
Figure 15.4. Risk of mesothelioma among the men.
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Figure 16. Annual import of raw asbestos to Denmar k, 1910­
1985.

genic to the lung (56). The risk of lung cancer is ele­
vated amon g copper smeltery worker s (exposed to ar­
senic trioxide), among vineyard workers exposed to
arsenical insecticides, and among workers who have
handl ed arsenic in the manufacture of pesticides and
herbicides (56, 105, 117).

An excess risk of lung cancer has been report ed in
several occupation al groups heavily exposed to soot ,
tars and mineral oils, polycyclic hydrocarbon s having
been implicated as the carcinogenic substances. Excess
risks have been described for gas wor kers, roofe rs ex­
posed to asphalt and pitch, worker s exposed to tars
in the aluminum smelting industry , and chimney
sweeps. The lung cancer risk is increased among men
with scrot al tumors associated with exposure to min­
eral oils (52, 68, 69, 98).

Uranium mining, mustard gas production, and vinyl
chloride produ ction are also associated with increased
lung cancer risks (7, 25, 193). In some studies, an in­
creased risk was observed among rubber workers,
workers exposed to beryllium and ferric oxide dust,
and workers in lead and cadmium smelteries (12, 39,
134, 195); however , these associations have not been
confirmed.

Findings. A total of 21 039 cases of cancer of the lung
and trachea was included in the study, of which 14 376
(in 12 166men and in 2210 women) had been included
in the Supplementa ry Pension Fund (table 4).

Figure 14.1 shows the risk of lung cancer amon g the
male employees in the nine main bran ches of indus-
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try. The risk was significantly below expectancy in agri­
culture, forestry and fishing (SPIR 84), with 256 lung
cancer cases observed compared to 306.0 expected
(95 0,70. CI 74-95), and in community, social and per­
sonal services (SPIR 89), with 1 907 cases observed and
2 139.9 expected. A nonsignificantly reduced risk of
lung cancer was seen in mining and quarrying (SPIR
85) and in the supply of electricity, gas and water (SPIR
89). Lung cancer risks slightly but significantly above
average were determined for the men in manufacturing
(SPIR 106, 3 280 observed lung cancers), construction
(SPIR 107, 1 098 observed lung cancers), and trans­
port, storage and communication (SPIR 108, 1 034 ob­
served cases).

Among female employees (figure 14.2), a significant
deficit of lung cancer cases was seen in agriculture,
forestry and fishing (SPIR 61), with 23 cases observed
and 37.7 expected (95 0,70 CI 41-92) and in com­
munity, social and personal services (SPIR 85), with
689 lung cancers observed and 807.5 expected (95 0,70

CI 79-92). An excess risk was detected in manu­
facturing (SPIR 120), with 411 lung cancer cases ob­
served and 343.4 expected (95 lIlo CI 109-132). In con­
trast to the results of the men, deficits were observed
among the women in construction (SPIR 86) and in
transport, storage and communication (SPIR 94), but
both were nonsignificant.

Figures 14.3 and 14.4 show the risks of lung cancer
among the men employed in selected subgroups of
manufacturing. The significant excess risks observed
in food, beverages and tobacco manufacturing were
due mainly to an increased risk in tobacco manufac­
turing (SPIR 142), with 37 cases observed and 26.1 ex­
pected (95 0,70 CI 103-196) (figure 14.3). A significant­
ly elevated risk was also detected among the male em­
ployees in metal industries (figure 14.4), which could
be explained in part by the 441 cases of lung cancer
seen among employees in the shipbuilding industry
(SPIR 117) compared to 378.4 expected (95 0,70 CI
106-128). Finally, a significant excess of cases was

34



0 so '00 'so 200
~,[

1
I I

s
C=. ICQUIoAUNlTY SER'Y'ICES ,

9'
,

Public Adm ok Defe nce . :3 ,
,

9102

~

!

