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' H I S T H E S I S P R E S E N T S the results of a case-referent study of risk indicators
for prostate cancer in the work environment. Also the influence of some life-style related factors has been investigated: smoking and drinking habits, socioeconomic status
and urbanization grade. Likewise, it has been evaluated whether it is feasible to conduct
a study of this type in an efficient and valid way, using the cancer registry of a Comprehensive Cancer Registry. Furthermore, in the course of the project a few methodological
issues have been grappled with, especially concerning the question of how to improve the
quality of information on work history and occupational exposure obtained from selfadministered questionnaires (CHAPTER I).
In the majority of Western countries prostate cancer is a very common malignancy. In the
Netherlands, it is the second most frequently occurring tumour in males. The morbidity
and mortality caused by this cancer are exceeded only by those brought on by lung cancer. Yearly there are more than 4,000 incident cases and over 2,000 deaths from cancer of
the prostate in a male population of 7.5 million inhabitants. 3 % of all mortality among
Dutch men and 10% of the male mortality from cancer is caused by this disease.
The occurrence of prostate cancer has increased considerably in most areas of the
world. According to data from the Dutch Central Bureau of Statistics (CBS), the crude
mortality figure for this cancer increased 3.4-fold between 1950 and 1989 while the ageadjusted mortality rose 1.5-fold in this period. The age-adjusted mortality rates showed a
steady rise from 20.5 per 100,000 man-years in the period 1950-1954 to 30.6 per 100,000
man-years in the period 1985-1989. Study of mortality trends may contribute to a clearer
understanding of the origins of prostate cancer. For the disease both so-called birth cohort effects and calendar period effects can be expected. Changes in exposure to causal
factors in the personal or ambient environment in successive younger generadons may
have contributed to the existence of birth cohort effects. Calendar period effects may
have arisen from changes in diagnostic or therapeutic methods. Possible period effects
and birth cohort effects have been examined separately by means of a multiplicative
model. This analysis showed that the increase in mortality is largely due to a birth cohort
effect. Calendar time of death may also have had a slight effect. The finding of a continuous increase of mortality from prostate cancer in consecutive birth cohorts of Dutch men
is in contrast with the results of comparable studies carried out elsewhere. In other
Western countries a peak mortality rate was found for men bom at the end of the last century, followed by stabilizing or declining rates for later birth cohorts. It is unclear why this
stabilizing or even decreasing trend could not be observed in the Netherlands (CHAPTER 2).
As a pilot-trial, a small case-referent study was carried out in close cooperation with the
urologists in four hospitals in the south-eastern part of the Netherlands. For this study 109
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cases (exhibiting histologically confirmed prostate cancer diagnosed in 1988) and 209
referents (patients being treated for prostate hyperplasia in 1988) were selected from the
registries of the participating hospitals. Self-administered questionnaires were mailed to
all study subjects to collect information on their occupational history and on potential
confounding factors, such as age, smoking and drinking habits, and socioeconomic status
(SES). The response was 85%. Statistically nonsignificant elevated odds ratios (OR)
were observed for farmers, metal workers, mechanics and repairmen, traders, and sales
men. A significant elevated O R was found for teachers; probably as a result of chance,
since it seems to be unlikely that teachers are exposed to occupational carcinogens,
except possibly those in chemistry. Also the O R calculated for farmers older than 70
years was found to be significant. Literature was searched for additional evidence of
excess risk among farmers, metal workers, mechanics and repairmen, and to find clues
for actual risk factors in these occupations. Prostate cancer was found to be associated
with the occupations mentioned in several other studies. However, the actual risk factors
in these occupations are uncertain. It was decided, therefore, to concentrate further
research on farming, metal work, mechanics and repairwork, and to add short supple
ments to the questionnaire used inquiring in more detail into particular types of occupa
tional exposure (CHAPTER 3).
Although the hospital-based questionnaire survey itself proved to be successful, consider
ing the high response, collaboration in the study appeared to be very labour-intensive for
the participating hospitals. It seemed, therefore, preferable to choose a registry-based
approach in the principal study. This study was executed in close cooperation with the
Comprehensive Cancer Centre I K O , with the help of the National Computerized
Archive of Pathology Reports (PALGA). In the new study cases were defined as men,
bom after January 1, 1900, with prostate cancer diagnosed and histologically confirmed
between January 1, 1988, and April 1, 1990, in one of the hospitals in the I K O region.
The reference series was selected from men, born afterJanuary 1,1900, who were treated
for benign hyperplasia in the same period and in the same hospitals as the cases and who
exhibited no signs of malignancy upon histological examination. The case group was
selected from the I K O registry, the referents were selected with the help of PALGA. All
potential study subjects were screened by the attending urologists with respect to their
vital status and eligibility for participation in the study. Next, letters were mailed to all the
subjects who were found to meet the inclusion criteria. The subjects were asked to com
plete the questionnaires included with the letter of invitation. Subjects who were not able
or willing to participate in the study were asked to motivate their non-response by filling
in a reply card included with the questionnaire.
Although all potential subjects were considered to be alive and eligible to participate in
the study, 44 cases and 102 referents appeared to have died before they could receive their
invitation. The letters sent to 11 cases and 39 referents were returned to I K O , since these
Ш
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subjects had moved. A total of 1,692 subjects returned a completed questionnaire. This
comprises 72% of all subjects who were invited and 79% of those who were able to
respond. The response rate did not differ much between cases (345) and referents (1,346).
In total 124 subjects returned the reply card giving a brief motivation for non-participation. Most of them stated that they were too old or too sick to complete the questionnaire.
The difficulty and length of the list were mentioned by some subjects. None of these reasons suggest a non-response associated with occupational background (CHAPTER 4).
In this study a reference group was selected from patients who were referred to the urologist on account of symptoms and complaints similar to those for which the cases had been
referred, but in whom no prostate cancer could be diagnosed. The choice of urological
patients as referents has both practical and methodological advantages.
Obviously, the recruitment of hyperplasia patients as referents would result in an underestimation of the effect of interest or possibly even in a falsely negative study, should the
etiologies of cancer and hyperplasia of the prostate be closely related. However, although
both conditions might appear simultaneously in one patient, prostate hyperplasia and
prostate cancer are considered to be distinct entities, having a different origin and epidemiology. Hyperplasia originates predominancy in the periurethral zone, while prostate carcinoma mainly arises in the peripheral part of the gland, outside the area chiefly
affected by benign hyperplasia. No evidence was found of a relationship between hyperplasia and latent prostate cancer in two consecutive series of autopsies, nor in follow-up
studies among men with prostate hyperplasia. However, several questions about the relation between prostate cancer and hyperplasia remain unanswered so far (CHAPTER 5).
In enologie research the quality of exposure data must be equal in accuracy to the information concerning the outcome variables, since the use of poor exposure information will
generally lead to biased study results. Often, however, objective sources of information
on job history or occupational exposure are lacking. The only way then to ascertain the
information needed is by interviews or from self-administered questionnaires. In this study
a slightly modified version of a validated questionnaire was used, developed recently by
an EC study group. As a part of the pilot study, it had been evaluated whether it is feasible
to make use of mailed questionnaires to obtain job histories of men older than 70 years of
age (an important group in our study population).The response rate appeared to be high in
all age groups, even in the group over age 80. No difference was found between younger
and older respondents in the response rate of single questions. The completeness of the
work histories obtained and the consistency of the answers on interrelated questions did
not differ according to age. These findings give no reason to assume that the validity of
questionnaire data on occupational histories varies with age.
In the questionnaire used in the principal study a new question was added, in which
the subject was asked to write down all jobs in which he had spent at least one year, menSUMMARY
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tìoning periods of unemployment as well. Another new question was to note the calendar
years covering each period of (unemployment. The subject was also invited to put his
name and telephone number on the last page of the questionnaire if he agreed to a brief
telephone contact to clarify any points liable to misinterpretation; 81% of respondents
agreed to do this. More detailed work history was obtained by using these modifications
(CHAPTER 6).

Although it is frequently used in that sense, job title is a poor measure of occupational
exposure since most job tides include several occupational tasks, and thus a variety of
exposures. Besides, the level of exposure experienced by workers who perform the same
occupation may vary substantially. Therefore, it is important to obtain exposure data in
a more direct way. As one of the adaptations of the questionnaire used in our study, new
items were added inquiring on occupational exposure to several particular compounds.
In a test-retest study the repeatability of self-reported exposure to eight of these compounds was investigated. The subjects who were invited for the repeatability study, were
selected at random from those respondents in the principal study who gave their consent
to telephone contact. A total of 209 subjects (aged 49-87 years) were phoned three to five
weeks after receipt of the completed questionnaires. During brief telephone interviews
the subjects were asked whether they had been occupationally exposed to any out of eight
particular compounds, by using questions equivalent to those used in the questionnaire.
Directly after each telephone call, the answers were combined with those to the mailed
questionnaire. In addition, the year of birth, the SES code and the case or referent status
were noted. The repeatability of answers was found to be better for some agents than for
others: kappas calculated as a measure of concordance range from 0.36 to 0.70. As a rule
of thumb kappa values between 0.40 and 0.75 should be interpreted as a fair to good
agreement. No substantial influence on repeatability was found from age or socioeconomic status, or from case or referent status. Although the repeatability observed was not
flawless, it was concluded that self-reported data on occupational exposure appear to be
sufficient for epidemiological studies when objective information is lacking.
Accuracy of self-reported exposure may be affected by a faulty memory of occupational
exposure, but also by the fact that some subjects do not know what they were exposed to
at work. Furthermore, several subjects will be unfamiliar with terms like 'organic solvents'
or 'non-ferrous metals'. It may be preferable, therefore, not to ask for exposure to specific
compounds, but to ask whether subjects have ever performed particular tasks (e.g., autogenous welding or repairing shoes and boots). People will know (and remember) whether
they actually did repair shoes occupationally or not. In such approach risk estimates can
be calculated directly for particular tasks done, giving clues for further etiologic research.
With the aid of a 'task-exposure matrix', to be developed by industrial hygienists or occupational health officers, it should also be possible to trace the names of the compounds to
which the subjects are likely to have been exposed (CHAPTER 7).
X
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In the course of the research project attention was paid to two analytical issues. In reviewing the literature, several studies were found in which PMRs (proportionate morbidity/
mortality ratio) were reported as effect measures. Confidence intervak are sometimes lacking, which hampers an evaluation of the study results. An evaluation was made, therefore, to find out whether the shortcut methods of computing the confidence interval of an
SMR (standardized morbidity/mortality ratio) can also be applied to calculate the 95%
confidence interval of a PMR accurately. Confidence intervals were approximated for a
series of PMRs adapted from two studies in which 95% confidence intervals were noted.
The approximated 'shortcut' limits were found to be almost the same as the original confidence intervals reported.
Also the question of how to calculate proper risk estimates in a case-referent study on
cancer risks in particular occupations was dealt with. Should one estimate ORs relative
to all the other occupations combined, which is a common approach? Or would it be better to define a reference group of subjects who were likely to have little or no exposure to
occupational carcinogens (a so-called 'low-exposure group') to preclude an underestimation of effect? Perhaps it might be preferable to choose a third approach in which a reference category is used, made up of subjects selected for their having held occupations for
which an O R near to unity was found in a first analysis of the data (a 'no-excess group').
To evaluate the approaches mentioned, ORs were calculated in three ways: relative to
all other occupations (e.g., farmers vs. non-farmers), relative to 'low-risk occupations' and
relative to 'no-excess occupations', using the data-set from the principal study. To our
surprise the ORs calculated in different ways for specific occupations are almost the
same. Therefore, we are tempted to conclude that there is little advantage in computing
O R s relative to a non-exposed reference group (CHAPTER 8).
As a part of the principal study the relation between smoking habits and alcohol consumption on the one hand and prostate cancer risk on the other has been evaluated.
Information on smoking and drinking habits was obtained from the self-administered
questionnaires mailed by I K O . The questions on smoking habits referred among other
things to the average number of sigarettes, cigars or pipes smoked per day. The amount
of alcohol consumption was quantified by the number of days per week on which alcoholic
beverages were consumed and the average number of drinks per week. It was also asked
at which age one had started and, where applicable, stopped the consumption of tobacco
and/or alcohol.
No association was observed between drinking habits and prostate cancer risk. A significandy elevated O R was found for persons who ever smoked. However, no relationship
was observed with the number of cigarettes smoked, the duration of smoking, the age on
which the subjects started smoking, or with the calendar period in which they were bom.
ORs calculated for smoking in consecutive 5-year periods between 1940 and 1989 did not
show any trend. Furthermore, prostate cancer risk among ex-smokers did not differ
SUMMARY
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much from the risk among current smokers, even when smoking was stopped more than
25 years ago. From these findings, which do not point to causality, it would appear that
neither smoking, nor alcohol consumption seriously increases prostate cancer risk. In
most other studies on the relation between smoking and prostate cancer no association
has been found either. A similar lack of association has been observed in previous studies
on the role played by alcohol consumption (CHAPTER 9).
The relationship between socioeconomic status (SES) and urbanization grade on the
one hand and prostate cancer incidence on the other has also been investigated. Two
explanations for a potential association have been taken into account:
1.There is a relationship with SES-class (or with urbanization grade) in the past, referring
to an effect on the induction or promotion of prostate cancer caused by variation in exposure to particular risk factors.
2.There is a relation with current S ES (or urbanization-grade), resulting from differences
in medical screening.
Study data were obtained from the questionnaires used in the principal study. SEScoding was based on job title, paid work or self-employment, managerial position, size of
the industry or business in which the subjects worked, and also on the requirements of
specific qualification or training to obtain one's job. SES was coded both for the positions
held by the subjects between i960 and 1970 and for the longest-held jobs (as a proxy for
current SES). The code for urbanization grade was based on the current addresses of the
subjects.
No clear relationship was observed with SES based on the major job held between
1960-1970 (the period of cancer induction), nor with SES based on the longest-held job
(as a proxy for current SES). A slight, but statistically non-significant trend was found of
higher risks in subjects living in rural areas, with an urban/rural ratio of 0.79.
Considering the results of this study and those of previous studies, it is doubtful whether
prostate cancer risk is really related with SES or with urbanization grade (CHAPTER 10).
The registry-based case-referent study was also used to investigate the relationship
between work environment and prostate cancer risk. Bearing in mind the probability of a
latency period of 20-30 years, ORs were calculated for the branches of industry and the
occupations in which the respondents had been employed between i960 and 1970. ORs
were also estimated for the occupations and the branches of industry in which the respondents had spent the major part of their working lives. Particular occupations (branches,
respectively) were compared with all other occupations (branches of industry) combined.
In addition, ORs were computed for 18 particular types of regular occupational exposure and for the exposure experienced by farmers and metal workers. These ORs were
calculated relative to the nonexposed category. Significantly elevated ORs were found in
this way for work in food manufacturing and for bookkeepers. Significandy elevated ORs
xii
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were abo observed forjobs held between ідбо and 1970 in administration, in storage or as
farm worker. Besides, a statistically significant elevated O R was found for subjects who
reported frequent occupational exposure to cadmium. For none of the other exposures
mentioned in the general part of the questionnaire significant differences between cases
and referents were observed. Workers in farming, metal work and maintenance comple
ted short supplements to the questionnaire requiring more detail of specific types of
exposure. Cases who worked in farming applied pesticides during significandy more days
per year than the referents did. A nonsignificantly elevated O R was found for mainten
ance of tractors and other agricultural machinery. Among metal workers, mechanics and
repairmen nonsignificandy increased ORs were observed with regard to use of acids, sol
vents, iron and steel, welding and for maintenance of machinery (CHAPTER I I).
In CHAPTER 12 a few concluding remarks concerning the study described in this thesis
are given, resulting in some indications for future research. An important conclusion is
that our study shows that it is very well feasible to conduct case-referent studies of workrelated risks for a particular type of cancer in close cooperation with one (or more) of the
Dutch Comprehensive Cancer Centres. It is also stressed that it is important to cany out
further studies of this type to enlarge our knowledge of potential dangers at work in order
to initiate specific activities to prevent occupational cancer.

