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A B S T R A C T

We investigated the effects of socioeconomic, demographic and health-related indicators on

the incidence of and survival from prostate and testicular cancer diagnosed 1994–2003 with

follow-up through 2006 in Denmark using information from nationwide registers. The anal-

yses were based on data on 8279 men with prostate cancer and 1770 with testicular cancer in

a cohort of 3.22 million persons born between 1925 and 1973 and aged P30 years. We found

that men with higher education and the highest disposable income had the highest inci-

dence of prostate cancer. The 1-year and 5-year relative survival after prostate cancer were

best amongst men of the highest socioeconomic position. We found no substantial social

gradients in the incidence of or survival from testicular cancer.

� 2008 Elsevier Ltd. All rights reserved.
1. Introduction

Cancers of the prostate and of the testis are the two main

types of genital cancer in men. The aetiology, clinical mani-

festations and therapeutic approaches for the two diseases

are very different. Prostate cancer is most prevalent in older

men and often remains clinically asymptomatic, whereas tes-

ticular cancer is most prevalent amongst younger men and is

biologically and clinically aggressive in most cases.1 The inci-

dence of both cancer types has increased during the period of

cancer registration in Denmark.2

Prostate cancer is the commonest non-cutaneous cancer

and the second commonest cause of cancer-related death
er Ltd. All rights reserved

x: +45 35257731.
rså).
amongst men in Western populations.3 The aetiology of pros-

tate cancer is largely unknown, the only established risk fac-

tors being increasing age, race and family history; however,

the incidence patterns in various countries and races indicate

that the pathogenesis involves an interplay between environ-

mental and genetic factors.4,5 In the United States, the inci-

dence of prostate cancer has increased markedly during the

past few decades because of screening for prostate-specific

antigen (PSA), from an age-standardised (United States popu-

lation in 2000) incidence rate of around 100 per 100,000 per-

son-years in the late 1980s to 165 per 100,000 in 1999–2003.6

In Denmark, where PSA screening has been limited until

recently on the basis of recommendations from the Danish
.
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Fig. 1 – Age-specific incidence rates per 100,000 person-

years for prostate cancer by education amongst persons

born in 1925–1973, Denmark, diagnosed in 1994–2003.

Supplementary table shows the crude incidence rate and
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Urological Society,7 the incidence of prostate cancer increased

only modestly in the same period, to an age-standardised

(European standard) incidence rate of 78 per 100,000 in

2003.2,8 Studies of socioeconomic position and prostate

cancer incidence have provided some evidence of higher inci-

dence amongst men of higher socioeconomic position,9–12

whereas the opposite was reported for the prognosis of pros-

tate cancer, with the poorest survival amongst men of low

socioeconomic position.13–17

Testicular cancer is the most frequent cancer amongst

young men, and its incidence in Denmark is amongst the

highest in the world.2,18 In 2003, the age-standardised (Euro-

pean standard) incidence rate was 10 per 100,000.2 The risk

factors for testicular cancer have not been well established.

It is generally considered that malignant transformation is

initiated early in life, perhaps in the embryonic stage.19–21

Hypotheses suggesting the importance of environmental fac-

tors have also been explored and are supported by the finding

of large differences in incidence amongst countries and in mi-

grants.21 Studies of socioeconomic position as a risk factor for

testicular cancer have yielded diverging results,11,20,22

although most point to a higher incidence in higher social

classes.22 More consistent findings have been obtained in

studies of the influence of socioeconomic position on survival

after testicular cancer, including two recent studies in

Sweden and the United Kingdom, both of which found poorer

survival amongst men of low socioeconomic position.16,23

Our aim was to explore associations between various indi-

cators of social inequality and the incidence of and survival

from prostate and testicular cancer amongst Danish men,

as part of a comprehensive, rigorous analysis of the role of

socioeconomic position in cancer incidence and survival.

2. Materials and methods

the incidence rate standardised by age (5-year age groups)

and period (two 5-year periods) with the total study popu-

lation as the standard and the incidence rate difference with

basic school as the reference.
The materials and methods are described elsewhere.24 Briefly,