IJudicial System

92

ISan itory Serviees

93
IEducation &. Soci al S",.....

. 31
[-~-~Education Services

933

I1-l&Qlth Sel'Yieu

9' I ]Cultural Sal"llices .
95

IRepa ir' &r. Hou..t.o ld Serv ,
951
Repoir Services

952
,

Lound ry S6",,;ce5 &: asOlling

9.
Inte m crtiono l Bodi1l5

I I i I I
0 SO ' 00 ISO 200

SPIR

seen in other manufacturing (SPIR 137), which in­
cludes the manufacture of jewellery, musical instru­
ments, sporting and athletic good s, toys, etc. The risks
of lung cancer were significantly below average among
the men in textile industries (SPIR 84), with only 118
cases observed and 140.8 expected (95 070 CI 70-100).

Th e overall excess risk among th e women in manu­
facturing (figure 14.5) was due mainly to excess risks
in the beverage industries (SP IR 197, 27 observed lung
cancers, 95 % CI 135-287) and in the manu facture
of tobacco (SP IR 183, 20 observed cases, 95 % CI
11 8-284). A significant ly increased risk was also seen
for the women in printing and publishing (SPIR 139)
and in the manufacture of meta l prod ucts (SPIR 175),
with 30 cases of lung cancer observed and 17.2 expected
(95 % CI 122-250) in the latter.

Figure 14.6 gives the risk of lung cancer among the
men in the subgroups of construction . The significant ly
elevated risk observed in this main branch of indus try
was du e primarily to a signif icantly excess numb er of

Findings. A total of 426 cases of malignant mesothe­
lioma s was included in the stud y, of which 306 cases
(in 230 men and in 76 women) had been included in
the Supplementary Pension Fund (table 4).

Figure 15.1 shows that the risk of mesotheliomas
among men was below expectancy in the bran ches of
financing, insura nce and real estate (SP IR 36), trade,
restauran ts and hotel s (SPIR 74), agriculture, forest­
ry and fishing (SP IR 87) and community, social and
personal services (SP IR 87). Onl y in finan cing, insur­
ance and real esta te was the risk significantly lowered ,
with 4 observed mesotheliomas and 11.0 expected . Ex­
cess risks were found in the branches of construction
(SPIR 125), manufacturing (SPIR 135), transport,

lung cancer cases among house painters (SPIR 149),
ie, 79 cases observed and 53.1 expected.

Among the men employed in the transport trade (fig­
ure 14.7), an elevated risk was seen for those engaged
in transport by land (SPIR 109), especially in urb an,
suburban and interurban highway passenger transport
and freight transpo rt by road, mainl y trucking (SPIR
130), with 154 lung cancer cases observed and 118.9
expected (95 % CI 111-152), and for those engaged
in transport by sea (SPIR 122), with 251 cases observed
and 205.7 expected (95 % CI 108-138).

Figure 14.8 shows the risk of lung cancer among men
in selected subgroups of community, social and per ­
sonal services. The overa ll low lung cancer risk was
due mainly to a significantly decreased risk among
white-collar wor kers, ie, employees in public admin­
istration and defense (SPIR 88, 1 466 cases observed)
and educational and medical, dental and other health
services (SPIR 84, 244 cases observed). Among blue­
collar workers , such as employees in sanitary services
(SPIR 121,32 cases observed) and in repair and house­
hold services (SPIR 126, 97 cases observed) , the risks
of lung cancer were above expectancy.

Mesothelioma

Malignant mesothelioma (lCD-7: partly 162.2, partly
158) is a rare neoplastic disease ar ising in the meso­
thelium , mainly in the pleura and peritoneum. The dis­
ease accounts for less than 0.3 % of the total number
of malignancies in Denmark (48). The age-standardized
inciden ce rates are 1.5/100000 men and 0.7/100 000
women (world standard) with a male: female sex ratio
of 2.3: I (5). A substantial increase in incidence has
ta ken place since the incept ion of the Danish Cancer
Registry in 1942 (5).

After Wagne r 's demonstrat ion of a clustering of
cases of mesotheliomas among South Africans wor k­
ing or living near asbestos-producing industries in 1960
(194), num erou s experimental and epidemiologic
studi es have been carried out (80) that ha ve verified
the causal association with inhalation of asbestos
fibers. Other causative agents have not been found .
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storage and communication (SPIR 149), and elec­
tr icity, gas and water supply (SPIR 209). In manufac­
turing and in transport and communication, the ex­
cesses were significant, with 79 and 27 observed meso­
theliomas compared to 58.4 and 18.1 expected, respec­
tively.