SUMMARY
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CHAPTER I

INTRODUCTION

Recognition of occupational cancer
One of the various adverse health effects of
occupational exposure is cancer Sir Percival Pott
was the first to recognize this (act as long ago as
1775 when he reported an exceptionally high
incidence of scrotal cancer in London chimney
sweeps, for which he assumed contamination by
soot to be the causal factor ' It was not unni the midthirties of the present century that experimental
research suppbed sufficient corroboration to
establish that certain components of soot are able
to cause this type of cancer Since the observations
made by Pott abundant evidence has come to light
of skin cancer developing after exposure to a
variety of coal tar products amongst numerous
other categories of workers By means of both
epidemiologic and experimental studies, several
other occupation-related cancers were recognized,
for example lung cancer caused by exposure to
arsenic and asbestos, and bone cancer among
radium dial paintersJ
The recognition ofoccupational cancer was
initially based on sustained clinical observations
and detailed descriptions of the working conditions
of particular groups of workers Seemingly
excessive prevalence of cancer of a particular type
among workers exposed to a specific substance
suggested a possible carcinogenic effect of tbs
substance For example, the description ofRehn in
1895 of a few cases of bladder cancer among
workers from a dye factory prompted to further
research on the risks of exposure to the many
chemicals used in the manufacture of dyestuffs2
Two decades ago, Creech andJohnson reported in
this way three cases of angiosarcoma of the liver
among vinyl chloride workers3 This observation
stimulated further intensive research on the
carcinogenic potential of vinyl chloride and other
chlorinated hydrocarbons and to take
precautionary measures to control exposure
effectively m order to prevent further cancer *
It has to be borne in mind that the clinical
observations mentioned above were made possible
only because these forms of cancer were found in
INTRODUCTION

small clusters of men employed in rather
unconventional occupations, where they were
exposed to high levels of specific substances
Moreover, scrotal cancer and angiosarcoma of the
liver are rare tumours anyway It is doubtful,
however, whether small effects ofoccupational
exposure to low levels of widely-used compounds
will ever be identified by clinical observation alone
certainly not when excessive cancer incidence
occurs after the retirement of those concerned or
when there is a high 'baseline' nsk, because of
other (1 e non-occupational) exposures, e g
smoking in the case of lung cancer
Experimental studies are essential for a timely
identification of potential carcinogens However,
application of the results of animal studies to
humans often leaves room for conflicting
interpretations Therefore, epidemiologic studies
are also necessary One approach is to conduct
cohort studies in industrial populauons It is
possible to evaluate a wide range of health effects
by using this design, in order to find clues for
further investigation, or to estimate relative risks
for particular cancers Obviously, a hmiong aspect
of the cohort approach is that studies of this type
are generally conducted in populations assumed to
be at nsk, 1 e among workers who are exposed to
agents already suspect as potentially harmful
Moreover, the cohort under investigation has to be
a very large one to show excess occurrence of rare
diseases This is an important disadvantage, because
most cancer types are fairly rare
An alternative strategy, atfirstsight more
efficient, is to obtain the occupational history (job
title, function and branch of industry) of persons in
whom cancer has been diagnosed recently, in
order to compare these histories with those of
subjects in an appropriate reference group Use of
carefully collected data on patients with recentlydetected cancer may lead to the identification of
previously unsuspected occupational factors in the
etiology of cancer Hypotheses concerning the role
ofparOcular exposures can be tested However, a
drawback of this approach is that it is not very
«9

sensitive when the exposure or occupation under
study is rare. Besides, the only source from which
to obtain the information on work histories and
occupational exposures needed is often formed by
the subjects themselves, by means of interviews or
self-administered questionnaires. An accurate
quantitative assessment of occupational past
exposures through this method is usually not
possible.2
It has to be stressed that both designs cannot be
used for the early detection of new carcinogens,
because newly introduced compounds will only be
identified as human carcinogens after an induction
and latency period of sometimes several decades.5
Regulatory and preventive actions must be taken
therefore on the basis of experimental data, long
before sufficient evidence for carcinogenicity in
humans is available from proper epidemiologic
studies.
Aims of the study and contents of the thesis
This thesis describes the conduction and the results
of a registry-based case-referent study of the
relationship between (work) environment and
prostate cancer. The study was carried out in close
collaboration with the Comprehensive Cancer
Centre IKO (Integraal Kankercentrum Oost).
One of the aims of this study was to investigate the
feasibility and effectiveness of the approach chosen:
to carry out a study on occupational cancer in
cooperation with one of the regional
Comprehensive Cancer Centres, selecting the
study subjects from the cancer registry. In principle
this approach seems to be very promising. There are
nine regional Cancer Centres in the Netherlands,
which together embody the Netherlands Cancer
Registry,accountable for the total Dutch population
of 15 million persons.6 The Comprehensive Cancer
Centre IKO covers a population of 1.25 million
people living in the mid-eastem part of the
Netherlands.
With the help of IKO a case-referent study was
conducted among men in whom prostate cancer
had been diagnosed and histologically confirmed in
hospitals in the IKO region. Subjects who were
treated in the same hospitals for prostate
hyperplasia were used as a reference series. To

both cases and referents questionnaires were sent
to obtain information on job history (job title and
functions, branch of industry), on particular
occupational exposures and on potential
confounding factors such as age, socioeconomic
status and smoking and drinking habits. Results of
a pilot study, conducted prior to the IKO-study,
are summarized in CHAPTER 3. The design and
implementation of the principal study are
described in CHAPTER 4. Considerations about the
choice of prostate hyperplasia patients as a reference
group are discussed in CHAPTER 5.
The main objective of the study was the
identification of occupational and life-style related
factors which may lead to prostate cancer. Prostate
cancer is a frequently occurring malignancy of
males in most Western countries. Several possible
risk factors have been suggested in the literature
(among others dietary, hormonal, sexual, infectious,
social and also occupational).7"12 However, study
results are conflicting and the role of particular
factors in the etiology of prostate cancer remains
largely unsolved so far.
The chief results of our study are presented and
discussed in the last chapters of the thesis; the
relationship with smoking and drinking habits in
CHAPTER g, with socioeconomic status (SES) and
urbanization grade in CHAPTER 10 and with
occupational factors in CHAPTER I I.
In the course of the research project certain
methodological aspects have been explored. As has
been mentioned before, one of the disadvantages of
a disease-based study is that it is difficult to ascertain
accurate information on past exposure. However,
the quality of exposure data is equally important to
attain a valid study result as the accuracy of the
outcome variables. Therefore, some aspects of the
assessment of job history and occupational
exposure with the aid of self-administered
questionnaires have been evaluated, as discussed in
CHAPTERS 6 and 7. In CHAPTER 8 two analytical

issues arise. The question of how to calculate
proper risk estimates in a case-referent study on
risks in a particular occupation is put forward:
should odds ratios (ORs) be estimated relative to
all other occupations combined or is it more
INTRODUCTION
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appropriate to do this relative to so-called 'low-nsk
occupations'' Furthermore, it has been
investigated whether it is possible to apply shortcut
methods to approximate the confidence interval of
a PMR (proportionate morbidity/mortality ratio),
published without confidence limits, when
reviewing literature
As an introduction to the following text, the
mortality trend from prostate cancer among Dutch
men m the period 1950-1989 is described in
CHAPTER 2
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epidemiology Chelsea Lewis Publishers, 1992
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PART ι - MORTALITY TREND

N T H E N E T H E R L A N D S the crude mortality figure from prostate cancer in
creased 3.4-fold in the last 40 years, while the age-adjusted mortality rate rose i.5-fold
in this period. Λ comparable increase took place in most other countries. This world
wide increase might be the result of higher exposure of successive generations to particu
lar risk factors. It is also possible that this trend can (partly) be explained by a larger detec
tion rate of prostate cancer owing to changes and improvement in diagnostic methods
and means.

I

To differentiate between these options, trends in Dutch mortality data have been invest
igated with the aid of a so-called age-period-cohort model. This model makes it possible
to analyse effects of age, calendar time and birth cohort separately.

CHAPTER 2

M O R T A L I T Y T R E N D FROM P R O S T A T E C A N C E R
IN T H E N E T H E R L A N D S

(1950-1989)*

Summary
The trend in prostate cancer mortality in the Netherlands was studied, using data from
the National Causes of Death Registry of the Central Bureau of Statistics. During the
period 1950-1989 the age-adjusted mortality rate showed a steady rise from 20.5 to 30.6
per 100,000 man-years. A multiplicative model was used to examine possible period
effects and birth-cohort effects separately. This analysis demonstrated that the increase in
prostate cancer mortality is largely due to a birth-cohort effect, though calendar time of
death may have had a slight effect as well. Among Dutch men a continuous increase of
mortality from prostate cancer was found in consecutive birth cohorts. This finding is in
contrast with that of comparable studies in other Western countries, in which a peak
mortality rate was found for the cohort bom at the end of the nineteenth century with sta
bilizing or declining rates for later birth cohorts.