the study population comprised all 3.22 million Danish resi-

dents born between 1925 and 1973 without a previous diag-

nosis of cancer and who entered the cohort at age 30 (see

Fig. 1 in [24]). Information on socioeconomic, demographic

and health-related indicators was obtained from various Dan-

ish registers based on administrative data.24 Crude, age-spe-

cific and age-standardised incidence rates are presented for

prostate (ICD-10:C61) and testicular cancer (ICD-10:C62) diag-

nosed in the cohort in 1994–2003. The incidence rates were

standardised by age (in 5-year age groups) and period (in

two 5-year periods), with the total study population as the

standard.25 Further, we used log-linear Poisson regression to

model incidence rate ratios (IRRs), first adjusted for period

(in 5-year periods) and age (as two continuous variables: age

and age2 in years) and second by adding education and dis-

posable income to the models. For each level of each indica-

tor, we conducted relative survival analyses, adjusting for

population mortality amongst the incident cancer cases in

1994–2003 with follow-up through 2006.24 Population mortal-

ity rates were stratified by age, period and the respective indi-

cators. Except for the analyses of ethnicity, all analyses

included only residents born in Denmark to at least one Dan-

ish-born parent with Danish citizenship.24
3. Results
We included 8279 men with prostate cancer and 1770 men

with testicular cancer diagnosed during the period 1994–

2003, constituting 46% and 63% of the total numbers of pros-

tate and testicular cancer cases, respectively, in Denmark in

the same period.24 The age- and period-standardised inci-

dence rate of prostate cancer amongst Danish men within

the study population was 63 per 100,000, and that of testicular

cancer was 14 per 100,000.

3.1. Incidence of prostate cancer

Men with higher or vocational education had higher age-stan-

dardised incidence rates of prostate cancer than men with ba-

sic school education, with an incidence rate difference of 19

per 100,000 between men with higher education and those

with basic school education (Fig. 1).



Table 1 – Incidence rate ratios (IRRs) with 95% confidence intervals (95% CIs) for prostate cancer in Danish men born in
1925–1973 and aged �30 years, by socioeconomic, demographic and health-related variables, Denmark, 1994–2003

Obs IRRa (95% CI) Adjusted IRRb (95% CI)

Level of education

Basic or high school 3446 1.00 1.00

Vocational education 2929 1.07 (1.02–1.12) 1.05 (1.00–1.10)

Higher education 1539 1.33 (1.25–1.41) 1.24 (1.16–1.32)

Unknown 108 1.03 (0.85–1.24) 1.01 (0.83–1.22)

Disposable incomec

Lowest (1st quartile) 2906 0.89 (0.85–0.94) 0.92 (0.87–0.97)

Middle (2nd–3rd quartile) 3249 1.00 1.00

Highest (4th quartile) 1867 1.17 (1.11–1.24) 1.11 (1.05–1.18)

Affiliation to work marketd

Working 3568 1.00 1.00

Unemployed or other 771 0.97 (0.89–1.05) 0.99 (0.92–1.07)

Early retirement pensioner 473 0.81 (0.74–0.89) 0.87 (0.79–0.96)

Social classe

Creative core 499 1.38 (1.25–1.52) 1.13 (1.01–1.26)

Creative professional 1371 1.23 (1.15–1.31) 1.09 (1.02–1.18)

Bohemian 44 1.28 (0.95–1.72) 1.12 (0.83–1.52)

Service 1891 1.15 (1.08–1.21) 1.10 (1.04–1.17)

Manual 2928 1.00 1.00

Agricultural 520 1.05 (0.96–1.15) 1.06 (0.96–1.16)

Unknown 769 1.03 (0.95–1.12) 1.02 (0.94–1.10)

Housing tenure

Owner-occupied 5687 1.00 1.00

Rental 2254 0.95 (0.90–1.00) 0.98 (0.93–1.03)

Unknown 81 0.97 (0.78–1.21) 1.01 (0.81–1.26)

Size of dwelling (m2)

0–49 175 0.83 (0.72–0.97) 0.88 (0.76–1.03)

50–99 2605 0.94 (0.90–0.99) 0.97 (0.92–1.03)

100–149 3170 1.00 1.00

P150 2072 1.08 (1.02–1.14) 1.03 (0.98–1.09)

Cohabiting status

Married 6157 1.00 1.00

Cohabiting 386 0.97 (0.87–1.07) 0.98 (0.89–1.09)

Single 409 0.74 (0.67–0.82) 0.79 (0.71–0.87)

Widower 481 0.99 (0.91–1.09) 1.02 (0.93–1.12)

Divorced 589 0.93 (0.85–1.01) 0.97 (0.89–1.05)

Type of district

Capital area 2577 1.00 1.00

Provincial city 4076 0.90 (0.85–0.94) 0.93 (0.88–0.98)

Rural area 935 0.84 (0.78–0.90) 0.88 (0.82–0.95)

Peripheral rural areaf 434 0.81 (0.73–0.90) 0.86 (0.78–0.96)

