
elderly people (65–74 years). The maximum follow-up time for the
most recent cancer patients was 12 years and therefore the follow-
up was ended at 12 years. For this study, the causes of death were
analyzed in the following broad main categories: cancer (malignant
neoplasms, ICD-10 codes C00-C97), cardiovascular diseases (I00-
I99), infectious diseases (A00-B99), suicides (X60-X84, Y87.0) and
all-cause mortality. The SMRs were calculated for all cancers
combined, and separately for the five most common cancers in
Finnishmen (prostate, lung, colorectal, urinary bladder and urinary
tract, and non-Hodgkin lymphoma) and women (breast, colorectal,
uterus, lung, and central nervous system).

The study was conducted according to the Helsinki Declaration
on Medical Research and the Finnish law on registry-based studies
without access to individual patient data. The funding sources did
not have any role in the planning of study design, data analysis,
reporting or decision to submit the paper for publication.

Results

A total of 221,946 deaths were observed during the follow-up,
of which 109,360 occurred among people diagnosed at age 25–64
years and 112,586 among people diagnosed at age 65–74 years. The
proportion of people with cancer surviving 5 years after diagnosis
increasedmarkedly over the decades. Out of the working age people
with cancer, 50% of men and 74% of women diagnosed during 1991
to 2000 were alive 5 years after diagnosis compared with 29 and
54% among those diagnosed during 1971 to 1980. Out of the elderly
people with cancer 40% of men and 49% of women diagnosed
during 1991 to 2000 were alive 5 years after diagnosis compared
with 19 and 32%, respectively, among those diagnosed during 1971
to 1980 (Table 1).
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TABLE 1 Numbers and 5 year crude survival (%) (95% CI) of people diagnosed with cancer by the period of cancer diagnosis, sex, and age at diagnosis.

Period
of
cancer
diagnosis

Age at cancer diagnosis

25–64 years 64–75 years

Men Women Men Women

N % N % N % N %

1971–1980 26,639 29.2 (28.6–29.7) 27,490 54.1 (53.6–54.7) 22,067 19.0 (18.5–19.5) 17,303 32.1 (31.4–32.8)

1981–1990 28,267 38.7 (38.1–39.2) 32,779 63.7 (63.1–64.2) 23,706 26.9 (26.3–27.4) 20,430 40.5 (39.8–41.2)

1991–2000 32,133 49.7 (49.2–50.3) 42,213 73.6 (73.2–74.0) 31,200 40.0 (39.4–40.5) 23,358 48.8 (48.2–49.5)

All the statistically significant values are in bold.

All-cause mortality trends by the period of
follow-up

Among the working age men with cancer, the all-cause SMR
during the first 5 years of follow-up did not practically change
during the three decades of cancer diagnoses. The SMR was ∼32
during the first year and 8.8 during the next 4 years of follow-
up (Table 2). Among the working age women with cancer, the
SMR during the first year of follow-up decreased from 48 in the
1970’s to 34 in the 1990’s, and during the second to fifth years
of follow-up from 13 to 11, respectively. During the follow up of
5–11.99 years, the SMR was about 2.5 in men and 3.5 in women
diagnosed with cancer at working age irrespective of decade of the
cancer diagnosis.

Among men diagnosed with cancer in ages of 65–74 years,
the SMRs for the first year and subsequent 4 years of follow-up,
decreased slightly over the decades, being 14 and 4.0 among the
men diagnosed in the 1970’s, and 12 and 2.9 among those diagnosed
in the 1990’s (Table 2). Among women diagnosed with cancer in
the elderly the short-time SMRs did not change much over time.
During the follow-up of 5–11.99 years, the SMR in elderly men
with cancer was ∼1.6 among cancer patients in each decade, while
in the elderly women, the SMR decreased slightly from 1.7 in the
first to 1.4 in the latest decade of cancer diagnosis. In the long-term
follow-up (5–11.9 years), the absolute excess mortality for calendar
period combined 1971–2000 in the older age category (3,448 per
100,000) is higher than in the younger category (2,247 per 100,000)
(Table 2).

Trends in long-term all-cause mortality by
the cancer type

The all-cause SMRs among men with prostate cancer and
among women with breast and central nervous system cancer
patients decreased to some extent over the three decades both
among the working age and elderly cancer people (Table 3). Among
people with lung cancer, in contrary, the SMRs increased over the
three decades in both sexes and both age groups. An increasing
trend in SMR over the three decades was also observed among the
working age people for colorectal and uterus cancer.