Introduction
In most Western countries prostate cancer is a very
common malignancy, while it is rare in Japan and
other Oriental countries. Despite this variation in
occurrence, the incidence and mortality rates of
prostate cancer have increased considerably in
most areas of the world.' In the Netherlands, the
morbidity and mortality caused by this tumor are
exceeded only by those originating in lung cancer.
In 19894,112 incident cases and 2,07g deaths from

cancer of the prostate were recorded in a male
population of 7.5 million. In that year 3 % of all
mortality among men and 10% of the male
mortality from cancer was caused by this type of
cancer.2 Since 1950 the crude mortality figure for
prostate cancer increased 3.4-fold, while the ageadjusted mortality rose 1.5-fold.
It is an intriguing question why the incidence and
mortality rates for this malignancy are on the
increase almost all over the world. The study of
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incidence and mortality trends can contribute to a
clearer understanding of how prostate cancer can
be related to particular risk factors. It may give
clues for further research on the origins and
development of prostate cancer. For prostate
cancer both so-called birth-cohort effects and
calendar-period effects can be expected. Birthcohort effects may have arisen from changes in
exposure to causal factors in the personal or
ambient environment in successive younger
generations. Changes in diagnostic or therapeutic
methods may have contributed to the existence
of calendar-period effects.
In this paper temporal trends in prostate cancer
mortality in the Netherlands arc presented, based
on mortality data from the Dutch Central Bureau
ofStaüstics (CBS) over the period 1950-1989. Until
now incidence data from a national cancer registry
are not available in the Netherlands. For this
reason Dutch cancer incidence data could not be
investigated for temporal trends.
Method·
In the Netherlands, the CBS registers underlying
causes of death since 1900. The number of men
with prostate cancer as cause of death as well as
age-specific numbers of male population were
abstracted from annual publications of the CBS
for the years 1955-1989. In this period the CBS
used four revisions of the International

Classifications of Disease. In the sixth and seventh
revisions, ICD-code 177 was used as definition for
prostate cancer; in the eighth and ninth revisions,
ICD-code 185 was used. Fortunately, no difference
exists between these two ICD-codes.
For statistical analysis, numbers of prostate cancer
deaths were arranged in 5-year age groups and
5-year calendar periods of death. Rates per
100,000 man-years based on these numbers are
summarized in TABLE I . Age-standardized
mortality rates were calculated by the direct
method, using the European population as the
standard population. 3 Since prostate cancer is
primarily a disease of older men, ages under 55 were
ignored in the analysis. Only 1% of prostate cancer
mortality occurs in men under 55 years of age. The
oldest age groups which could be used in analysis
were βο-84, because the data published by the CBS
are not specified by 5 year age groups for older
men. Birth cohorts were defined by combining
age- and calendar-time periods on the basis of their
central year of birth (see the bold printed step-line
ІП TABLE i).

To estimate the separate effects of age, calendar
time, and birth cohort on time trends in mortality,
a simultaneous analysis of these factors was
performed by use of a multiplicative statistical
model. This rather simple model describes the
mortality for a specific age-period-cohort

TABLE 1

Age-specific prostate cancer mortality per 100,000 man-years in the Netherlands, 1950-1989*
calendar year of death:
1950-54 1955-59 1960-64
age:
55-59
60-64
65-69
70-74
75-79
80-84
85+
total

8.4

1965-69

1970-74

1975-79

1980-84

1985-89

9.5
28.0
72.2
151.1
293.2
508.7
804.2

11.2
32.1
72.2
156.1
300.7
551.1
921.8

28.4

30.6

8.0
24.6
61.4
120.1
250.6
351.2
418.2

7.6
21.7
60.8
130.1
244.7
396.2
550.7

21.2
62.8
126.9
273.1
440.7
622.6

9.0
25.5
64.4
139.8
290.1
489.8
698.9

9.2
23.4
62.0
132.8
279.9
477.7
739.6

8.9
24.4
68.2
149.5
287.6
497.9
786.8

20.5

22.0

24.0

26.3

25.5

27.6

• the rates printed bold are from the 1900 birth cohort.
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combination, apart from random fluctuation, as a
product of age, calendar period, and birth cohort:4
:
*apc ' OaßpYc

M

Yape = mortality rate for age group a,
bom in period с as experienced
during calendar period ρ
α , = factor describing the effect
on mortality of age group a
βρ = factor describing the effect
on mortality of calendar period ρ
7c = factor describing the effect
on mortality of birth cohort с
Such a model is also called a log-linear model,
because by taking the logarithm on both sides of
EQUALITY ι one obtains a linear model:
In (Yape) = In a a + In βρ + In Ye

И

The age-factor, period-factor, and cohort-factor
are fitted in such a way that their products in all
age-period groups in TABLE I are as close as
possible to the observed rates. The maximum
likelihood method was used for estimating these
factors, using the statistical program GLIM for
computations.
For testing the goodness-of-fit of the models with
the observed mortality rates, as well as for testing
the models against each other the chi-square
approximation to -2 In (likelihood ratio) was used.
For an outstanding exposition of log-linear models
for temporal variation in cancer, two papers by
Clayton and Schifrlers are recommended. 5 · 6
Results
Mortality from prostate cancer rises steeply with
age. There is a 75-fold difference between the
mortality rates in age-group 55-59 and those of agegroup 85+ (FIGURE I). During the period
1950-1989 the age-standardized mortality rate from
prostate cancer increased in the Netherlands from
20.5 to 30.6 per 100,000 man-years. This is
approximately 1% per year. The total increase
during these years was 49% (TABLE I). The
increase was largest among men of 75 years and
older (FIGURE I). In FIGURE 2 the age-specific
MORTALITY TREND FROM PROSTATE CANCER

mortality rates are plotted vs. period of death. In all
age groups a continuous increase seems to occur
during the distinct periods in which death was
registered, especially in the oldest age groups.
FIGURE 3 shows the mortality curves for successive
birth cohorts. There seems to be a slight increase of
mortality from birth cohort to birth cohort,
indicated by a shift to the left.
To investigate potential period effects and birthcohort effects separately, the standardized
mortality rates were analyzed by use of a
multiplicative model. Statistical modelling of the
observed rates led to the results summarized in
TABLE 2. If a model gives an excellent description
of the observed rates the deviance from the model
is close to the number of degrees of freedom (df).
In that situation the p-value is far from significant.
MODEL I which assumes that there is no temporal
trend in prostate cancer mortality at all, gives a very
poor description of the data considering the large
deviance compared to the number ofdf (344.1 vs. 42)
and the significant p-value. The simplest model to
describe temporal variation is the so-called agedrift model. 5 This model gives a good description of
the data when a temporal trend exists for which no

FIGURE 1

Prostate cancer mortality rates according to age in
the Netherlands, 1950-1989
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FIGURE 2

Age-specific prostate cancer mortality according to
period of registration in the Netherlands, 1950-1989
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distinction can be made between calendar-period
effects and birth-cohort effects. For prostate cancer
mortality the age-dnft model (MODEL г) does not
hold either, since there exists a large deviance from
the model. The next two models to consider are
(he age-period model (MODEL 3) and the agecohort model (MODEL 4). For the observed rates
the age-period model docs not provide an
adequate description of the data. The age-cohort
model, however, shows no significant deviance

from the model: p=o.20. It appears that the Гиіі
age-period-cohort model (p=0.65) summarizes the
mortality rates adequately as well. Compared to
the age-cohort model (MODEL 4 minus MODEL 5)
the full model actually gives a significandy better fit
of the observed incidence rates (p—0.02).
It is difficult to interpret the full age-periodcohort model, because the three variables 'age at
death', 'year of birth', and 'year of death'
combined in this model are not independent. As a
consequence of this relationship the model has
more parameters than may be estimated from the
data. In fact there are infinitely more sets of
parameters which lead all to the samefittedrates.5'7
To overcome this problem the solution chosen
from the age-period-cohort model was one in
which the cohort effect is the same as found in the
age-cohort model. The rationale for this approach
is that this model was found to give a good fit of the
data as well (albeit less adequately than the full
model does). Through this approach, the period
effect could be identified. Subsequently the
parameter estimates ß p were used to calculate
relativerisksbetween calendar periods, with the
1955-1959 period acting as a reference. It was

FIGURE 3

Age-specific prostate cancer mortality rates according to birth cohort (1880-1915) in the Netherlands
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TABLE 2

GLIM statistics for prostate cancer mortality in
the Netherlands
о
u
Φ
e
я
>
>
e
2
•S
•0
model:
1 age
334.1
2 age f drift
79.5
Sage t- period
61.6
4 age f cohort
36.4
Sage t-period 4 cohort 20.8
model 4 - m o d e l 5
15.6
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FIGURE 4

Period trend (1950-1989) in prostate cancer mortality rates in the Netherlands, expressed as age-adjusted
risk relative to the registration period 1950-1954
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found that although the full model describes the
observed mortality data significantly better than
the age-cohort model, the period effect appears not
to be relevant quantitatively (FIGURE 4). In the
same way relativeriskswere calculated between
birth cohorts (with the birth cohort 1880 as
reference) using the parameter estimates yc. From
this analysis it was found that the cohort effect
causes a continuous mercase ofrisk from birth
cohort to birth cohort (FIGURE 5).
Discussion
The worldwide tendency towards increased
prostate cancer mortality over time was also found
in this study. The age-adjusted mortality rales in
the Netherlands rose between 1950 and 1989 with
an average increase of 1 % per year. It is
unreasonable to assume that this increase is entirely
the result of changes in the registration of causes of
death, although registration bias may be of
influence. There may be an effect of a greater case
detection owing to changing and more efficient
diagnostic practice (e.g., the introduction of
transurethral resection, transrectal biopsy,
MORTALITY TREND FROM PROSTATE CANCER

1970-74

1960-84

transrectal ultrasonography, and the radio-immune
assays for serum acid phosphatase and prostatespecific antigen). Such an effect would result in a
calendar-period effect, assuming that it affects all
ages equally. The results of statistical modelling,
however, indicate that the increase of mortality can
be accounted for chiefly by a birth-cohort effect.
Although the full age-cohort-period model gives a
better fit of the data, the calendar-period effect
contributes much less to the observed increase of
mortality than the cohort effect Birth cohort
effects have also been found to predominate over
period effects in United States mortality data."
It has to be borne in mind that the incidence and
mortality trends of prostate cancer might be
influenced in a different way by changes in
diagnostic and therapeutic practice. Since prostate
cancer very often remains unrecognized, the
recorded incidence rate will increase proportionally
to the medical effort directed to older men. Potosky
et al.,9 mdeed, demonstrated a strong correlation
between prostate cancer incidence and the
increasing use of transurethral prostatectomy in the
United States. They also found that the incidence
27

FIGURE 5

Birth cohort trend (1870-1925) in prostate cancer mortality rates in the Netherlands, expressed as ageadjusted risk relative to the birth cohort 1870
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rates of localized-stage tumors rose about 50%
more than the rates for regional and distant-stage
cancers. An increase in the proportion of latent
tumors has also been observed in other studies.'0"12
This rise in incidence owing to a larger detection
rate will not necessarily induce a proportional
increase of mortality, since earlier detection of
disease will effect in a lower case fatality. In
Norway a shift towards a higher percentage of
localized cases was accompanied by an increase of
the 5-year survival rate for prostate cancer. '
Furthermore, changes in treatment practices may
contribute to improved survival, irrespective of an
earlier diagnosis or a larger proportion of latent
tumors. Preferably, therefore, the temporal trends
in prostate cancer morbidity and mortality have
both to be taken into account.
In the analysis of the mortality rates from prostate
cancer in the Netherlands, a continuous increase of
risk from birth cohort to birth cohort was found.
This finding is in contrast with that of other studies
on cohort effects in prostate cancer mortality. In
28

1900

1910
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-I1920
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those studies a peak mortality rate was found for
the cohorts bom at the end of the nineteenth
century with a decline4'3"15 or stabilizing of the
rates for later birth cohorts. ' 6 · 1 7 It is unclear why
this trend of stabilizing or even declining of
prostate cancer mortality should not be observed in
the Netherlands.
A variation in particular patterns in the trends
per country has been found also in the analyses of
prostate cancer incidence in the Scandinavian
countries from 1953-1977. In all these countries
birth-cohorts effects were found.12 In Sweden and
Finland a stabilization of the incidence was
observed among the cohorts born after 1910, while
in Norway and Denmark an increase of incidence
was found among consecutive birth cohorts.12
From the results, it can be concluded that there has
been a considerable increase of mortality from
prostate cancer among Dutch men since the early
1950s. Period eíTects and especially cohort effects
have contributed to the observed increase. The
latter suggests that changes in the exposure to
MORTALITY TREND

agents in the personal or ambient environment οΓ
certain age groups in particular may have
contributed to the recorded increase in prostate
cancer mortality Several possible risk factors have
been suggested m the literature, among others
dietary, hormonal, sexual, infectious, social and
1M4
occupational
It should be remembered that
there is an alternative explanation for the observed
cohort efTect When changes in urological practice
do not alTect all age groups equally (which would
be the case, for instance, if the successive
improvements in urologica! diagnostics lead to an
increasing detection rate especially among older
men), tbs would have resulted in increasing
detection of prostate cancer in successive birth
cohorts There is an evidence of such an 'artificial'
cohort effect, since in several studies an increasing
proportion of latent prostate tumors was found
ιβ2
among men in older age groups '
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PART 2 - FEASIBILITY STUDY

I

N 1989 A P I L O T S T U D Y was conducted to explore the feasibility of a large scale
case-referent study on the relationship between prostate cancer and work environ-

ment. The study was executed with the help of the urologists in four hospitals in the
south-eastern part of the Netherlands. Self-administered questionnaires were used to
obtain information on the occupational histories of the cases and the referents (patients
with prostate hyperplasia) and on several potential confounders. From the results of this
study it was concluded that two categories of workers may have a slightly elevated risk of
prostate cancer: metal workers, mechanics and repairmen, and workers in farming. It
was decided, therefore, to pay special attention to these categories in the major study.
A second decision had to be taken concerning the implementation of the study. Both
for methodological and practical reasons it seemed preferable to choose a registry-based
approach in the major study. Although the hospital-based approach proved to be succesful (in terms of a high response to the questionnaire survey), it was found to be very
labour-intensive for the participating hospitals to cooperate in the study.