Among the women in the main branches of indus­
try (figure 15.2), a nonsignificant deficit of cases was
detected in community, social and personal services .
However, the numbers were generally too small to yield
reasonable risk estimates. Two cases of mesothelioma
were observed and 0.5 expected among the women
employed in construction.

Figures 15.3 and 15.4 show the risk of mesothelioma
among the men in the same subgroups of manufac­
turing as shown for lung cancer. Only a few cases were
detected in most of the subgroups, with no significant
deviation from unity. However, in the subgroup of
male employees in metal industries, a significantly
elevated risk (SPIR 188) was found, due almost ex­
clusively to an excess of 26 observed mesotheliomas
in the manufacture of transport equipment in compari­
son to 8.1 expected (SPIR 322, 95 % CI 219-473).
This subgroup includes shipbuilding , for which there
was an incidence ratio of 379. Among women in the
various subgroups of manufacturing (figure 15.5), the
numbers of cases were too small to allow reasonable
estimates to be made.

Two cases of mesothelioma were observed among
the men in other construction work , with 0.5 expected
(figure 15.6). This subgroup of con struction work in­
cludes persons engaged in insulation , eg, of hotwater
pipes and buildings. Figure 15.7 shows that men em­
ployed in most subgroups of transport and storage ex­
perienced an elevated risk of mesothelioma in that 21
cases were observed and 13.5 expected (SPIR 155).

Comments
Cancers of the respiratory tract are far more common
among men than among women in Denmark (table 4),
and their incidence has been increasing steadily since
the inception of the Danish Cancer Registry in 1942.
Numerous studies indicate that, next to smoking hab­
its, occupational exposures playa major role in the
causation of these malignancies .

In general, the risk of cancer of the respiratory sys­
tem was below average in the main branches of indus­
try predominated by white-collar workers and among
employees in agriculture, forestry and fishing, except
for a raised risk of sinonasal cancer among the latter
(figures 12.1, 12.2, 13.1, 13.2, 14.1, 14.2, 15.1, and
15.2).

These findings were the most evident among the men
since a larger number of cases was available for them.
In contrast, above-average risks were observed in most
of the branches with a preponderance of blue-collar
workers. This finding may be due partly to carcino­
genic exposures at industrial workplaces and partly to
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the above-average tobacco consumption of blue-collar
workers (150).

Among both the men and the women in manufac­
turing, the overall risks of laryngeal and lung cancer
were significantly in excess (figures 13.3, 13.5, 14.3,
and 14.5). These excesses were due mainly to excess
risks of lung cancer risk in tobacco manufacturing and
in the beverage industries, although the excess in the
latter was not significantly in excess among the men
(figures 14.3 and 14.5), and to excess risks of cancer
of the larynx in the beverage industries among the men
(figure 13.3) and among the women in tobacco manu­
facturing (figure 13.5). The most reasonable explana­
tion for these findings is an above-average tobacco con­
sumption, since tobacco products are provided free to
employees in the tobacco industry.

For men engaged in slaughtering and preparing and
preserving meat, a significantly excess risk of laryn­
geal cancer and a slight excess of lung cancer were
found (figure 13.3 and 14.3). There was no reason to
suspect that smoking habits were the cause of these
excesses.

While a substantially decreased risk of lung cancer,
and perhaps of laryngeal cancer , was observed among
the men in the textile industries (figures 13.3 and 14.3),
an excess of sinonasal cancer appeared in the subgroup
of employees engaged in the manufacturing of textile
goods except wearing apparel (figure 12.3). An excess
of laryngeal cancer was observed among the women
in the latte r branch of industry (figure 13.5). Employ­
ment in textile industries thus appears to protect against
cancer of the lower respiratory tract and to increase
the risk of cancer of the upper respiratory tract.

Interest ingly, the risk of cancer of the renal pelvis,
and perhaps of the bladder, also seems to be increased
among women in the textile industries. (See figures 22.5
and 23.5 in the section "Kidney.")