Cause-specific long-term mortality trends

After 5 years from cancer diagnosis, increased mortality was
mainly due to cancer deaths among the people diagnosed with
cancer at working age even though the SMR for cancer decreased
from 6.0 to 5.4 among men, and from 8.9 to 6.9 among women
diagnosed in the 1970’s and 1990’s, respectively (Table 4). The SMRs
for cardiovascular diseases were similar (∼1.2) for men and women
with cancer diagnosed at working age in the 1970’s and 1990’s.
Among the working age men with cancer, the SMR for infectious
diseases mortality increased from 1.3 to 2.1 between the 1970’s and
1990’s. The SMR for suicide was 0.67 among women with cancer
diagnosed at working age in the 1970’s and increased to 1.7 among
women diagnosed with cancer in the 1990’s.

Among people diagnosed with cancer in ages of 65–74 years,
excess mortality after 5 years from cancer diagnosis was mainly
due to cancer deaths. The SMR for cancer mortality decreased by
the decade of the cancer diagnosis; in men it was 3.8 in people
diagnosed in the 1970’s and fell to 3.0 among those diagnosed
in the 1990’s. In women with cancer the SMRs were 5.0 and 3.7,
respectively (Table 4). The SMR for cardiovascular diseases was
1.0 to 1.1, respectively, among men and women diagnosed with
cancer in the elderly, and there was no difference by the decade of
cancer diagnosis. Mortality due to infectious diseases, accidents and
violence or suicides among the elderly people with cancer did not
differ markedly from the mortality among the general population
by sex, age and period of cancer diagnosis.

Discussion

Despite of marked improvement in survival of people with
cancer, they still have markedly higher long-term mortality than
the general population of the same age and sex. All-cause SMRs
in people suffering from prostate, breast, or central nervous system
cancer improved from the 1970’s to the 1990’s whereas an opposite
trend is observed among those with lung cancer and to some extent
also among the working age people with colorectal or uterus cancer.
Even after 5 years from the cancer diagnosis, a vast majority of
excess mortality among people with cancer is due to cancer itself.

For some cancers, we know several factors associated with their
risk, but their causal relationship is not clear. Even if the causality
has been established, the known risk factors may explain only a
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TABLE 2 Standardized all-cause mortality ratios (95% CI) of people diagnosed with cancer patients, by age at diagnosis, sex period of cancer diagnosis,

and follow-up period after the diagnosis.

Age and
period at
cancer
diagnosis

Period of follow-up after cancer diagnosis

<1 year 1–4.99 years 5–11.99 years

Men Women Men Women Men Women Absolute
excess

mortality

25–64 years

1971–1980 32.1 (31.5–32.7) 48.1 (46.9–49.2) 8.8 (8.6–9.0) 13.5 (13.1–13.8) 2.38 (2.29–2.47) 3.45 (3.33–3.56) 2,884

1981–1990 32.0 (31.3–32.6) 41.4 (40.3–42.5) 8.3 (8.1–8.5) 12.8 (12.5–13.1) 2.53 (2.44–2.61) 3.63 (3.52–3.74) 2,472

1991–2000 32.0 (31.3–32.6) 33.7 (32.7–34.6) 7.6 (7.4–7.8) 11.0 (10.7–11.3) 2.43 (2.36–2.51) 3.56 (3.46–3.66) 1,811

1971–2000 2,247

65–74 years

1971–1980 14.0 (13.8–14.3) 21.0 (20.5–21.5) 4.0 (3.9–4.1) 4.54 (4.41–4.67) 1.64 (1.58–1.70) 1.70 (1.64–1.76) 4,674

1981–1990 12.7 (12.5–13.0) 19.8 (19.3–20.3) 3.5 (3.4–3.5) 4.17 (4.06–4.28) 1.57 (1.52–1.61) 1.61 (1.55–1.65) 3,678

1991–2000 11.7 (11.5–11.9) 20.3 (19.8–20.8) 2.9 (2.9–3.0) 4.28 (4.16–4.39) 1.57 (1.53–1.60) 1.43 (1.37–1.48) 2,876

1971–2000 3,448

Absolute excess mortality rates per 100,000 person-years given for men and women combined in follow-up category 5–11.9 years. All the statistically significant values are in bold.