CHAPTER 3

P R O S T A T E C A N C E R AND W O R K E N V I R O N M E N T *
Summary
A case-referent study was conducted to investigate the relation between occupation and prostate
cancer. For this study 109 cases and 209 referents (patients with prostate hyperplasia) were selected from the registries of four hospitals. Self-administered questionnaires were mailed to all subjects to obtain information on their occupational history. The response was 85%. Nonsignificant
elevated risks were found for farmers, metal workers, mechanics and repairmen, traders and
salesmen. A significant risk excess was observed for teachers (n=6; odds ratio (OR) 4.25; 95%
confidence interval (CI) 1.14-15.79). The O R calculated for farmers older than 70 years was also
significant (n=g; O R 2.12; 95 % CI 1.03-4.38). Literature was searched for additional evidence of
excess risk among farmers, metal workers, mechanics and repairers, and to find clues for actual
risk factors. From the review it can be concluded that these occupations may have a slightly
increased risk for prostate cancer. However, the actual risk factors are uncertain.

Introduction

Prostate cancer is frequently diagnosed in men
aged 60 years and older. In the Netherlands, the
incidence and mortality rates of this malignancy
are second only to those of lung cancer. In 1988
there were 2006 deaths from cancer of the prostate,
3% of the mortality among Dutch men. ' Between

1950 and 1988 the mortality from prostate cancer
increased from 12.1 to 27.5 deaths per 100,000
man-years. After correction for age there was an
increase of mortality of 46% during this period.
Current knowledge of the etiology of prostate
cancer is still minimal. Genetic, hormonal, sexual,
dietary and other life style faeton have been

* Van der Gulden JWJ, KolkJJ, Verbeek ALM. J Occup Med 1992; 34:402-409.
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implicated The results of studies on these factors
are conflicting This also applies to risks associated
with occupational exposures Positive associations
have been observed with certain occupations, but
for most of these occupations the study findings are
not consistent
In 1989, we conducted a case-referent study in
the Netherlands to evaluate the relation between
prostate cancer and occupation T o avoid selection
and information bias a reference group was
formed of patients with prostate hyperplasia, who
were treated in the same hospitals as were the
cases As far as is known prostate cancer and
2
prostate hyperplasia arc distinctive entities Odds
ratios (OR) were estimated for the longest-held
jobs and for the jobs the respondents held between
1958 and 1968, taking into account an induction
and latency period of 20 to 30 years In addition we
searched for studies on prostate cancer and
occupation to answer the following two questions
1 Do the results of other studies support our
finding of an increased incidence of prostate
cancer among farmers, metal workers,
mechanics and repairmen' 1
2 If so, arc there any clues for actual work-related
risk factors in these occupations'
Methods and populations
For this pilot study 109 cases and 209 referents
were selected from the registries of four hospitals in
the south-eastern part of the Netherlands Cases
are defined as men in whom histologicallyconfirmed prostate cancer was diagnosed in 1988
The referents were patients being treated for
prostate hyperplasia in the same year and in whom
no signs οΓmalignancy had been found in
histological examination
Self-administered questionnaires were mailed to
the cases and to the referents Three weeks after
mailing the questionnaires, reminders were sent to
all subjects We used a slightly modified version of
a questionnaire on occupational history, developed
recently by an EC study group 3 In the original
version of this questionnaire, information is
obtained on the last (or current) job, the previous
job and on any other employment in which the
subject had spent more than ten years We have
changed the latter in 'any other employment
32

longer than one year' to get a more comprehensive
picture of the occupaüonal history One new item
was added to inquire on 16 particular types of
occupational exposure The part of our
questionnaire reserved for collecnng information
on confounding factors such as age, smoking,
drinking and socioeconomic status, is almost the
same as that found in the original version of the
E C study g r o u p 3
Bearing in mind an induction time of 20 to 30
years4 we compared the (major) posiüons the
respondents occupied between 1958 and 1968 to
estimate O R s for specific occupational categories
O R s were estimated also for the longest- heldjobs
Confidence intervals (95%) were calculated, using
Miettinen's test based limits 5
The rate ratios (RRs) estimated for the prostate
cancer risk of farmers, metal workers and
mechanics and repairmen, found in literature,
were summarized in three tables R R s were
recorded only when they were calculated for at
least five cases If updates of a particular study are
published, only the R R found in the most recent
update was included For SMRs, P M R s , SIRs
and PIRs reported without confidence intervals or
presented with 90% or 99% confidence intervals,
95% confidence intervals were calculated by the
short-cut method described by Vandenbroucke 6
To improve the accuracy, (V(Obs + 1) + 1) is used
as approximation of the upper limit, instead of
(vObs + 1) , as proposed by Ulm '
Results
C A S E - R E F E R E N T STUDY

Seven cases and two referents died before the
study began Five subjects were contacted owing to
removal From the remaining 304 subjects, a total
of 259 (85%) returned a completed questionnaire
The response rate was equal among cases (n=86,
response 85%) and referents (n= 173,85%) and it
was high in all age groups, even in the group over
age 80 β
Cases and referents did not difFer in age, or
smoking and drinking habits The average age of
both cases and referents was 69 years (SD 8 7)
Both groups started to work when they were 16
years old on average (SD 4 о) and stopped 44 years
later at the mean age of 60 years (SD 6 2) At the
FEASIBILITY STUDY

TABLE I

Odds ratios and 9 5 % confidence intervals for prostate cancer according to occupation
occupation
between 1958 and 1968:

occupation:
blue collar:
metal work
mechanic and repair
farming
production work
construction work
white collar:
teaching
sales
administrative
management

в

О

longest held occupation:

5

I

υ
m
β)

5
5
12
8
6

5
6
17
18
16

2.07
1.72
1.49
0.88
0.74

0.450.520.680.360.28-

9.46
5.74
3.28
2.17
1.92

5
5
13

5
7
18

2.07
1.46
1.53

0.45 - 9.46
0.46-4.67
0.72- 3.26

7
6

18
14

0.76
0.85

0.30- 1.92
0.31 - 2.32

6
5
9
6

3
6
16
15

4.25
1.72
1.15
0.79

1.14-15.79
0.52- 5.74
0.48- 2.77
0.30- 2.07

6
6
9
6

3
7
17
15

4.25
1.78
1.07
0.79

1.14-15.79
0.59-5.41
0.45-2.53
0.30-2.07

• odds ratio relative to all other occupations.

time of study only 15% of the respondents were
still at work. The majority of respondents recorded
one to three jobs; only 13% noted four to six jobs.
A small difference was found for socioeconomic
status. In relation to their longest held jobs 14% of
the cases could be classified as skilled workers and
32% as professionals or managers. For the referents
this was 25% and 22%, respectively. TABLE I
summarizes the O R s calculated for occupations
practiced by at least five cases. Elevated risks were
found for farmers, metal workers, mechanics and
repairmen, traders and salesmen and for teachers.
Only the effect found for the last-named occupation
is statistically significant. Because it is difficult to
envisage specific occupation-related risk factors for
prostate cancer in sales and teaching, further
attention was restricted to farming, metal work
and mechanic and repairwork. The findings of
separate analyses for men younger and older than
70 years are summarized in TABLE 2. For farmers
the O R for the older age group was of borderline
significance. No difTerence was found between the
O R s calculated for younger and for older metal
workers, mechanics and repairmen.The mean ages
of the farmers, metal workers and the maintenance
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workers in the case group were equal to that of the
referents with identical occupations. The average
number of years that the cases and referents had
been employed before 1969 in these occupations
did not differ. Comparable percentages of the
cases and referents who had worked as farmers,
metal workers, mechanics or repairmen reported
occupational exposures to pesticides, fertilizers,
exhaust gases, metals, welding fumes, solvents,
lubricating oils, paints, limes, dust, and cadmium.
R E V I E W OF LITERATURE

Prostate cancer is associated with farming in
several other studies on the etiology ofthis
malignancy. The findings of 29 recent studies with
five or more cases who had worked as farmers or
farm workers are summarized in TABLE 3. Risk of
prostate cancer was found to be at least borderline
significantly elevated in 13 of these studies.
Most of the studies on the prostate cancer risk of
metal workers and of mechanics, repairmen and
machine operators show a slight excess of
incidence or mortality (see TABLES 4 and 5). In a
many of these studies a statistically significant
excess of risk was observed.
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TABLE 2

Odds ratios and 95% confidence intervals for prostate cancer according to occupation
between 1958-1968 and age
younger than 70 years old:
70 years old or older:

«
«
•
0

•_
О

e
occupation:
farming
metal work, mechanic
and repair work

и

О

#

1в

*
к
О

3

8

0.75

0.20- 2.81

8

9

1.87

0.91 - 3.85

β

in
η

и

•
»со

С
О
і.

•

и

«
•

СЕ

9

9

2.12

1.03- 4.38

2

2

2.04

0.29-14.45

О

m
01

* odds ratio relative to all other occupations.

Discussion
Most of theriskestimates found in literature for
the association between prostate cancer and
occupation are weak. To minimize bias in the
current study, we chose a reference group of
patients with prostate hyperplasia for both
methodological and practical reasons. The recent
experience of urological diagnostics and treatment
of all study subjects and the possibility to invite
both cases and referents for study without referring
to cancer or hyperplasia, should reduce differential
recall. The fact that both prostate cancer and
hyperplasia patients were referred to the urologist
because of comparable complaints and symptoms
reduced selection bias. Histological confirmation
of the diagnosis of all subjects precluded bias by
misclassificatìon of disease. A practical advantage
of the choice of hyperplasia patients as referents
was that all subjects were treated by urologists.
Hence, only a small group of physicians had to
be requested to cooperate in the study.
As far as is known the etiologies of prostate
hyperplasia and prostate cancer are not related.
The predominant origin ofhyperplasia is
periurethral.2·9 Prostate carcinoma arises mainly
in the peripheral part of the gland, outside the
area chiefly affected by benign hyperplasia.2·10
No evidence was found of a relation between
hyperplasia and latent prostate cancer in a
consecutive series of autopsies," nor in a follow-up
study among 838 men with prostate hyperplasia. '2
The finding that prostate cancer sometimes
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develops in a hyperplastic prostate can be explained
by the fact that both diseases are common in elderly
men.13
Bearing in mind an induction time of 20 to 30
years,3 we estimated ORs for the major jobs which
the respondents had between 1958 and 1968. From
TABLE 1 it can be concluded that the differences
between the ORs calculated in this way and those
estimated for the longest held jobs are small. A
significant elevatedriskwas only found for teachers.
In our opinion this unexpected finding should be
considered as the result of chance. With the
exception of chemistry teachers and possibly others
in the sciences, it is unlikely that teachers are
exposed to occupational carcinogens. In an extended
study carried out by the Danish Cancer Registry
no excessriskwas found for workers in educational
services (n=25; PIR 0.94; 95%CI 0.63-1.39).'*
The increased ORs estimated for workers in
farming, metal work and maintenance work are
consistent with the increasedriskestimates found in
most of the reviewed studies on these occupations.
It is not likely that publication bias is responsible
for this finding because in the cited papers about
case-control studies both positive and negative
ORs are presented for several occupations, while
the papers dealing with cohort studies present RRs
for several cancer sites, elevated as well as
decreased. The review suggests, in sum, that
farmers, metal workers, repairmen and mechanics
have slightly increasedrisksfor prostate cancer. It
remains uncertain, however, which are the actual
FEASIBILITY STUDY

risk factors for these occupations or which is the
underlying pathogenesis. In some studies attention
has been paid to potential risk factors in farming
15 17
work. Associations were found with dairying, "
18 19
19 21
cattle and sheep, · and poultry. " Brownson et