A significantly increased risk of laryngeal cancer and
a slight but nonsignificant excess risk of lung cancer
were observed among the men engaged in the manu­
facture of basic industrial chemicals, except fertilizers
(figures 13.4 and 14.4). This occurrence may be asso­
ciated with exposure to the chemicals produced. How­
ever, the nature of the chemicals involved is unknown.
Among the women excess risks of laryngeal cancer and
of lung cancer were revealed in the printing and pub­
lishing industries, the increa se in the lung cancer rate
being significant (figures 13.5 and 14.5). Correspond­
ingly, deficits were observed in this branch for can ­
cers of the renal pelvis and bladder. (See figure s 22.5
and 23.5 under " Urinary tract.")

A significant excess of lung cancer and a non signifi­
cant excess of cancer of the laryn x were observed
among the men involved in the manufacture of trans­
port equipment (figures 13.4 and 14.4). As suggested
by the high excess risk of mesothelioma within the same
indu stry, this excess of respiratory cancers was prob­
ably due to the large quantities of asbestos used for
insulation in railroad cars and ships .



Figure 17.2. Risk of breast cancer among the women.
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The excess risks of sinonasal cancer among the men
in the manufacture of footwear and wooden furniture
(figure 12.3) were anticipated, owing to the known car­
cinogenic potential of leather and wood dust for these
sites. More surprising was the increased number of
cases in the spray painting of cars, in the manufac­
ture of motor vehicles, and in paint and lacquer manu­
facturing, although two earlier studies also indicated
an association between sinonasal cancer and paint and
lacquer manufacturing (72, 149).

The excess risk of lung cancer detected among the
male employees in passenger transport by bus and
coach lines and in trucking may be associated with ex­
posure to exhaust fumes. However, above-average to­
bacco consumption may well be another explanation
for the excesses in these occupations.

Figure 17.3. Risk of breast cancer among the women.
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Breast cancer (ICD-7 170) is the most frequent malig­
nant disease among Danish women, for whom it
accounts for 20.9 070 of all cancers. The age­
standardized incidence rate (world standard) was
62.11100000 women-years for 1978-1980 (158).
Some 6.7 % of all women develop breast cancer be­
fore the age of 75 years.

The age-incidence curve of breast cancer is charac­
terized by a change in age-dependence which forms a
hook at around the age of 50, as first described by
Clemmesen (34), who observed a rapid increase in in­
cidence until 45-50 years of age, followed by a
leveling off and then a continued increase. Since 1943,
and in particular since 1960, the age-standardized in­
cidence rates of breast cancer in Denmark has increased
by some 50 %, and at least part of this increase may
be regarded as real (54).

Breast cancer rates are slightly higher than average
among women in urban areas (26), among women of
high socioeconomic status, and among unmarried

Female breast

Figure 17.4. Risk of breast cancer among the women.
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women (97). The risk of breast cancer is increased in
relation to early age at menarche, late age at first full­
term pregnancy, and late menopause. A family history
of breast cancer is associated with an increased risk
and so, possibly, is excess body weight and a high-fat
diet (97). Exposure to ionizing radiation increases the
risk of breast cancer (21). No occupational risk factors
have been identified.

Findings. Altogether, 18 403 women with breast can­
cer were included in the study. Of these, 9 450 had been
members of the Supplementary Pension Fund (table 4).

The SPIR values were significantly decreased among
the women in manufacturing (SPIR 87, 95 % Cl
83-92) and in transport and communication (SPIR
90,95 % Cl 80-100). Significantly increased relative
risks were seen among the women in community, so­
cial and personal services (SPIR 105,95 % CI 102­
108) and in financing, insurance and real estate (SPIR
109,95 % CI 100-119). TheSPlR values for the other
broad occupational groups did not differ significantly
from 100 (figure 17.1).

Figure 17.2 shows that women in various branches
of manufacturing generally had a decreased relative
risk of breast cancer, which was statistically signifi­
cant among the manufacturers of food, beverages and
tobacco (SPlR 78), with 310 cases observed and 400.2
expected, and among the manufacturers of textiles,
wearing apparel and leather, with a particularly low
SPlR of 60 among the women employed in the spin­
ning, weaving and finishing of textiles (30 observed
cases and 50.2 expected, 95 % Cl 42-85). (See the
appendix .)