Ethnicityg

Danish 8022 1.00 1.00

Immigrant or descendant

from western country

177 1.32 (1.14–1.54) 1.28 (1.10–1.49)

Immigrant or descendant

from non-western country

80 0.55 (0.44–0.69) 0.59 (0.47–0.74)

Charlson comorbidity indexh

None 5959 1.00 1.00

1 1369 1.07 (1.01–1.13) 1.09 (1.02–1.15)

P2 694 1.00 (0.93–1.08) 1.03 (0.95–1.11)

Depression

No 7877 1.00 1.00

Yes 145 0.92 (0.78–1.09) 0.93 (0.79–1.10)
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Table 1 – continued

Obs IRRa (95% CI) Adjusted IRRb (95% CI)

Schizophrenia or other psychosis

No 7988 1.00 1.00

Yes 34 0.56 (0.40–0.79) 0.59 (0.42–0.82)

a Adjusted for calendar period (in 5-year intervals) and age modelled as age and age2 in years.

b Adjusted for calendar period and age (as above) and additionally for level of education and disposable income.

c Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

d For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

e Based on theory of creative class26: the creative core (e.g. researchers, designers and architects), creative professionals (e.g. managers,

business and finance, lawyers and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers and caterers), the

manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

f More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

g Included as a separate indicator, but ethnic groups were excluded from the study population in all other analyses presented in Table 1, e.g.

education and income.

h The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in

Table 1 in24 between 1978 and 2 years before the diagnosis of cancer. Grouped according to the accumulated sum of scores.
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Analyses on various socioeconomic and demographic

characteristics revealed higher incidence rates of prostate

cancer amongst men with higher education than those with

basic schooling (adjusted IRR, 1.24; 95% confidence interval

(CI), 1.16–1.32) and amongst men with the highest disposable

income as compared with those with middle income (IRR,

1.11; 95% CI, 1.05–1.18) (Table 1). Men with the lowest dispos-

able income had a slightly lower incidence of prostate cancer

than men with middle income (IRR, 0.92; 95% CI, 0.87–0.97).

Analyses according to social class26 revealed higher IRRs for

the creative core, professionals, ‘bohemians’ and men with

service jobs than for manual workers. Lower incidences of

prostate cancer were found amongst early retirement pen-

sioners than men affiliated to the work market, single men

compared to married men and men living in rural or periph-

eral rural areas compared to men living in capital areas. Men

suffering from schizophrenia or psychosis had a lower inci-

dence of prostate cancer than men without these conditions,

although the finding was based on small numbers. Finally,

male immigrants or descendants from Western countries

had a higher incidence of prostate cancer, and those from

non-Western countries had a lower incidence than men of

Danish ethnicity.

3.2. Relative survival from prostate cancer

The overall 1-year relative survival from prostate cancer was

90%, and the 5-year relative survival was 52%. Fig. 2 shows

the age-standardised relative survival according to education,

revealing small but clear differences according to the level of

education, with approximately 12% better survival after

5 years amongst men with higher education than those with

basic schooling. Consistent with these findings, the excess

death rate was highest amongst men with basic schooling

and lowest amongst men with higher education (Fig. 2).

Both 1-year and 5-year survival after prostate cancer

tended to increase with higher socioeconomic position as
measured by educational level, disposable income or size of

dwelling (Table 2). Better relative survival was also related to

being married, living in a capital area and being an immigrant

or descendant from a non-Western country.

3.3. Incidence of testicular cancer

No incidence rate differences by educational level were ob-

served for testicular cancer (Fig. 3). Analyses according to

socioeconomic and demographic characteristics showed

lower incidences of testicular cancer amongst unemployed

than employed men (Table 3), men living in small dwellings

compared to men living in larger dwellings and male immi-

grants and descendants from both western and non-western

countries compared to men of Danish ethnicity. Otherwise,

there were no apparent differences in the risk estimates for

testicular cancer by socioeconomic or demographic

characteristics.

3.4. Relative survival from testicular cancer

Overall survival from testicular cancer was high during the

study period. For patients in whom this cancer was diagnosed

during 1994–2003, the 1-year relative survival was 98% and

the 5-year survival was 95%. Fig. 4 presents the age-standar-

dised relative survival of testicular cancer patients according

to the level of education. The survival curves were flat but

indicated slightly better survival of men with higher educa-

tion. We found no clear association, however, between educa-

tional level and excess mortality rate during the 5-year

follow-up period (Fig. 4). Notwithstanding the absence of dif-

ferences in survival from testicular cancer by the level of edu-

cation and most other socioeconomic characteristics, a few

indicators were associated with long-term survival (Table 4).