23

al detected an excess risk in both agricultural crop
23
and livestock production. Siemiatycki et al found
excess prostate cancer incidence among grainexposed workers, mainly grain-elevator workers
and fanners. An effect of exposure to chemicals

TABLE 3

Risk ofprostate cancer among farmers from various countries
country (occupation):
incidence studies:
USA, Utah (aw)
Sweden (aw)
Sweden (aw)
Sweden (aw)
New Zealand (aw)
Denmark (aw)
USA, Hawaii (f)
USA, Missouri (aw)
USA, New York (f )
USA (aw)
N Italy
The Netherlands (aw)
USA, New York (df)
USA, N Carolina (f)
mortality studies:
Iceland
USA
Sweden
USA, Washington (aw)
USA
USA, California (aw)
Brit. Columbia (fw)
USA, N Carolina (f)
Brit. Columbia (f)
Canada (aw)
USA. Iowa (f)
USA. Wlnconsin (f)
New Zealand (f)
USA. Iowa (f)
USA, Illinois (f)
New Zealand (aw)
USA, Illinois (f)

cases

effect
measure

specified
measure

0.6
0.8
0.95
1.06
1.08
1.13

OR
PIR
SIR
SIR
OR
PIR
OR
OR
OR
OR
OR
OR
OR
OR

0.3 0.430.911.030.860.930.7 1.1 -

SMR
SMR
SMR
PMR
SMR
PMR
PMR
PMR
PMR
SMR
OR
PMR
OR
SMR
OR
RR
SMR

0.370.770.900.950.890.950.771.0 1.050.41 -

9
14
3890
6839
94
97
27
432
26
37
35
12
•>

30
8
263
1066
842
120
304
40
233
764
6
4827
1016
509
1138
37
?
?

1.2
1.33
1.52
1.52
1.68
1.49
4.8 *
5.00
0.86
0.88
0.96
1.02
1.06
1.07
1.09
1.1
1.13
1.16
1.19*
1.22
1.26
1.41
1.6 *
1.61
1.95*

95% CI
1.4
1.36
0.99
1.09
1.33
1.38
2.0
1.6

0.83- 3.39
0.68- 3.28
2.14 - 11.68

reference
48
49
50
51
52
14
24
53
54
55
56
this study
15
26

1.69
1.00
1.02
1.09
1.27
1.20
1.49
1.3
1.22
2.57

1.14- 1.30
1.13- 1.41
1.33- 1.49
1.12- 2.25

57
58 f
59
60 t
61 f
62 t
63
19
63
64
21
16
17
18
65
66
67

• ρ s 0.05
t cited from Blair et a l . №
abbreviations: aw = agricultural workers, df = dairy farmers, f = farmers, fw = farm workers.
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TABLE 4

Risk of prostate cancer among metal workers from various countries
country (occupation):
Incidence studies:
USA, California |w|
Norway (nf)
Denmark (mm)
Finland (sr)
Norway (nf)
USA, Missouri (p)
USA, Utah (w)
USA, N Carolina (mw)
Norway (nf)
Norway (nf)
Sweden (nf)
Finland (mm)
Denmark (bm)
Europe(w)
USA, Missouri If)
Sweden (mw)
USA, Missouri ltd)
The Netherlands (mw)
USA. New York (bm)
USA, Missouri (bm)
USA, New York (b)
USA(p)
mortality studies:
UK(f)
USA (f)
Europe(w)
USA (f)
USA(mw)
USA(pp)
USA (p)
USA, Maryland (bm)
Sweden (nf)
USA (mm)
USA, Washington (nf)
USA (w)
USA, California (p)
USA. California (sr)

cases
12
66
427
48
125
20
37
7
32
20
23
39
36
36
10
12
9
5
7
11
5
8
22
5
10
57
32
19
57
8
12
5
8
14
6
4

effect
measure

specified
measure

95 4 CI

0.68
0.86
0.97
0.98
0.99
1.0
1.0
1.15
1.13
1.2
1.20
1.26
1.23
1.46
1.5
1.5
1.8
2.07
2.2
2.5
6.7 *
7.35*

PIR
SIR
PIR
SIR
SIR
OR
OR
OR
SIR
SIR
SIR
SIR
PIR
SIR
OR
PIR
OR
OR
OR
OR
OR
OR

0.340.690.880.720.750.6 0.7 0.380.770.7 0.750.900.89-

1.20
1.10
1.07
1.29
1.31
1.7
1.5
3.45
1.61
1.8
1.82
1.73
1.71

1.02 0.7 0.760.8 0.45-

2.02
3.3
2.65
4.2
9.46

0.70
0.76
0.77
0.91
1.10
1.11
1.17
1.18
1.18

SMR
SMR
SMR
PMR
SMR
PMR
PMR
PMR
SMR
SMR
SMR
MOR
OR
OR

0.430.230.370.690.740.660.840.490.600.4 0.67-

1.2
1.62
2.56*
3.0
6.0

1.1 - 5.7

1.07
1.81
1.42
1.19
1.56
1.75
1.52
2.36
2.09
2.8
3.24

reference
69
70
14
71
47
22
48
26
72
73
45
71
14
74
22
49
22
this study
75
22
75
55
76
77
74
78
79
80
81
82
45
83
44
39
84
84

• p s 0.05
abbreviations : b = blacksmiths, bm = workers in basic metal industry,
e = engravers, f = foundry workers, mm = workers in manufacture of metal products,
mw = metal workers (miscellaneous), nf = workers in nonferrous metal industry, ρ = plumbers,
pp = polishers and platers, sr = shipbuilders and -repairmen, td = tool and die makers, w = welders.
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such as pesticides and fertilizers has been suggested.
Burmeister et al2' found an association with
herbicide and insecticide use; however, the ORs
were significantly elevated both in counties with a
high and with a low production of these
compounds. In addition, a slight, nonsignificant,
elevatedriskfrom exposure to pesticides was found
by Le Marchand et al.24 Rotkin25 observed a
significant association with fertilizer use. However,
in other studies'6·19·26 no association was found with
exposure to these compounds. In studies among
workers licensed to apply pesticides2'·28 and among
males employed in manufacture of herbicides and
fertilizers,14·29 no excess of prostate cancer was
observed. Coggon et al,10 by contrast, found a
slight, nonsignificant, excess of death from prostate
cancer among workers in the manufacture of
phenoxy acid herbicides. A significant 60%

increase in prostate cancer incidence was observed
among operators in a nitrate fertilizers plant but
not among workers manufacturing other
fertilizers.3' Chiazze et al32 reported a significant
excess among research workers who may have
been exposed to insecticides or fluorine dérivâtes.
It may be relevant that exposure in pesticide and
fertilizer production may be much lower than
exposure experienced by those who are the
ultimate users of these compounds.
Siemiatycki et al33 observed a significant
association between exposure to lubricating oils
and prostate cancerriskin mechanics and farmers,
but no dose-response relationship was found.
Significant associations with exposure to diesel fuel
and to mineral spirits and borderline significant
associations with exposure to heating oil, cutting
fluids, hydraulic fluids and to other mineral oils

TABLE 5

Risk ofprostate cancer among mechanics, repairmen and machine operators from various countries
country (occupation):
incidence studies:
USA. Utah (m,r)
Denmark (r)
USA. Missouri (ar)
USA (mal
Iceland (ma,me)
USA, Missouri (m,r)
USA, Utah (mo)
The Netherlands (m.r)
USA, New York (r)
USA,NewYork(ma)
USA. Missouri (mo)
mortality studies:
USA. California (a)
USA (ar)
Italy (a)
USA (m.r)
USA, California (me.mo)
USA, Illinois (m.r)
USA, Illinois (mo)

cases

effect
measure

specified
measure

95% CI

21
11
17
8
5
23
33
5
27
7
5

0.9
1.07
1.3
1.31
1.57
1.6
1.6
1.72
2.1 *
2.4
4.7

OR
PIR
OR
PIR
SMR
OR
OR
OR
OR
OR
OR

0.6 0.590.7 -

25
8
10
17
5
23
12

0.93
0.95
1.36
1.74*
2.0
2.2 *
2.9 *

SMR
PMR
SMR
MOR
OR
OR
OR

0.600.480.65-

1.6
1.93
2.3

0.51- 3.66
1.0 - 2.6
1.0 - 2.5
0.52- 5.74

1.1 - 20.0
1.37
1.87
2.51

reference
48
14
22
55
85
22
48
this study
75
75
48
86
40
87
39
84
65
65

•ps0.05
abbreviations: a = aircraft workers, ar = automobile repairers, m = mechanics, ma = machinists,
me = mechanical engineers, mo = machine operators, r = repairmen.
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were also detected in this study, but for these types
of exposure no association was found with
particular occupational categories.33 In three other
studies, by contrast, both a significant34 and a
nonsignificant35·36 decrease of prostate cancer risk
was detected among workers exposed to mists from
cutting-oil or from mineral oils.
Siemiatycki et al3' reported a significant
association with occupational exposure to
combustion products of liquid fuels and coal. In
the study of Rotkin et al," more cases than controls
reported exposure to exhaust fumes. A significant
excess of deaths owing to prostate cancer was
observed among fuel men and garage workers and
gas station owners."·39 Schwartz40 found a slight,
nonsignificant, excess of mortality among workers
in gasoline service stations. No elevation of risk,
however, was detected among workers employed
in oil distribution centres,41 heavy construction
operators exposed to diesel exhaust emmisions,42
or among workers in an automobile factory.43
Chechoway et al26 observed no differences between
cases and referents in reported exposure to welding
fumes, iron, lead or zinc but found a nonsignificant
positive association with exposure to solvents.
Some authors investigated the relation between
cancerriskand exposure or duration of employment
as an estimation of exposure. Milham44 found a
higher risk for exposed than for non-exposed
aluminium-reduction workers. No obvious
associations with the duration of exposure were
observed, however, by Axekson et al,45 Langârd et
al46 and Kjuus et al.47
To obtain more insight in the actual risk factors
and pathogenesis of prostate cancer, further
research on the relation between occupation and
prostate cancer should be concentrated on these
topics. It may be proper to choose a multiphasic
approach in future studies, in which all cases and
referents are asked to complete a general
questionnaire, such as the one used in this study,
and in which selected categories of workers (e.g.,
farmers, metal workers, and maintenance men) are
requested to complete also short specific
supplements inquiring in more detail into
particular types of exposure.
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PART з - STUDY DESIGN AND C H O I C E OF THE REFERENCE GROUP

A F T E R T H E P I L O T S T U D Y , arrangements were made for a more comprex \ . hensive population-based case-referent study of the relationship between prostate
cancer and occupation, including life-style related variables such as socioeconomic status
and smoking and drinking habits. In this study the employment history and occupational
exposure of 345 cases suffering from prostate cancer was compared with that of 1,346 sub
jects with benign prostate hyperplasia. The study was executed in close cooperation with
the Comprehensive Cancer Centre I K O , with the help of all the urologists in the I K O region. The potential cases were selected from the IKO-registry. The reference group
was selected from the National Computerized Archive of Pathology Reports (PALGA),
with assistance of the pathology laboratories in the IKO-region. The design and conduct
of the study are described in CHAPTER 4.
Some aspects of the organisation of case-referent studies in cooperation with a regional
Comprehensive Cancer Centre have been discussed with Van Putten and Huy. This dis
cussion is added to CHAPTER 4.
The choice of the reference group - a potential pitfall - is being discussed in more detail
in CHAPTER 5. Dr Pastides's critical remarks made in his LETTER TO THE EDITOR refer
ring to our paper about the pilot study (see CHAPTER 3) and our REPLY are collected in
this chapter.
CHAPTER 4.1

P R O S T A T E C A N C E R AND O C C U P A T I O N .
IMPLEMENTATION OF A
REGISTRY-BASED CASE-REFERENT STUDY*

Introduction
Prostate cancer is a frequently occurring
malignancy in the Netherlands, as in most Western
countries. Until now little is known about the
etiology of this tumour. In addition to genetic and
hormonal factors, life-style factors such as dietary
habits and sexual behaviour have been indicated as
being causal, but the results of studies on these
factors are conflicting. This abo applies to possible
risks associated with occupational exposure. A
positive association has been found with several
occupations, but in general the results of these
studies are not consistent.
In 1990 a case-referent study was started on the
relation between prostate cancer and occupation.