TABLE 3 Standardized all-cause mortality ratios (95% CI) of people diagnosed with cancer patients during the follow-up period of 5–11.99 years after

the cancer diagnosis, by sex, age at diagnosis, period of cancer diagnosis, and type of cancer.

Age and period at cancer
diagnosis

Cancer type

Men Prostate Lung Colorectal Urinary tract Non-Hodgkin
lymphoma

25–64 years

1971–1980 2.29 (2.04–2.55) 3.37 (3.08–3.66) 1.82 (1.58–2.07) 1.69 (1.48–1.90) 3.25 (2.66–3.90)

1981–1990 2.63 (2.38–2.88) 3.84 (3.49–4.19) 1.72 (1.52–1.93) 1.90 (1.69–2.11) 3.43 (2.98–3.92)

1991–2000 1.87 (1.75–1.99) 5.13 (4.51–5.79) 2.20 (1.98–2.43) 1.71 (1.50–1.92) 3.24 (2.87–3.63)

65–74 years

1971–1980 1.81 (1.69–1.92) 2.27 (1.99–2.56) 1.44 (1.28–1.61) 1.60 (1.42–1.77) 1.83 (1.36–2.40)

1981–1990 1.77 (1.67–1.86) 2.40 (2.15–2.66) 1.21 (1.09–1.33) 1.52 (1.39–1.66) 1.71 (1.39–2.08)

1991–2000 1.53 (1.48–1.58) 3.24 (2.89–3.60) 1.33 (1.22–1.44) 1.50 (1.38–1.62) 2.13 (1.84–2.44)

Women Breast Colorectal Uterus Lung Central nervous
system

25–64 years

1971–1980 4.61 (4.38–4.84) 2.10 (1.78–2.44) 1.22 (1.04–1.28) 6.42 (4.91–8.25) 4.52 (3.85–5.25)

1981–1990 4.40 (4.21–4.60) 2.43 (2.09–2.80) 1.62 (1.41–1.85) 5.05 (3.89–6.44) 3.23 (2.77–3.71)

1991–2000 3.78 (3.63–3.93) 2.72 (2.36–3.10) 1.81 (1.59–2.04) 8.12 (6.47–10.07) 3.06 (2.65–3.50)

65–74 years

1971–1980 2.03 (1.91–2.15) 1.21 (1.06–1.35) 1.17 (1.02–1.32) 2.67 (1.85–3.73) 1.75 (1.31–2.30)

1981–1990 1.73 (1.64–1.82) 1.35 (1.21–1.48) 1.18 (1.05–1.31) 2.23 (1.67–2.90) 1.35 (1.09–1.60)

1991–2000 1.66 (1.57–1.74) 1.27 (1.14–1.40) 1.26 (1.12–1.40) 4.05 (3.24–4.99) 1.40 (1.15–1.66)

All the statistically significant values are in bold.
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TABLE 4 Standardized cause specific mortality ratios (95% CI) of all cancer patients during the follow-up period of 5–11.99 years after the cancer

diagnosis, by sex, age, and period of cancer diagnosis.

Age and period at cancer
diagnosis

Cause of death

Cancer All non-cancer
deaths

Cardiovascular
diseases

Infections Suicide

Men

25–64 years

1971–1980 6.03 (5.74–6.31) 1.19 (1.11–1.26) 1.16 (1.07–1.24) 1.28 (0.64–2.28) 1.19 (0.80–1.70)

1981–1990 6.04 (5.78–6.29) 1.26 (1.19–1.33) 1.19 (1.11–1.27) 1.27 (0.64–2.27) 1.36 (0.99–1.82)

1991–2000 5.38 (5.16–5.59) 1.25 (1.18–1.31) 1.16 (1.08–1.24) 2.09 (1.31–3.16) 1.15 (0.83–1.53)

Total (1971–2000) 5.76 (5.62–5.90) 1.23 (1.19–1.27) 1.17 (1.12–1.21) 1.58 (1.15–2.12) 1.23 (1.02–1.46)

65–74 years

1971–1980 3.77 (3.57–3.97) 1.07 (1.02–1.13) 1.10 (1.03–1.16) 0.88 (0.44–1.56) 0.94 (0.47–1.68)