Five-year survival was slightly poorer amongst unemployed

men and early retirement pensioners than amongst em-

ployed men, single men compared to married or cohabiting



Fig. 2 – Age-standardised relative survival and excess

mortality rates per 100 person-years by level of education in

patients born in 1925–1973, with prostate cancer diagnosed

in Denmark in 1994–2003 and followed through 2006.

Relative survival is the ratio of the observed survival of the

cancer patients and the survival that would have been

expected if the patients had had the same age-, period- and

education-specific mortality as the total study population.

Excess mortality is excess to the same population mortality

and estimated in intervals since diagnosis. Estimates were

standardised for age on the basis of the age distribution of

all patients with prostate cancer in the study cohort.
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men, and amongst men living in small dwellings compared to

men living in larger dwellings.
4. Discussion

In agreement with previous reports, we found a higher inci-

dence of prostate cancer amongst men of high socioeconomic

position. Even after adjustment for education and disposable

income, there were substantial social gradients in the inci-

dence of prostate cancer for a number of indicators. Higher

socioeconomic position was associated with up to a 25% in-

crease in the incidence of prostate cancer, as reported previ-

ously.9,12 Survival after prostate cancer during the study

period was poorer in Denmark than in other Western coun-

tries.27 In the EUROCARE-4 study of prostate cancer diagnosed

in 1995–1999, Denmark, had the lowest 5-year survival (47%)

of all 22 contributing countries, the European average being

73.9%.27 These results reflect differences in diagnostic inten-

sity, primarily PSA screening, in Europe. A recent study of

trends in prostate cancer incidence and mortality in five Nor-

dic countries during 1980–2004, based on national registries,

showed that the incidence rates in Denmark were half those

in the other Nordic countries in the most recent period, con-

sistent with a lower intensity of PSA testing in Denmark,

whereas the mortality rates were similar in the five

countries.28

We found high 5-year relative survival after testicular

cancer (95%), similar to the average survival of patients in

the EUROCARE-4 study (93.8%).27 With the huge advances

in treatment and prognosis achieved during the 1970s and

1980s, testicular cancer is a model of a curable cancer.18,29

We found no substantial social gradients in the incidence

of or survival from testicular cancer; however, as reported

in the few studies available,23 there was a small gradient

in long-term survival by employment status and size of

dwelling. A British study of the influence of socioeconomic

position on survival from testicular cancer, with a measure

of ‘deprivation gap’ based on indicators such as unemploy-

ment and car access, found a deprivation gap for 5-year

survival of 6.2% in favour of men of the highest socioeco-

nomic position whose cancers were diagnosed in 1986–

1990.23

The social gradient in prostate cancer incidence is prob-

ably related to differences in diagnostic activity, including

PSA screening, although differences in potential risk factors

such as dietary and lifestyle factors may also be involved.9,10

As Danish urologists do not recommend PSA screening for

prostate cancer and no formal screening programme has

been implemented,7,8 it is up to patients and their physi-

cians to initiate the appropriate tests. Men with longer edu-

cation might be better informed and, consequently, may be

more aware of symptoms as well as the possibility of

asymptomatic (latent) prostate cancer and ask for a PSA

test. Furthermore, men with high disposable income might

have an extended social network and psychosocial re-

sources, which are likely to affect diagnostic intensity. These

potential relations amongst symptoms, disease awareness

and diagnostic measures, including PSA screening, might

explain our observation of a low incidence of prostate can-

cer amongst patients with schizophrenia or other

psychoses.

The incidences of both prostate and testicular cancer were

lower amongst immigrants or descendants from non-Western



Table 2 – 1-year and 5-year relative survivala (%) with 95% confidence interval (95% CI) by socioeconomic, demographic and
health variables in patients aged �30 years born in 1925–1973 with prostate cancer diagnosed in Denmark between 1994
and 2003 and followed through 2006