An SPIR of 100 was observed for the women in
trade, restaurants and hotels, but the subgroup of
women employed by restaurants and hotels had a sig­
nificantly decreased relative risk of 85 (95 % Cl
74-98) (figure 17.3). The women in transport, storage
and communication had a decreased risk of breast can­
cer (figure 17.4), significantly so for the women in
transport and storage and, in particular, water trans­
port (SPlR 65, 95 % Cl 43-97). No significant
deviation was seen for the other women of this occu­
pational group.

All of the groups of women in financing, insurance
and real estate had slightly increased SPlR values (see
the appendix), which were of borderline significance
for the total group (figure 17.1). An increased risk of
breast cancer was also observed for the women
employed in community, social and personal services
(figure 17.5). However, within this main group, the
women in sanitary services, which includes, for ex­
ample, window and office cleaning, had a significantly
decreased risk of breast cancer (SPIR 74, 95 % Cl
62-88).

Comments. There were only slight differences in breast
cancer risk between broad occupational groups. These
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differences may , however, be numerically important
for this frequent cancer. The risk of breast cancer is
thus, on the average, approximately 25 % higher for
the women in community services and in financing,
real estate and insurance than for those in manufac­
turing. This excess represents approximately 800 cases
over a lO-year period among women in these high-risk
trades . It is unlikely that single occupations are asso­
ciated with these increased risks of breast cancer, as
this pattern of breast cancer risk more probably cor­
roborates the importance of factors related to life-style,
including reproductive and dietary habits.

The low-risk manufacturing group is composed pre­
dominantly of blue-collar workers, while the high-risk
trades employ predominantly white-collar workers in
office jobs. The possible importance of socioeconomic
factors as determinants of risk is further supported by
the finding of a low relative risk among sanitary
workers within the otherwise high-risk group of women
in community services.

Female genital organs

Ulerine cervix
Cancer of the cervix uteri (ICD-7 171) accounts for
5.4 % of all malignant neoplasms among Danish
women. Denmark has one of the highest rates of in­
vasive cancer of the cervix uteri in Europe, with
18.1/100 000 women-years in 1978-1982 (world stan­
dard) (158, 199). The incidence increased by 30 %
between the mid-1940s and the mid-1960s , but it has
since decreased by approximately 40 % . This decrease
can be attributed primarily to the screening for and
elimination of precancerous lesions of the cervix.

Identified risk factors for cancer of the cervix uteri
are related to sexual practices. Starting sexual activity
at an early age increases the risk of cervical cancer,
as does multiple sexual partners; there is also evidence
that multiple sexual relationships of male partners may
also playa role in the subsequent development of cer­
vical cancer in their female partners. Barrier contra­
ceptives have consistently been shown to protect
against the development of cervical cancer (42). These
associations point to the role of a venereally trans­
mitted factor as a causative agent , and particular
interest has been paid to herpes simplex virus type-Il
infection, although its role has not been confirmed by
prospective studies (192). Recently, it has been sug­
gested that cervical cancer is related to prior infection
with certain subtypes of human papilloma virus (types
16 and 18) (157), but this hypothesis still needs clari­
fication .

Of the noncoital risk factors, tobacco smoking has
been suggested to increase risk (169). A diet with a high
beta-carotene content may "protect" against the
development of cancer of the cervix uter i.

No occupationally related risk factor has been
revealed for this tumor, except for occupations that



entail a high prevalence of the risk factors related to
sexual act ivity. Prostitutes thu s have an exceedingly
high risk of cancer of the cervix, while nun s have an
exceedingl y low risk (35).

Findings. A total of 6 689 women with cancer of the
cervix uteri were included in the study, of which 4 372
had been members of the Supplementary Pension Fund
(table 4).

Figure 18.1 shows the SPI R values for cancer of the
cervix uteri in nine broad occupational groups. Signif­
icantly decreased relative risks were seen for the women
in financing, insurance and real estate (SPIR 85, 95 0/0
CI 74-98) and in community, social and personal
services (SPIR 91, 95 % CI 87-96), while a signifi­
cantly increased risk was seen for the women in
manufacturing (SPIR 116, 95 % CI 109-125).