In this study cases are defined as men, bom after
January 1,1900, in whom prostate cancer was
diagnosed and histologically confirmed between
January 1,1988 and April 1,1990. For
methodological and practical reasons the reference
group was not selected from healthy persons but
from patients (also bom after January 1,1900) who
were treated for benign prostate hyperplasia in
the same period as the cases and in whom no signs
of malignancy had been found upon histological
examination. To both cases and referents,
questionnaires were mailed to collect information
on work history (job titles and functions),
occupational exposures and on potential
confounding factors such as age, socio-economic

* Van der Gulden JWJ, Kiemeney LALM, Verbeek ALM, KolkJJIn: L O K . Progress report Dutch cancer registry 1988. Utrecht: L O K , iggijpp 187-191.
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status and smoking and dnnking habits The
questionnaire was a modified version of a
questionnaire on occupational history, developed
and validated recendy by an EC Study Group '
Before the start of this case-referent study, the
suitability of the questionnaire was tested in a
small-scale feasibility study 2 For fanners, metal
workers, repairmen and mechanics several specific
questions were added to the EC questionnaire,
since an increase of risk had been found for these
occupational groups in our pilot-study
Implementation of the study
The study was executed in close cooperation with
the Comprehensive Cancer Centre IKO, with the
help of the National Computerized Archive of
Pathology Reports (PALGA) For this study 563
potential cases were selected from the IKOregistry Obviously, the names of patients with
prostate hyperplasia cannot be found in the IKOregistry Hence, after the urologists in the
[KO-region agreed to cooperate in the study,
PALGA was asked to select the records of patients
treated for prostate hyperplasia without signs of
malignancy and diagnosed in the same period in
the IKO-region PALGA selected 2,011 potential
referents and sent a list of their records to the six
local pathology laboratories After identification of
the records by the pathology labs, lists with names,
addresses, dates ofbirth and treating physicians
were provided to IKO Next, the potential cases
and referents were screened by the attending
urologists with respect to vital status and eligibility
for participation m the study Only subjects who,
according to the urologists, were suitable, were
invited to participate in the study
In order to protect the privacy of both cases and
referents, IKO mailed letters, in the name of and
signed by the urologists, in which the study was
described and the subject was invited to participate
in the study The subjects were asked to complete
the self-administered quesuonnaire included with
the letter and to return it in an enclosed pre-paid
reply envelope, addressed directly to the
investigators Each questionnaire was marked with
a unique respondent number Subjects who were
not able or willing to participate, were asked to
motivate their non-response by filling in a card
44

added to the questionnaire They were requested to
return these cards together with the blank
questionnaires (ulcludmg their respondent
numbers) to the investigators Three weeks after
mailing the questionnaires, IKO sent a reminder
to all subjects
To be able to evaluate certain relevant
characteristics of the subjects who did not
participate, the investigators received a file from
IKO with the respondent number, diagnosis
(malign or benign prostate disease), age and
residence of all the patients who were invited Only
after combining this file with the numbers on the
returned questionnaires could the case or referent
status of respondents and the number and main
characteristics of non-respondents be assessed
Response
Although all potential subjects were judged to be
alive and eligible to study participation, 44 cases
and 102 referents turned out to have died before the
start of the study The letters sent to 11 cases and 39
referents were readdressed to IKO, since these
subjects had moved A total of 1,692 subjects
returned a completed questionnaire, which is 72%
of all the subjects who were invited and 79% of
those who could respond The response rate did
not differ much between cases and referents (see
TABLE 1) In addition to the completed lists, 241
blank questionnaires were received, 34 from cases
and 207 from referents In total 124filledin the
reply card, giving a brief motivation for nonparticipation 97 subjects stated that they were too
old or too sick to complete the questionnaire The
difficulty and length of the quesuonnaire were
mentioned by 6 subjects Of the 2,341
questionnaires that were mailed in total, only 210
(9%) were not returned at all
Discussion
The objective of selecting a reference group is to
estimate the 'expected' amount of exposure of the
population that generated the cases 3 In a registrybased study the case group is defined first The next
step is to identify the population from which the
cases derive and to select representatives from it to
form the reference group In the study described
here we chose a reference group of patients with
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TABLE I

to participate; numbers of returned questionnaires
Numbers of cases and referents selected and invited to
and response rates
cases
referents
selection of potential study subjects
from the IKO- and PALGA-reglstrles:
563
2,011
• subjects meeting the inclusion criteria•
selection by the treating urologists:
• after judging vital status
and eligibility for study participation
lost to participation:
• deceased
• unapproachable due to change of adress
response:
• completed questionnaires
• blank questionnaires with or without
mentioning reason for noncompliance

469

1,872

45
12

103
39

345
34

83%* 74% f
8%

7%

1,346
207

78%* 72% t
12%

11%

* calculated for the numbers of invited subjects minus the numbers of deceased and moved subjects,
t calculated for the numbers of all invited subjects.

ierisk
prostate hyperplasia. This choice limited the
risk of
selection bias since both prostate cancer and
d
hyperplasia patients are referred to urologists
sts for
comparable symptoms and complaints. As far as is
known the etiologies of prostate hyperplasiaa and
prostate cancer are not related. The predominant
•ninant
origin of hyperplasia is periurethral,4·'' whereas
reas
prostate carcinoma mainly arises in the peripheral
ipheral
part of the gland, outside the area generally1
affected by benign hyperplasia.5·6 No evidence
nee was
found of a relation between hyperplasia and
d latent
prostate cancer in cither a consecutive series
:s of
autopsies,7 or in a follow-up study among 838
38 men
with prostate hyperplasia.8 The finding thatt
prostate cancer sometimes develops in a
hyperplastic prostate can be explained by the
fact
he fact
9
that both diseases are common in elderly men.
ien.9
;r
The choice of this reference group has other
methodological and practical advantages.
jf all
Histological confirmation of the diagnosis of
study subjects precluded bias due to
misclassification of disease. Their recent experience
perience

of urological diagnostics and treatment, undergone
by cases as well as referents should largely rule out
recall bias. Moreover, the invitation to participate
in the study made no mention of cancer or
hyperplasia but referred in general terms to illness
of the prostate. From the practical point of view,
the fact that all subjects were treated by urologists
meant that only a small group ofphysicians had to
be asked to cooperate.
A proper study design is a prerequisite for a valid
study. Subsequently, the study itself has to be
carried out properly to obtain valid results. It was,
therefore, important that all pathology laboratories
and all urologists in the IKO-region agreed to
cooperate in the study. This general approval,
undoubtedly strengthened by the involvement of
the Comprehensive Cancer Centre in the
implementation of the study, ensured that the
potential study subjects represented the male
population in the IKO-region.
A practical advantage of the selection of subjects
in whom prostate cancer or hyperplasia was
diagnosed in the recent past, is the possibility of
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a rapid completion of the study. In our study the
entire protocol described above, fromfirstcontacts
with participating physicians up to and including
data entry and processing, was carried out in less
than a year. A disadvantage of this approach,
however, is that some of the potential subjects may
be lost through death or removal or become
uneligible for other reasons. In our study 26% of
the cases and 14% of the referents selected from the
IKO- or PALGA-registries, were lost. The only
way to reduce these percentages is to adopt a study
design in which all existing cases and referents over
a period of years are invited to take part in the
study. This approach, however, carries the serious
risk that only some of the physicians and pathology
laboratories will agree to participate during the
whole study period, since cooperation would be a
far more intensive process than in our study.
In this study a population-based approach was
the aim. Considering the cooperation of all
hospitals in the IKO-region and the high response
rates among both cases and referents, it can be
concluded that the referents are representative of
the population from which the cases originated.
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CHAPTER 4 . 2
T H E R O L E OF COMPREHENSIVE CANCER CENTRES
IN T H E R E A L I S A T I O N
OF C A S E - R E F E R E N T STUDIES*

Recently, Van Putten en Huy described the
problems they encountered in the course of a
patient-control study on the relationship between
occupation and cancer. ' The study was carried out
with the help of two Comprehensive Cancer
Centres and the cooperation of the attending
physicians. The plan they put into operation did
not produce the expected results. Only 38% of the
potential study subjects selected by the Cancer
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Centres participated in the study and completed a
questionnaire. Of the subjects who were actually
approached to participate no more than 58%
responded.
At the same time as the Van Putten and Huy
research took place, we performed a study which
was comparable in many respects.2 The response
was substantially higher. In this paper we will
briefly describe our study design in order to

* Van der Gulden JWJ, Kiemeney LALM, Heijbroek RP. TSoc Gezondheids^ 1993: ην. 126-127.
Van Putten and Huy's REPLY is added to this chapter.

ascertain and explain this difference in response
In our study the occupational histories of
prostate cancer patients were compared with those
of referents with benign prostate hyperplasia The
case group was selected by the Comprehensive
Cancer Centre I K O , the reference group by the
pathology laboratories in the I K O region I K O
sent lists of potential participants to their attending
urologists Those subjects who on the grounds of
their advanced illness were judged to be unsuited
for participation or who were known to be
deceased, were removed from the lists This
concerned 17% of the potential cases and 7% of the
selected referents The remaining subjects (469
cases and 1,872 referents) were contacted by their
urologists At the same time all of them were sent a
questionnaire included with the letter of invitation
(contrary to the approach by Van Putten and
Huy) The subjects were asked to complete the
questionnaires and to return them, or if they were
unable or unwilling to participate, to return the
blank lists as confirmation of receipt In the latter
case they were asked to describe their reasons for
non-response briefly on a reply-card enclosed with
the questionnaire Three weeks after the first
mailing reminders were sent by the attending
urologists
Contrasting with the research done by Van
Putten and Huy all urologists agreed to cooperate
in the study, a prerequiste for a properly conducted
'population-based' study An important factor was
undoubtely that they were already intensively
involved for some time in several research projects
in which the I K O works together with the regional
'Working Group Urological Oncology' In fact an
existing working group could be requested for
collaboration m our study
Despite the preselection of the patients who were
invited, 6% were found to be deceased at the time
of study, 2% of the enveloppes appeared to be
undehverable Of all questionnaires mailed 72%
were completed and returned When corrected for
the numbers of subjects who were deceased or had
moved home the response was 79% Furthermore,
241 questionnaires were returned blank, 124 of
them with a completed reply card The most
important reason mentioned for non-response was
that one felt too old or too sick to participate, for
THE ROLE OF COMPREHENSIVE CANCER CENTRES

some subjects the questionnaire was too long or too
difficult These reasons do not point to drop out
associated with occupational background
From the above the conclusion can be drawn
that it is possible to obtain a high response rate in a
'population-based' case-referent study and that the
Comprehensive Cancer Centres can fulfil a central
role in the execution of such research In principle
many of the obstacles brought forward by Van
Putten and Huy, such as the desirability for
research on the reasons for non-response, can be
overcome In our opinion, the changes of success
would have been much reduced m a study of this
magnitude if this had been a 'hospital-based' one
References
1 Van Putten DJ, Huy T M Problemen bij de
opzet van een patiënt-controle onderzoek naar de
relatie tussen beroep en kanker [Problems in the
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Reply
Van der Gulden et al present m their paper the results of
research, that at the time of writing our article was unknown
to us They state that this research is comparable in many
respects with our study but that it showed a 'substantially
higher response rates' They also indicate that many snags,
among which the inability to conduct a non response study,
'can be overcame m principle' We would like to reply brufly
to these two points
Van der Gulden el al calculate the response relative to the
population of contacted patients rather than relative to the
target population as a whole insofar it conforms to the entena
for inclusion into the study It is due to the cancer registration
that the target population is valid and reliably defined, and
that it can be marked out geographically Expressed as a
percentage of the target population the response of the study of
Van der Gulden el al is 61%(i e 345^63)

This percentage

indicates to whith degree the target population has provided
information, sufficient to make statements which apply to this
populaban The population of 'contactedpatients' is liable to
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incidentab which are subject to change and difficult to verify.

lacking and that selective non-resonse may have serious

Important/actors are e.g., the selection of patients who are

consequences.

deceased or too sick, the lapse of time between entry in the

It is graäßmg to note that in the study by Van der Gulden

cancer register andßtrther selection, and the information

et al it was possible to include questionnaires and non-

accompanying the invitations to patients. The response as a

response reply cards in the same тай as the letter to invite fot

percentage of the number of patients contacted is therefore a

support in the study. Such an approach makes it possible, in

figure which is hard to interpret and should certainly not be

principle, to gain insight into the main characteristics of the

used for comparative purposes. The response of6i % in the

non-responders and into the underlying causes of their non-

'population-based'study by Van der Gulden et al indicates

response, at least in the case of those patients who were

that information about a large part of the target population is

contacted.