Number 1-year survival 5-year survival

% 95% CI % 95% CI

Level of education

Basic or high school 3431 88 87–89 47 45–49

Vocational education 2918 91 90–92 54 52–56

Higher education 1537 92 90–93 59 56–62

Unknown 109 88 82–95 49 38–63

Disposable incomeb

Lowest (1st quartile) 2889 88 87–90 47 45–49

Middle (2nd–3rd quartile) 3242 90 89–91 53 51–55

Highest (4th quartile) 1864 93 91–94 56 53–59

Affiliation to work marketc

Working 3562 91 90–92 50 49–52

Unemployed or other 767 87 84–91 47 42–52

Early retirement pensioner 468 91 87–94 44 38–51

Social classd

Creative core 498 92 90–95 59 54–64

Creative professional 1368 92 90–93 57 54–60

Bohemian 42 95 87–103 49 34–71

Service 1889 91 90–93 53 51–56

Manual 2915 88 87–89 48 46–50

Agricultural 518 92 89–94 47 43–52

Unknown 765 88 86–91 50 46–55

Housing tenure

Owner-occupied 5668 91 90–92 52 51–54

Rental 2246 87 86–89 51 48–53

Unknown 81 96 90–102 49 37–64

Size of dwelling (m2)

0–49 174 80 74–88 38 30–49

50–99 2590 88 86–89 49 47–52

100–149 3164 91 90–92 52 50–54

P150 2067 92 90–93 55 52–57

Cohabiting status

Married 6141 91 90–92 53 52–55

Cohabiting 384 86 82–90 47 42–54

Single 405 84 80–88 43 37–49

Widower 479 88 84–91 45 39–52

Divorced 586 87 84–90 48 43–53

Type of district

Capital area 2567 91 90–93 57 55–60

Provincial city 4062 90 89–91 50 48–52

Rural area 932 89 86–91 48 45–52

Peripheral rural areae 434 88 84–91 43 38–48

Ethnicityf

Danish 7995 90 89–91 52 50–53

Immigrant or descendant from western country 176 89 84–94 52 44–61

Immigrant or descendant from non-western country 78 93 88–100 64 52–79

Charlson comorbidity indexg

None 5945 90 90–91 52 51–54

1 1358 89 87–91 50 46–53

P2 692 89 86–92 51 46–56

Depression

No 7853 90 89–91 52 50–53

Yes 142 88 82–95 54 44–65

(continued on next page)
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Table 2 – continued

Number 1-year survival 5-year survival

% 95% CI % 95% CI

Schizophrenia or other psychosis

No 7963 90 89–91 52 51–53

Yes 32 80 66–97 40 24–67

a Ratio of observed survival of cancer patients and survival that would have been expected if the patients had had the same age-, period-,

socioeconomic, demographic or health-related indicator-specific mortality as the total study population; for ‘social class’ and ‘ethnicity’,

expected survival is adjusted only for age, not period, because of low power.

b Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

c For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

d Based on theory of creative class26: the creative core (e.g. researchers, designers and architects), creative professionals (e.g. managers,

business and finance, lawyers and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers and caterers), the

manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

e More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

f Excluded from the study population in all other analyses presented in Table 2.

g The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in

Table 1 in24 between 1978 and 2 years before the diagnosis of cancer. Grouped according to the accumulated sum of scores.

Fig. 3 – Age-specific incidence rates per 100,000 person-

years for testicular cancer by education amongst persons

born in 1925–1973, Denmark, diagnosed in 1994–2003.

Supplementary table shows the crude incidence rate and

the incidence rate standardised by age (5-year age groups)

and period (two 5-year periods) with the total study popu-

lation as the standard and the incidence rate difference with

basic school as the reference.
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countries than amongst men of Danish ethnicity. Despite the

small number of cases and the potential absence of relevant

medical histories for these men, the incidence pattern might

be related to genetic and environmental factors, as suggested

in previous studies of prostate4,5 and testicular cancer.21

The social gradients in survival from prostate and testicu-

lar cancer might be due to differences in stage of disease at

diagnosis, treatment modalities, treatment compliance or

other prognostic factors potentially associated with socioeco-

nomic position.30,31 It would have been useful to evaluate the

stage of disease at diagnosis according to socioeconomic indi-

cators; however, information on staging was not available.

Early detection is particularly important for prostate cancer,

as treatment with curative intent can be offered only if the

disease is localised at the time of diagnosis. For testicular can-

cer, curative treatment can be achieved even for disseminated

disease.32 It is possible that men of higher socioeconomic po-

sition insist more on receiving the best treatment and have

more resources to comply with treatment. In Denmark, pa-

tients with testicular cancer have been treated uniformly

according to stage and prognostic group since the mid-

1980s,18 so that a potential social gradient in survival would

more likely be related to stage of disease at diagnosis or com-

pliance. For prostate cancer, the therapeutic approach chan-

ged during the study period. Deferred hormonal therapy

(‘watchful waiting’), regardless of age and stage, was routine

treatment in Denmark until the late 1990s,33,34 and, although

treatment with curative intent is now offered, it is not yet

known whether this has had a major effect on prognosis.28

Studies are needed to explore potential social inequalities in

treatment and compliance amongst patients with testicular

and prostate cancer and how they affect the prognosis of

the two diseases.