1981–1990 3.38 (3.23–3.54) 1.06 (1.01–1.11) 1.04 (0.98–1.09) 0.58 (0.27–1.10) 1.27 (0.80–1.92)

1991–2000 3.01 (2.90–3.11) 1.09 (1.05–1.12) 1.10 (1.05–1.14) 1.20 (0.83–1.68) 1.23 (0.84–1.74)

Total (1971–2000) 3.26 (3.18–3.34) 1.07 (1.05–1.10) 1.08 (1.05–1.11) 0.96 (0.72–1.25) 1.18 (0.91–1.50)

Women

25–64 years

1971–1980 8.90 (8.55–9.25) 1.17 (1.09–1.25) 1.11 (1.02–1.21) 1.24 (0.62–2.21) 0.67 (0.32–1.22)

1981–1990 8.01 (7.72–8.29) 1.29 (1.21–1.38) 1.20 (1.10–1.30) 1.85 (1.10–2.93) 1.25 (0.81–1.82)

1991–2000 6.87 (6.64–7.09) 1.26 (1.18–1.34) 1.15 (1.04–1.26) 1.16 (0.60–2.01) 1.73 (1.26–2.30)

Total (1971–2000) 7.72 (7.56–7.88) 1.24 (1.19–1.29) 1.15 (1.09–1.21) 1.41 (1.02–1.91) 1.31 (1.04–1.62)

65–74 years

1971–1980 4.98 (4.72–5.25) 1.05 (1.00–1.11) 1.05 (0.98–1.11) 1.51 (0.92–2.32) 0.00 (0.00–1.14)

1981–1990 4.15 (3.95–4.35) 1.06 (1.01–1.11) 1.05 (0.99–1.10) 0.91 (0.52–1.47) 0.80 (0.22–2.05)

1991–2000 3.68 (3.51–3.84) 1.08 (1.03–1.13) 1.03 (0.97–1.08) 1.46 (1.00–2.06) 1.04 (0.38–2.25)

Total (1971–2000) 4.13 (4.01–4.24) 1.06 (1.03–1.09) 1.04 (1.00–1.07) 1.29 (1.00–1.63) 0.71 (0.34–1.31)

All the statistically significant values are in bold.

small fraction of the development of cancer, or such risk factors
are not modifiable. In these cancers, early diagnosis and screening,
and efficient early treatment are the only tools to reduce disability
and mortality due to the disease at the moment; cervical and breast
cancers are two common examples where the gain of screening is
very strong for these type of cancers (1, 10, 25, 26).

In our study, increased all-cause SMRs were observed among
lung cancer patients in both sexes and all age groups. Although
the overall prevalence of smoking has declined over time in
Finland, the decline started much later and was slower among
people in lower socio-economic groups as compared to higher
socio-economic groups which caused higher overall all-cause
SMR among lung cancer patients who more and more represent
lowest socioeconomic groups (27, 28). The excess overall mortality
also markedly increased in female lung cancer patients in the
most recent period in our study. The recent increase in all-
cause SMR among female lung cancer patients could also be
associated with the increase of smoking in the lower socio-
economic groups: the fraction of female lung cancer patients
representing low socioeconomic groups with highest all-cause

mortality has increased from the 1970’s to the 1990’s (27–
30).

The number of new prostate cancer diagnoses has increased
sharply in developed countries during the last 20 years due to the
introduction of sensitive laboratory test, prostate specific antigen
(PSA), and aging of the population (1, 31, 32). It is still debated,
however, whether the real age-adjusted incidence of prostate
cancer has changed and whether the PSA screening in the general
population should be implemented (33). The SMR for all-cause
mortality among men with prostate cancer in our study slightly
decreased in the recent periods compared with the earlier periods.
Along with strongly increased PSA testing since the 1990’s the
prostate cancer has changed to a disease with very high survival
and prostate cancer patients have a more similar mortality pattern
as the general male population (16).We also observed that all-cause
SMR among womenwith breast cancer decreased toward the recent
periods. The increased survival among women with breast cancer
may be due to earlier diagnoses in mammographic screening and
adjuvant treatments (31, 34). This may, however, be due to “lead-
time bias;” i.e., survival time appears longer because diagnosis is
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done earlier (for instance, by screening), irrespective of whether
the person actually lived longer. The organized mammographic
screening in Finland started in late 1980’s and it increased the
number of localized breast cancers. This may have caused a similar
effect in the SMR pattern of breast cancer patients as described for
prostate cancer after increased PSA testing. Overall, we observed
that the all-cause SMR of people with specific cancers changed over
time period, but the overall SMR for all cancer sites combined have
remained more or less unchanged.