D.J. van Putten, T. Huy

CHAPTER 5

CHOICE OF THE REFERENCE G R O U P *

In their orbile entitled 'Prostate cancer and work

References

environment', Van der Gulden et al' report the recruitment of

i. Van der Gulden JWJ,

KolkJJ,

VerbeekALM.

patients with prostatic hyperplasia to serve as controL· in their

Prostate cancer and work environment.] O c c u p M e d

case-control study of risk factors forprostate cancer. The

'992<34:4°^-4°9·

authors site both methologkal and practical reasons for their

¡. Armenian HK, Lilienfeld AM, Diamond DL, Bross

decision. While choosing cases and controbfrom the same

IDJ. Relation between benign prostatic hyperplasia and

service (urology) is certainly easiers than an alternative

cancer of the prostate. A prospective and retrospective study.

strategy, this should not influence the selection rationale if

Lancet ¡974; iù 115-117.

hyperplasia is, in any way, related to one or more of the
etiologicfactorsfor malignancy of the prostate. The authors

Reply

indicate that 'asfar as is known ...'¡he etiologies of these

It is a challenge to choose an appropriate reference

conditions are unrelated and they dismiss thefindingof

group for a disease such as prostate cancer, with a

prostate cancer among some men with a hyperplastic prostate

high proportion of latent tumors. This high

since 'both diseases are common in elderly men'. This is

proportion of undetected cases is a potential source

speculative, however, and does not preclude the possibility of a

of bias. If there is, for example, a greater detection

relationship, as at least one study has suggested.2

of prostate cancer among men in urban areas

For a disease such as prostate cancer, about which so little

(living in the neighbourhood of a hospital) than

is known regarding its causal pathway (s), it would seem

among country men, the odds ratios (ORs)

prudent to avoid the possibility of selection bias, that is, that

calculated for farmers and other rural or urban-

some proportion of the control group has a risk profile similar

associated occupations would be biased. Such a

to the cases because one or more prostate cancer risk factors

selection bias would result in an underestimation

can abo cause enlargement of the organ. To guard against

of the ORs for some occupations and in an

this, the authors should have included a different (or

overestimation of the risk for others. To avoid

additional) control series. Preferably, controb would have

selection bias of this type, the enrollment of

represented prostate disease free individuab in the population

references should be left to (he same selection

who, had they developedprostate cancer, would have been

mechanisms that lead to case detection.1 In our
case-referent study, therefore, a reference group

identified as cases in this study.
H.Pastides

was selected from patients who were referred to

• V a n der Gulden JWJ, KolkJJ, Verbeek ALM. J Occup Med 1992; 12:1206-1208.
This chapter starts with a LETTER TO THE EDITOR of Dr Pastides
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referring to our paper about the pilot study (see CHAPTER3).

urology services on account of symptoms and
complaints similar to those for which the cases had
been referred. Of course, this choice does not
guarantee precluding all bias by selection. The
recruitment of a reference group of prostate
hyperplasia patients would - unintentionally - result
in bias from another selection process, should the
etiologies of cancer and hyperplasia of the prostate
be closely related. Selection óf this latter type would
introduce a bias toward the null value so that the
study would underestimate or even fail to identify
actual risk factors.
Until now there have been only two studies on
the relation between prostate cancer and
hyperplasia. Armenian et al2 found a higher risk for
prostate cancer among hyperplasia patients, while
Greenwald et al3 did not find a clear relation
between these two diseases. Both studies, however,
had serious shortcomings which have been
discussed in detail in recent reviews by Wilson,4
Bosland,* and Nomura and Kolonel.6 A definitive
conclusion about the relation between hyperplasia
and cancer of the prostate will not be reached very
easily because of the high prevalence of both
prostate cancer and hyperplasia in older men,
resulting in co-morbidity by chance' and because
ofthe tendency for patients with prostate
hyperplasia to be examined more often by an
urologist than other men, which results in greater
detection of latent cancer.6
Other epidemiological and biological data
indicate that prostate cancer and hyperplasia are
distinct diseases, which develop independently
from one another in anatomically and
embryologically diíTerent parts ofthe prostate.4·5
Prostate cancer develops mainly as a glandular cell
tumor in the peripheral zone; hyperplasia can be
composed of several types of stromal, glandular,
and epithelial cells and originates predominantly
periurethral.7"' ' Prostate cancer is initiated at an
earlier stage in life, whereas hyperplasia generally
has a later development. ' ' In addition, Bosland3
mentions several differences in the epidemiology of
the two diseases. For example, the incidence of
hyperplasia among blacks in the United States is
found to be similar to that in whites, whereas US
blacks have a considerably higherriskfor prostate
cancer than US whites.12
CHOICE OF THE REFERENCE GROUP

Pastides states that a different (or additional)
control series should have been included in our
study. Which choice, however, would minimize
selection by the detection bias described above?
Besides, how can one be sure that there is no
relationship between the alternative disease chosen
and prostate cancer? As long as so little is known
regarding the etiology of prostate cancer, that will
be speculative either. It is not possible to overcome
this difficulty by using a second reference group. If
the ORs differ, it remains unclear which ofthe two
is the more valid. Even if the ORs for both
reference series would not differ, this is no proof of
an unbiased study result, because the ORs may be
liable to the same degree of selection bias.13
Perhaps, selection of healthy referents from the
general population would have been a good
alternative. We have not opted for such an
approach, however, for fear of recall bias and a
lower response among the referents, which would
seriously threaten the validity ofthe study results.
In our study, the possibility to invite both cases and
referents to participate in the study referring in
general terms to illness ofthe prostate should
reduce differences in recall and response.
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PART 4 - CLASSIFICATION OF WORK HISTORY
AND OCCUPATIONAL EXPOSURE

W

H E N E V E R P O S S I B L E , objective sources of information should be used for
the acquisition of information on the work histories and occupational exposures of
the study subjects. Often, however, the subjects themselves are the only sources of the
required information owing to the lack of valid registered data. The only way left to
obtain this information is by interview or - less expensive - from a self-administered
questionnaire. Obviously, it is an important question whether data gathered in this way
can be considered sufficiently accurate for a proper classification of subjects.
In the course of this study certain matters have been investigated as and when they cropped up.
The first to arise was the question whether it is feasible to make use of mailed questionnaires to ascertain the occupational histories of men over age 70, an important category
of subjects in this study, since about half the incident cases of prostate cancer are older
than 70 years of age (CHAPTER 6). Next, the effect of some minor adaptions of the used
questionnaire on the accuracy of self-reported work histories was scrutinised (CHAPTER 6).
In a test-retest study attention has been paid to the repeatability of self-reported exposure to specific compounds based on the questionnaire used in this study (CHAPTER 7). In
addition, suggestions have been made for further improvement of the items inquiring
after occupational exposure to particular substances (also in CHAPTER 7).

CHAPTER 6.1

FEASIBILITY O F ASCERTAINING O C C U P A T I O N A L

HISTORIES

FROM M E N OVER A G E 70
THROUGH SELF-ADMINISTERED

In epidemiologic research on the relation between
work and disease information is required about
(he occupational history of the study subjects.
Often the only way to obtain this information is
by interview or from a self-administered
questionnaire. The few recent studies on the
validity of self reported job histories were based
on interview or questionnaire data from men
under 65-70 years of age1-3. For diseases which
occur mainly in the elderly this age limit is too low.
For prostate cancer for instance, about half the
incident rases are older than 70 years.
As part of a feasibility study we mailed self-

QUESTIONNAIRES*

administered questionnaires to 304 men between
37 and 88 years of age, in whom histologically
confirmed prostate cancer or prostate hyperplasia
had recendy been diagnosed. All subjects were
selected from the patients registries of four hospitals
in the south-eastern part of the Netherlands. We
used a slightly modified version of a questionnaire
on occupational history, developed recendy by an
EC Working Party.3 In the original version of this
questionnaire, information is obtained from the
current (or last) job, the previous job and from any
other employment on which the subject spent
more than ten years. We changed the latter in

* Van der Gulden J WJ, Verbeek ALM, KolkJJ. IntJ Epidemiol 1990; 19:762-763.
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'any other employment longer than one year' to
get a more complete picture of the occupational
history. One new question was added to inquire
into 16 particular types of occupational exposure.
The part ofour questionnaire reserved for
collecting information on confounding factors
such as age, smoking, drinking and socioeconomic
status, is almost the same as in the original version
of the EC Working Party.
Λ total of 259 № % ) subjects returned a
completed questionnaire. The response rate was
high in all age groups, even in the group over age

TABLE 1

Response according to age group

age group:
559
60-69
70-79
*79
total

η

respons· (%]

33
115
113
43

85
90
83
77

304

85

80 (TABLE I). A third of the 45 men who did not

participate, explained their non-response by
means of a card added to the reminder. The
difficulty and length of the questionnaire were
most frequently mentioned. Three men did not
participate because of emotional involvement.
Three men answered that they were too old to
complete the questionnaire.
We evaluated the quality of the gathered data
by judging the response to single questions. In
addition we judged the consistency of the answers
from individual respondents to interrelated
questions.
The first items in the questionnaire about age,
marital status,home land and smoking and drinking
habits were answered by almost all respondents.
The greatest proportion of missing information is
found for the questions about the year of starting
with drinking (9% non-response) and the weekly
amount of alcohol consumption (7%).
Almost all respondents noted the age of starting
and stopping work. All men described their major
occupation. For the questions about the last (or
current) job the proportion of missing information
is in the order of 3 to 6%. For the earlier period of
work history the amount of missing information is
larger, only 63% of the respondents giving a
complete description of their occupational history.
The average period left out in the descriptions of
the other 37% is 14 years; i.e. in average about a
third of the total period that the respondents had
been employed. For 26% of all respondents a
period longer than 5 years is missing.
The response rate for the added items, inquiring
about particular forms of occupational exposure is
about 75% per item; 18% of the respondents
52

answered these items only to affirm that they had
been exposed to certain compounds. The missing
data for the items on the other compounds would
indicate that they have not been exposed to these
others at all.
There is no difference in the response rate of
single questions of men younger or older than 70
years.This is also valid for the proportion of
subjects with an incomplete work history and the
length of the missing periods. The answers on
interrelated questions are consistent in the
questionnaires of both younger and older
respondents.
From the above the conclusion can be drawn that
it is feasible to make use of a mailed questionnaire
to ascertain the work histories of men older than
70 years of age. Although it was not possible in our
study to assess the validity of the collected data by
comparing them with an objective source of
information, the presented study results give no
reason to assume that validity varies with age.
This conclusion agrees with that of Baumgarten
et al' and Bourbonnais et al,2 but is conflicting
with that of Koskela et al4 who found a negative
association between the agreement of selfregistered data with data from employers'
personnel records and age.
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CHAPTER 6 . 2

INCREASED A C C U R A C Y IN S E L F - R E P O R T I N G
ON W O R K H I S T O R I E S
FOLLOWING M I N O R ADAPTATIONS
OF THE Q U E S T I O N N A I R E *