In conclusion, we found substantial differences in the inci-

dence of prostate cancer by socioeconomic position. We also

found social inequalities in survival from prostate cancer

and, to a lesser degree, also from testicular cancer. As the

prognosis of cancer in male genital organs will probably



Table 3 – Incidence rate ratios (IRRs) with 95% confidence intervals (95% CIs) for testicular cancer in Danish men born 1925–
1973 and aged �30 years, by socioeconomic, demographic and health-related variables, Denmark, 1994–2003

Obs IRRa (95% CI) Adjusted IRRb (95% CI)

Level of education

Basic or high school 547 1.00 1.00

Vocational education 788 1.06 (0.95–1.19) 1.06 (0.95–1.18)

Higher education 360 1.00 (0.87–1.14) 1.00 (0.88–1.15)

Unknown 29 1.17 (0.81–1.71) 1.18 (0.81–1.71)

Disposable incomec

Lowest (1st quartile) 367 0.91 (0.81–1.03) 0.91 (0.81–1.03)

Middle (2nd–3rd quartile) 981 1.00 1.00

Highest (4th quartile) 376 0.91 (0.81–1.02) 0.91 (0.81–1.03)

Affiliation to work marketd

Working 1490 1.00 1.00

Unemployed or other 149 0.85 (0.72–1.01) 0.87 (0.73–1.03)

Early retirement pensioner 66 1.09 (0.85–1.40) 1.09 (0.84–1.41)

Social classe

Creative core 125 0.99 (0.82–1.19) 1.04 (0.83–1.30)

Creative professional 238 0.96 (0.83–1.11) 0.99 (0.84–1.16)

Bohemian 8 0.75 (0.37–1.50) 0.78 (0.39–1.58)

Service 434 0.92 (0.81–1.03) 0.93 (0.82–1.05)

Manual 713 1.00 1.00

Agricultural 63 0.91 (0.71–1.18) 0.93 (0.72–1.21)

Unknown 143 0.93 (0.77–1.11) 0.95 (0.79–1.14)

Housing tenure

Owner-occupied 1089 1.00 1.00

Rental 599 1.09 (0.98–1.20) 1.10 (0.99–1.22)

Unknown 36 0.93 (0.67–1.30) 0.95 (0.68–1.32)

Size of dwelling (m2)

0–49 71 0.78 (0.61–1.00) 0.79 (0.62–1.02)

50–99 609 0.98 (0.88–1.10) 0.99 (0.88–1.10)

100–149 697 1.00 1.00

�150 347 0.88 (0.77–1.00) 0.89 (0.78–1.01)

Cohabiting status

Married 899 1.00 1.00

Cohabiting 348 1.01 (0.89–1.15) 1.02 (0.89–1.16)

Single 384 0.99 (0.87–1.12) 1.00 (0.88–1.14)

Widower 7 0.87 (0.42–1.87) 0.89 (0.42–1.88)

Divorced 86 1.03 (0.82–1.29) 1.04 (0.83–1.30)

Type of district

Capital area 566 1.00 1.00

Provincial city 891 0.98 (0.88–1.09) 0.97 (0.87–1.08)

Rural area 191 0.92 (0.78–1.09) 0.91 (0.77–1.07)

Peripheral rural areaf 76 0.90 (0.71–1.15) 0.89 (0.70–1.13)

Ethnicityg

Danish 1724 1.00 1.00

Immigrant or descendant from western country 30 0.76 (0.53–1.10) 0.76 (0.53–1.09)

Immigrant or descendant from non-western country 16 0.18 (0.11–0.30) 0.18 (0.11–0.30)

Charlson comorbidity indexh

None 1604 1.00 1.00

1 81 1.07 (0.85–1.34) 1.07 (0.85–1.34)

P2 39 1.25 (0.91–1.72) 1.25 (0.91–1.72)

Depression

No 1712 1.00 1.00

Yes 12 0.78 (0.44–1.38) 0.79 (0.45–1.39)

(continued on next page)
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Table 3 – continued

Obs IRRa (95% CI) Adjusted IRRb (95% CI)

Schizophrenia or other psychosis

No 1708 1.00 1.00

Yes 16 0.80 (0.49–1.31) 0.80 (0.49–1.32)

a Adjusted for calendar period (in 5-year intervals) and age modelled as age and age2 in years.

b Adjusted for calendar period and age (as above) and additionally for level of education and disposable income.

c Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

d For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

e Based on theory of creative class26: the creative core (e.g. researchers, designers and architects), creative professionals (e.g. managers,

business and finance, lawyers and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers and caterers), the

manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

f More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

g Included as a separate indicator, but ethnic groups were excluded from the study population in all other analyses presented in Table 1, e.g.

education and income.

h The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in

Table 1 in24 between 1978 and 2 years before the diagnosis of cancer. Grouped according to the accumulated sum of scores.