It has been estimated that about one third of cases of 12 selected
cancers combined are preventable by healthy diet, active lifestyle
and maintaining normal weight (35). For instance, exposure
to tobacco smoke causes 80–90% of lung cancer, and cervical
cancer is rare without HPV infection (36–38). However, our
findings suggest that in addition to the preventing the incidence
of cancer, the changes in lifestyle such as reduced smoking and
alcohol consumption, healthier diet, increased physical activity,
and avoiding obesity could eliminate the excess death from other
cancer and non-cancer causes among people with cancer (1, 39–
41). Among people with cancer excess SMRs were seen for causes
other than cancer such as cardiovascular disease and infections. The
SMR due to infections increased in the recent periods compared
with the previous periods in our study. Although the incidence of
cancers caused by infectious agents such as HPV and Helicobacter
pylori has decreased in recent period as compared to earlier periods
in Finland, the increase in infection-related mortality could be
a result of suppressed immune system due to cancer and its
treatments. Earlier studies also suggested that the increased risk of
infections among the cancer patients could be because of cancer
itself as well the treatments that reduce immune factors (42, 43).
Increased mortality due to cardiovascular disease and infections
among cancer patients may also be due to shared risk factors
between these diseases (44, 45). Reproductive history and lifestyle
factors such as diet, smoking and physical inactivity are associated
with several diseases including cardiovascular diseases and several
cancer types. It was, however, noticeable in this study that the
excess risk of cardiovascular mortality was modest in all groups
and no excess was observed among postmenopausal women. One
possible explanation for this might be that for women, lifestyle
factors such as postmenopausal hormonal replacement therapy
which increases the risk of a most common cancer, i.e., breast
cancer might have been protective against the risk of cardiovascular
diseases as indicated in previous studies (44, 46). Lifestyle factors
such as consumption of heavy alcohol are important risk factors for
viral infection such as hepatitis and alcohol consumptions is also
important risk factors for cancers of colorectal, breast, liver and
stomach. As a consequence, mortality patterns among people with
cancer may provide indirect information on potential risk factors
associated with causation of the cancer (46).

In clinical praxis, cancer is often considered as cured if the
person does not have any signs of active disease after 5 years of
diagnosis and start of the treatment, and clinical controls may
be stopped (47). Even though the risk of cancer of remission is
increased also after 5 years, our findings should not be directly
interpreted as an indication for the need of longer clinical follow-
up. The length of follow-up needs to be decided based on the
type of cancer and individual factors such as age and occurrence

of other diseases. A longer clinical follow-up may be justified if it
can improve the prognosis, preferably measured as longer healthy
survival time.

Based on international comparisons, treatment and survival
of people with cancer in Finland is one of the best in the
world (15–17). Therefore, our results most probably show one
of the best scenarios on mortality among people with cancer.
In countries where access to cancer treatment is limited, the
LMI countries in particular, prevention of cancer is even
more important.

The main strengths of our study are a large and comprehensive
cancer registry database including practically all cases of cancer
diagnosed in Finland over three decades, comprehensive
mortality follow-up data over 42 years, and population-
based cause-of-death data which made it possible to calculate
accurate SMRs compared with the general population. The
present article mainly reports findings related to all cancers
combined. The results for specific cancer types are only
presented briefly. Since cancers form a heterogenic group of
diseases, a more detailed analysis for specific cancer types–also
including their treatment in the analysis–needs to be done in
the future.

Conclusions

Our study concludes that the long-term mortality among
people with cancer is markedly higher compared to general
population in Finland and has not changed in the last decades
despite the improved survival of people with cancer. A clear
increase in all-cause SMRwas observed for lung cancer among both
sexes in recent periods, and slight reduction was observed for breast
and prostate cancer. While majority of cancer patients continue to
die primarily from cancer itself, our results showed an increased
SMR of infections whichmight indicate the possible effect of cancer
treatments as well as shared risk factors between these diseases.
In addition, increased suicide among young cancer patients,
particularly among young women in recent decade indicate that
these people might benefit from better counseling and support
strategies after diagnosis.
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