Figure 18.2 shows that women in severa l of the
major indu stries within the main branches of manu-
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facturing had significantly increased relative risks of
cervical cancer, eg, the employees in the manufacture
of food, beverages and tobacco (SPIR 116, 95 % CI
102-132), among whom, in particular , women in the
fish industry had a high risk (SPIR 157, 95 070 CI
116-212), with 42 cases observed and 26.8 expected .
(See the appendix.) Increased relative risks were also
seen for the women in the textile industries (SPIR 125,
95 % CI 108-143), in the manufacture of wood and
wood products, including furniture (SPIR 152, 95 %
CI 106-217), and in the metal industries (SPIR 137,
95 % CI 103-182). For other groups, the risks did
not deviate significantly from the SPIR of 100.

Within the group of trade, restaurants and hotels
(figure 18.3), personnel in restaurants and hotels had
a significant ly increased relati ve risk of cancer of the
cervix uteri (SPIR 138), with 146 cases observed
compared to 118 expected (95 % CI 118-163). In
other major groups, the risk did no t differ from that
of the general population.

The significantly decreased risk found for employees
in finance, insurance and real estate (figure 18.1) was
reflected in all the subdivisions of this trade (see the
appendix), and a significantly decreased risk also
appeared for the large group of women in community,
social and personal services, particularly among the
women in the health services, with an SPIR value of
63 (95 % CI 50-80) (figure 18.4). Thi s was a general
feature of all the subgroups, except for sanitary serv­
ices, for which the relative risk was increased (SPIR
125, 95 % CI 103-152).

Other female genital organs
Th e group of "other female genita l organ s" (ICD-7
172-176) is an inhomogeneous group of tumors
consisting predominantly of cancer of the corpus uteri
(ICD-7 172) and cancer of the ovary and fallopian tube
(ICD-7 175.0) (which form 95 % o f the total group) ,
the remainder being chorioepithelioma and can cer of
the vulva and vagina. Cancers of the corpus uteri con-

stitute 5.4 % of all the malignant tumors of women
in Denmark, while 5.1 % of all cancers among women
is located in the ovaries (48). The age-adjusted in­
cidence rate/ 100 000 person-years is 15.1 for cancer
of the endometrium and 14.6 for cancer of the ovary
(world standard). Between 1.5 and 2 % of all women
will develop one of thes e types of tumors before the
age of 75 year s. The incidences of cancer at both sites
have increased since 1943, but the increa se in the in­
cidence of cancer of the ovary stopped in about 1970.

Can cer of the endometrium has been relat ed to con­
stitutional factors, reproduction and hormones.
Overweight thus leads to an increased risk o f canc er
of the endometrium, as do nulliparity and late meno­
pau se (97). These associations are assum ed to be
related to endogenous estrogen formation, which
affect s the endometrium, and there is evidence that
continued estrogen medication for menopausal symp­
tom s leads to an increased risk of endometrial cancer.
No occupational risk factor has been proposed for can­
cer of the endometrium.

The etiology of ovarian cancer, which is also an in­
homogeneous group with regard to tissue of origin,
is not well elucidated, and the only consistent risk
factor that has merged is nulliparity (201). It is been
suggested that asbestos and talc are associated with the
development of ovarian cancer.

Findings. In total, 10 443 women with cancer of the
genit al tr act other than cervix uteri were included in
the data linkage, of whom 4 977 had been members
of the Supplementary Pension Fund .

Although there is a gradient in the SPIR from 76
to 130 (figure 19.1), none of the SPlR values for the
large occupational groupings was significant ly differ­
ent from 100. Figure 19.2 show s the SPIR values for
bro ad subgroups of women in manufacturing. A sig­
nificantly increased relati ve risk was seen for the
women employed in the manufacture of nonmetallic
mineral products (SPIR 157,95 % CI 110-213), with
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31 cases and 19.8 expected. For none of the other
major subgroups was there a significant deviation of
the relative risk from unity.