Fig. 4 – Age-standardised relative survival and excess mortality rates per 100 person-years by level of education in patients

born in 1925–1973, with testicular cancer diagnosed in Denmark 1994–2003 and followed through 2006. Relative survival is

the ratio of the observed survival of the cancer patients and the survival that would have been expected if the patients had

had the same age-, period- and education-specific mortality as the total study population. Excess mortality is excess to the

same population mortality and estimated in intervals since diagnosis. Estimates were standardised for age on the basis of

the age distribution of all patients with testicular cancer in the study cohort.
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Table 4 – 1-year and 5-year relative survivala (%) with 95% confidence interval (95% CI) by socioeconomic, demographic and
health variables in patients aged �30 years born in 1925–1973 with testicular cancer diagnosed in Denmark between 1994
and 2003 and followed through 2006

Number 1-year survival 5-year survival

% 95% CI % 95% CI

Level of education

Basic or high school 545 98 96–99 93 91–96

Vocational education 787 98 97–99 95 94–97

Higher education 360 99 97–100 97 95–99

Unknown 29 99 96–102 91 79–105

Disposable incomeb

Lowest (1st quartile) 367 97 95–99 93 90–96

Middle (2nd–3rd quartile) 979 98 97–99 95 93–97

Highest (4th quartile) 375 99 98–100 97 95–99

Affiliation to work marketc

Working 1489 99 98–99 96 95–97

Unemployed or other 149 97 94–100 91 86–97

Early retirement pensioner 64 94 87–101 84 73–98

Social classd

Creative core 125 98 96–101 95 92–99

Creative professional 238 98 96–100 96 94–99

Bohemian 8 100 – 101 –

Service 433 98 97–100 96 94–98

Manual 711 98 97–99 94 92–96

Agricultural 63 97 93–101 91 84–99

Unknown 143 98 95–100 93 87–99

Housing tenure

Owner-occupied 1088 98 98–99 96 95–97

Rental 597 97 96–99 92 89–95

Unknown 36 100 – 92 82–102

Size of dwelling (m2)

0–49 70 98 95–102 85 76–96

50–99 608 98 96–99 94 92–96

100–149 696 99 98–100 97 96–99

P150 347 97 96–99 94 91–97

Cohabiting status

Married 897 98 98–99 95 94–97

Cohabiting 348 100 99–100 98 95–100

Single 383 96 94–99 89 85–93

Widower 7 99 97–101 101 99–104

Divorced 86 97 93–100 91 84–98

Type of district

Capital area 563 98 97–99 95 93–97

Provincial city 891 98 97–99 94 93–96

Rural area 191 99 97–100 95 92–99

Peripheral rural areae 76 99 96–102 99 95–102

Ethnicityf

Danish 1721 98 97–99 95 94–96

Immigrant or descendant from western country 30 97 91–103 97 91–105

Immigrant or descendant from non-western country 16 100 – 101 –

Charlson comorbidity indexg

None 1602 98 98–99 95 94–96

1 80 96 92–100 91 83–99

P2 39 95 88–104 94 82–107

Depression

No 1709 98 97–99 95 94–96

Yes 12 89 71–111 92 73–117

(continued on next page)
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Table 4 – continued

Number 1-year survival 5-year survival

% 95% CI % 95% CI

Schizophrenia or other psychosis

No 1705 98 97–99 95 94–96

Yes 16 101 – 98 85–114

a Ratio of observed survival of cancer patients and survival that would have been expected if the patients had had the same age-, period-,

socioeconomic, demographic or health-related indicator-specific mortality as the total study population; for ‘social class’ and ‘ethnicity’,

expected survival is adjusted only for age, not period, because of low power.

b Household income after taxation and interest, adjusted for number of persons in household; categorised by gender-specific distribution of

household disposable income per person.

c For pensioners, work market affiliation before pension date was assigned and follow-up to age 69.

d Based on theory of creative class26: the creative core (e.g. researchers, designers and architects), creative professionals (e.g. managers,

business and finance, lawyers and doctors), bohemians (e.g. artists and models), the service class (e.g. nurses, hairdressers and caterers), the

manual class (e.g. construction workers, transport and production workers) and the agricultural class (e.g. farmers and fishermen).

e More than 40 km to a local centre with adequate possibilities for employment and not sharing a border with a centre municipality.

f Excluded from the study population in all other analyses presented in Table 2.

g The presence of disorders, as defined in the Charlson index, was defined as an in- or outpatient contact with one of the diagnoses listed in

Table 1 in24 between 1978 and 2 years before the diagnosis of cancer. Grouped according to the accumulated sum of scores.
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improve in Denmark, as in other European countries, it is

important to ensure that men at all socioeconomic levels

benefit from such improvement.
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12. Rimpelä AH, Pukkala EI. Cancers of affluence: positive social
class gradient and rising incidence trend in some cancer
forms. Soc Sci Med 1987;24:601–6.

13. Du XL, Fang S, Coker AL, et al. Racial disparity and
socioeconomic status in association with survival in older
men with local/regional stage prostate carcinoma: findings
from a large community-based cohort. Cancer
2006;106:1276–85.

14. Dutta RS, Philip J, Javle P. Trends in prostate cancer incidence
and survival in various socioeconomic classes: a population-
based study. Int J Urol 2005;12:644–53.

15. Goodwin JS, Samet JM, Hunt WC. Determinants of survival in
older cancer patients. J Natl Cancer Inst 1996;88:1031–8.

16. Hussain SK, Lenner P, Sundquist J, Hemminki K. Influence of
education level on cancer survival in Sweden. Ann Oncol
2008;19:156–62.

17. Robbins AS, Yin D, Parikh-Patel A. Differences in prognostic
factors and survival among white men and black men with
prostate cancer, California, 1995–2004. Am J Epidemiol
2007;166:71–8.

18. Daugaard G, von der Maase H. Testicular cancer. Ugeskr Laeger
2002;164:3063–7.

19. Coupland CA, Forman D, Chilvers CE, Davey G, Pike MC, Oliver
RT. Maternal risk factors for testicular cancer: a population-
based case–control study (UK). Cancer Causes Control
2004;15:277–83.

20. Møller H, Skakkebæk NE. Risks of testicular cancer and
cryptorchidism in relation to socio-economic status and
related factors: case–control studies in Denmark. Int J Cancer
1996;66:287–93.

21. Myrup C, Westergaard T, Schnack T, et al. Testicular cancer
risk in first- and second-generation immigrants to Denmark. J
Natl Cancer Inst 2008;100:41–7.

22. Garner MJ, Turner MC, Ghadirian P, Krewski D.
Epidemiology of testicular cancer: an overview. Int J Cancer
2005;116:331–9.

23. Power DA, Brown RS, Brock CS, Payne HA, Majeed A, Babb P.
Trends in testicular carcinoma in England and Wales, 1971–
99. BJU Int 2001;87:361–5.

http://www.ancr.nu


E U R O P E A N J O U R N A L O F C A N C E R 4 4 ( 2 0 0 8 ) 2 0 1 8 – 2 0 2 9 2029
24. Dalton SO, Steding-Jessen M, Gislum M, et al. Social inequality
and incidence of and survival from cancer in a population-
based study in Denmark, 1994–2003: Background, aims,
material and methods. Eur J Cancer 2008;44:1938–49.

25. Boyle P, Parkin DM. Statistical methods for registeries. In:
Jensen OM, Parkin DM, MacLennan R, Muir CS, Skeet RG,
editors. Cancer registration: principles and methods. IARC scientific
publications, vol. 95. Lyon: International Agency for Research
on Cancer; 1991. p. 126–58.

26. Florida R. The rise of the creative class. New York: Basic Books;
2002.

27. Berrino F, De Angelis R, Sant M, et al. Survival for eight major
cancers and all cancers combined for European adults
diagnosed in 1995–99: results of the EUROCARE-4 study. Lancet
Oncol 2007;8:773–83.

28. Kvale R, Auvinen A, Adami HO, et al. Interpreting trends in
prostate cancer incidence and mortality in the five Nordic
countries. J Natl Cancer Inst 2007;99:1881–7.
29. Bajorin DF. The graying of testis cancer patients: what have
we learned? J Clin Oncol 2007;25:4341–3.

30. Taplin SH, Ichikawa L, Yood MU, et al. Reason for late-stage
breast cancer: absence of screening or detection, or
breakdown in follow-up? J Natl Cancer Inst 2004;96:1518–27.

31. Wamala S, Merlo J, Bostrom G, Högstedt C, Agren G.
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