Figure 19.3 shows the uniform risk pattern observed
for the women employed in trade, restaurants and
hotels; and the same was seen (figure 19.4) for the
women in community, social and personal services.
None of the relative risks of these groups significantly
exceeded unity . The risk of cancer of genital organs
other the cervix uteri was slightly increased among the
women in health services (SPIR 116, 95 % CI 98­
138).

Comments

Cancers of the genital organs among women have been
associated with reproductive and other life-style
factors, which are likely to be determined by socio­
economic factors rather than by occupation per se.
Seen in this light, the differences in relative risks for
cervical cancer between occupational groups are in line
with current knowledge of its etiology. The influence
of screening for precancerous lesions must also be
taken into account when results concerning cancer of
the cervix uteri are interpreted. .

The increased risk of cervical cancer among the
women in manufacturing is thus likely to be a reflec­
tion of the large proportion of blue-collar workers in
this group. Previous studies from Denmark have
shown that cervical cancer risk increases as so­
cioeconomic status decreases (4, 35). In addition,
women in low socioeconomic groups are also least
likely to participate in population-based screening
programs (personal communication from E Lynge,
Dani sh Cancer Registry), and they are probably also
the least likely to have had a vaginal cervical smear
taken by their general practitioner. The Danish tex­
tile industry is located mainly in Jutland (72 % of all
textile workers and only 44 % of all industrial
workers), an area where screening was introduced later
than in the Copenhagen area. In addition, 25 % of all
employees in the textile industry live in Ringkebing
County (compared to 6 % of all industrial employees),
which had no population-based screening program in
the 1970s (116).

The influence of socioeconomic factors on risk is
further corroborated by the finding of increased SPIR
values among personnel in restaurants and hotels, and
by the large differences in relative risk between women
in sanitary services (high) and other groups in com­
munity services (low), particularly for women in health
services , with an SPIR value of 63. Most of these
women may be assumed to be nurses, who may be at
low risk both because a large proportion of them are
unmarried and sexually inactive and because women
in the health services are particularly health conscious
and use the screening services .

Women at low risk of cervical cancer may be at
increased risk of cancer of the endometrium and

ovaries if they remain nulliparous. It is therefore of
interest to note the increased risk for cancer of other
genital organs among women in health services.

The significantly increased risk among the women
in nonmetallic mineral production may warrant further
investigation , in view of the suggested associations
between talc and asbestos and ovarian cancer.

Male genital organs

Malignancies affecting the genital organs of men are
divided into cancers of the testis and other cancers of
the genital organs, among which cancer of the prostate
predominates.

Testis
The testicular cancer (lCD-7 178) incidence in Den­
mark is among the highest in the world (199), ac­
counting for 1.9 (Jlo of all cancers among men in the
country (48), with an age-standardized incidence rate
of 8.2/100000 person-years (world standard). Today,
the incidence is approximately 270 % of that at the
inception of the Danish Cancer Registry in 1942 (145).
Men living in urban areas show a slightly higher risk
than those living in the rural areas of Denmark. Most
outstandingly, however, testicular cancer is a malig­
nancy of young adults, with peak incidence in the late
20s; 50 % of these tumors appear before the age of
35 year s (145).

Many studies have revealed a positive association
between testicular cancer and socioeconomic status,
the highest social classes having the highest risks.
White-collar occupational groups have been found to
have more testicular cancer than blue-collar groups;
however , specific occupations have not yet been iden­
tified (172). An increased risk of testicular cancer has
been reported among men who notified farming as
their present occupation on their medical record (132).
This finding could not be confirmed in two subsequent
case-referent studies in Denmark (93) and the United
States (24).

Findings. A total of I 785 men with cancer of the testis
were included in the study, of which the majority ­
1 624 - had been members of the Supplementary Pen­
sion Fund (table 4).

Figure 21.1 shows that the risk of testicular cancer
was close to expectancy in most of the main branches
of industry. Except for a nonsignificant excess of 61
cases observed in agriculture compared to 56.9 ex­
pected, slightly increased risks of testicular cancer were
detected among white-collar occupational groups, in­
dicating the influence of socioeconomic status on the
risk of having this malignancy.

Figure 20.2 shows the risks of testicular cancer
among employees in selected subgroups of manufac­
turing. No major departure from unity appeared, and,
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