In 1989 Rona and Mosbech reported in this
Journal theresultsof a study on die validity and
repeatability of occupational histories obtained byaa
self-administered questionnaire developed by an
EC study group. ' This questionnaire inquired
about occupational activities in the course of the
last two jobs and during any other employment
the subject had had for more than ten years. To
assess test-retest reliability the authors compared
questionnaires which had been completed on two
occasions by 370 male subjects in the age range
25-65. In general, it could be concluded from this
study that the intra-individual repeatability of selfreported data about occupation and industry was
satisfactory with kappa values of 0.70 and 0.82,
respectively for the present or last job. The level of
agreement for previously held jobs, however, was
lower. Besides, it was observed that one-third of
the subjects gave a divergent number ofjobs held
in the fint and second questionnaire. Subjects
rarely stated previous jobs in which they had
worked for ten years or more. Rona and Mosbech,,
therefore, doubted the possibility of ascertaining
detailed occupational history by means of mailed
questionnaires. '
In our feasibility study among 304 men (average
age 69 years, ranging from 33 to 88 years),
conducted with a slighdy modified version of the
EC-questionnaire, similar results were found.2
The questions about the last (or current) job were
answered by almost all subjects, but the earlier
work histories of 37% of the respondents were

incomplete, missing 14 years on average (SD 11.9).
On average two jobs were recorded (SD 1.2). An
unexpected finding in this study was that a
considerable proportion of the respondents
submitted their names and addresses in the
questionnaire although this was not required.
In a subsequent case-referent study, now in the
phase of analysis, the same questionnaire was used
to obtain information about the work histories of
the study subjects. As a further modification, a new
question was added, preceding the questions on
work history described above, in which the subject
was asked to write down all jobs in which he had
spent at least one year, starting with thefirstjob and
ending with the last or current employment. To get
a complete history, periods ofuncmployment had
to be mentioned as well. The subject was asked to
note the calendar years covering each period of
(un)employment. By way of illustration an example
of a complete description of a work history was
added. As a second modification, the subject was
invited to give his name and telephone number on
the last page of the questionnaire if he agreed to a
brief telephone interview to clarify any points liable
to misinterpretation; 81% of the respondents agreed
to this and noted these personal data.
In the current study, 1,691 mailed questionnaires
were returned (response 79%); 372 respondents
(22%) had to be approached by telephone. The
mean number ofjobs mentioned was 3 (SD 1.4). In
only 9% of the subjects (versus 37% in the pilot-

* Van der Gulden JWJ, KolkJJ, Verbeek ALM. IntJ Epidemiol 1992; 21:421-422.
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study) the work history between the year of starting
and of stopping work was incomplete, omitting 8
years on average (SD 6.3) (versus 14 year in the
previous questionnaire).
Although the data presented here were not
obtained from the same subjects, a comparison of
the results of both studies is still valid. In both
studies subjects were invited to participate in the
same way. Both the study population of the current
study and that of the pilot-study lived in the mideastern part of the Netherlands; both groups had
in recent years been diagnosed and treated for
prostatic illness. In addition, the subjects of both
studies were comparable as regards relevant
factors such as age, socioeconomic status, total
years of employment, and age at starting and
stopping work.
In our opinion, it can be concluded from these
results that the new question that was added to

the EC-questionnaire reduces ommissions in work
history reporting. A second conclusion is that a
large proportion of respondents is willing to
complement lapses or correct ambiguous
information by telephone, if necessary, when
mention of this has been made in the
questionnaire. Employing both modifications,
more detailed work history can be obtained.
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CHAPTER 7.I

R E P E A T A B I L I T Y OF S E L F - R E P O R T E D
ON O C C U P A T I O N A L

TO PARTICULAR

DATA

EXPOSURE

COMPOUNDS*

Summary
The repeatability of self-reported occupational exposure to eight particular compounds
was investigated in 209 males aged 49 to 87 years. The subjects completed an initial mailed questionnaire and were interviewed by telephone 3-5 weeks later. The study was carried out as part of a case-referent study on the relation between occupation and prostate
cancer. The repeatability of answers was found to be better in the case of some agents
than in that of others: kappas calculated as a measure of concordance range from 0.36 to
0.70. No substantial influence was found to be exercised by age or socioeconomic status,
or by case or referent status. Although the repeatability observed was not flawless, it was
concluded that self-reported exposure data would appear to be a sound basis for epidemiologic studies on the etiology of disease, whenever objective information on occupational exposure is not available.
Introduction
In occupational epidemiology information is often
required about the work histories and the
occupational exposures of the study subjects.
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Whenever possible, objective sources of
information should be used to gather these data.
Unfortunately the subjects are often the sole
sources of the required data. The only way then to

* Van der Gulden JWJ, Jansen IW, Verbeek ALM, KolkJJ. IntJ Epidemiol 1993; 22:284-287.

obtain information is from self-administered
questionnaires or interviews. In recent years,
several studies have been undertaken on the
reliability and validity of self-reported occupational
data. In most of them the accuracy of work
histories obtained by interview15 or from
questionnaires" was the subject of study. Until
now, little attention has been paid to the accuracy
of self-reported data on occupational exposure to
specific compounds. We could trace no more than
four papers on this topic.3·9'1
In the present paper the results will be reported
of a study on the repeatability of self-reported
exposure to eight specific compounds. The study
was conducted in the course of a case-referent
study on occupation and prostate cancer. A testretest design was chosen in which each subject had
to answer the same questions twice. In particular,
the following two questions were investigated:
i. What is the repeatability of self-reporting on
exposure to eight particular compounds?
2. Does the study show any differences in
repeatability related to age, socioeconomic
status (SES) and case or referent status?
Methods and populations
In the second half of 1990 and early 1991
questionnaires were mailed to 469 cases diagnosed
with prostate cancer and 1,872 referents with
prostate hyperplasia. The response was 79%
without much variation between cases (83%) and
referents (78%). The questionnaire used was a
modified version of a questionnaire on occupational
history, developed recently by an EC study
group.8·12 As one of the adaptations, new items
were added inquiring about particular types of
occupational exposure. The text of these items was:
'Have you ever worked with ... or been exposed to
... in your job?', the answer alternatives being
'frequently', 'sometimes', 'never' and 'unknown'.
Besides, it was requested to note an 'L' in the
margin to indicate use of... during leisure activities.
At the end of the questionnaire the subject was
invited to supply his name and telephone number if
he agreed to a possible telephone interview to clarify
any points that might be liable to misinterpretation;
81% of the respondents agreed. The subjects
invited to participate in the repeatability study were

selected at random from those respondents who
returned their questionnaires in February, March
or April 1991 and gave their consent to telephone
contact. A total of 209 subjects aged 49-87 years
(mean 69; SD 7.9) were phoned 3-5 weeks after
receipt of the completed questionnaires. All subjects
invited co-operated in the repeatability study.
During brief telephone interviews the subjects were
asked if they had ever been exposed to any out of
eight particular compounds during work, using
questions equivalent to those used in the
questionnaire. In addition, the subjects were asked
if they had ever used these agents during leisure
activities. All interviews were conducted by the
second author. The alternatives chosen were noted.
Directly after each telephone call, the answers were
combined with those to the mailed questionnaire.
In addition, the year of birth, the SES-code and
the case or referent status were noted.
To assess repeatability the answers given for each
particular compound in the test and retest were
compared for each subject. The kappa-statistic13
was used as a measure of concordance. As a rule of
thumb kappa values between 0.40 and 0.75 should
be interpreted as a fair to good agreement, while
values exceeding 0.75 suggest an excellent degree of
agreement. '4 To compare our results with previous
studies, percentages of agreement were calculated
as well. First an analysis was conducted to look for
concordance of answers given by all subjects. After
that, the measures of concordance calculated for
men bom before 1921 were compared with those of
men born in or after 1921, to investigate the effects
of age. In the same way the influence of SES was
investigated by using the following class scheme:
1. manual workers,
2. lower non-manual employees and small
proprietors and
3. higher non-manual employees, professionals,
managers and large proprietors.
Finally, attention was paid to the effects of case or
referent status by comparing the measures of
concordance calculated for these groups.
Results
Many of the subjects said that they had been
exposed to each of the compounds mentioned
(TABLE I). The measures of concordance
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TABLE I

Percentages of subjects reporting exposure
to particular compounds during work
and leisure time in the mailed questionnaires
and later telephone interviews
mailed
questionnaire:

compound:
pesticides
fertilizers
Iron and steel
non-ferrous metéis
welding fumes
solvents
paints
lubricating oils

»
о
Ï

•
э
•

tf

*

30
25
54
43
36
49
65
53

4
β

1
1
I
2
10
3

telephone
interview:

•
fe

о

«Э
•
tf

22
22
49
35
37
39
39
39

21
34
5
2
1

ì
tf

16
52
11

* percentages of subjects who answered
'sometimes' or 'frequently' to be exposed.

calculated for the answers to the questions about
occupational exposure to these compounds are
summarized in TABLE 2. The kappas found range
from 0.36 (for exposure to solvents) to 0.70 (for
using fertilizers), the percentages of agreement
ranging from 64% to 88%.
The effect of age has been investigated by
comparing the measures of concordance
calculated for men born before 1921 (n=95) and
those bom in or after 1921 (n=i 14). There seems to
be lilde system in the ultimate results: the kappas
for two compounds are the same, three kappas are
slighdy lower and three a little higher. The
influence of SES was assessed in the same way. No
systematic differences are observed between the
kappas of manual workers (n=8o), lower nonmanual employees and small proprietors (n=4i)
and those who were classed in the highest SEScategory (n=88). When comparing the kappas
calculated for cases (n=37) and referents (n=i72),
again no systematic effect is found.
An appraisal of the shifts in response which are
•іб

most lrequently responsible lor discordance has
resulted in the figures shown in TABLE 3: 62% of
the shifts are switches between 'never' and
'sometimes', 26% between 'sometimes' and
'frequendy', the remainder being between 'never'
and 'frequendy'. Considerable percentages of
switches between 'never' and 'frequendy' are to be
found especially for the items on non-ferrous
metals and solvents (TABLE 3). When the shifts
between 'never' and 'sometimes' were looked at in
more detail, it was found that 70% of these shifts
were switches from 'sometimes' chosen in the
mailed questionnaire to 'never' in the telephone
interview. This trend fits with the finding that
larger percentages of subjects reported exposure
to seven of the eight compounds mentioned in the
questionnaires than in the interviews (TABLE I ) .
In contrast with this result, much lower
percentages of respondents reported exposure
during leisure urne activities in the questionnaires
than they did in the telephone interviews held
3-5 weeks later (TABLE 1).
Discussion
In this study the repeatability ofself-reported
occupational exposure to eight particular
compounds has been investigated. Following the

TABLE 2

Repeatability of information about occupational
exposure to eight particular compounds
eg

α

compound:
pesticides
fertilizers
iron and steel
non-ferrous metals
welding fumes
solvents
paints
lubricating oils

•
α
о.
•

¡.s

0.55
0.70
0.60
0.48
0.62
0.36
0.39
0.45

0.43-0.69
0.59-0.80
0.52-0.69
0.37-0.58
0.52-0.72
0.25-0.47

О.
in«·
о» о

0.29-0.49
0.35-0.55

с
β
E
•
•
fe
С)

•
82
88
75
70
80
64
64
67

• C I = confidence interval.
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TABLE 3

Frequency of shifts of alternatives chosen in the
questionnaires and later interviews

compound:
pesticides
fertilizers
iron and steel
nonferrous metals
welding fumes
solvents
paints
lubricating oils

18
12
25
30
20
36
36
33

12
8
13
15
12
25
25
19

4
3
9
8
7
6
8
10

2
1
3
7
1
5
3
4

guidelines for the interpretation of the kappa
mentioned above 5 it can be concluded that the
repeatability of self-reported exposure to the
compounds concerned ranges from fair to good
(TABLE I) The percentages of agreement
calculated are in the same order of magnitude as
those found by Holmes and Garshick" in their
study on the repeatability of self-reported exposure
to asbestos (6o% concordance) and dust (44%
concordance) Samet et al9 and Jarvholm and
Sanden 10 also observed a high repeatability of selfreported occupational exposure
In addition, no relevant differences have been
found in repeatability according to age, SES-class
or to case or referent status This finding is
comparable with the results of studies on accuracy
ofjob history, m which no substantial influence was
found cither as regards education, SES or
age ' 2 4 5 ' 5 Only Koskela et al6 found a negative
effect of age on the accuracy ofjob history
Judging the measures of concordance presented
above, it has to be borne in mind that the handling
of particular compounds in leisure time was much
more frequendy reported in the telephone

interviews than in the mailed questionnaires A
possible explanation is that the subjects were more
inclined to give information about exposure during
leisure activities when the interviewer asked for
explicitly in a telephone call than when they
completed the mailed questionnaires themselves
Some of them may mistakenly have chosen the
alternative 'sometimes' in the questionnaire to
indicate limited exposure during leisure time At
least some of the switches from 'sometimes' (in the
questionnaires) to 'never' (chosen in the interviews)
seem to be accounted for in this way It is likely,
therefore, that a higher repeatability would have
been found if the subjects had completed selfadministered questionnaires in both the test and the
retest or if they had been interviewed both times
In this study the subjects were asked to re-answer
some of the questions which they had completed
about a month earlier We consider that dus interval
of time was adequate to preclude memory effects in
the sense of a direct repetition of the answers
previously given in the questionnaire The subjects
were asked to complete several other items in the
questionnaire, including additional questions about
occupauonal exposure to other specific compounds
A substantial effect by recall of the alternatives
offered in the questionnaire is therefore unlikely
It should be noted that high repeatability also
results when a large proportion of the respondents
do not recall exposure to a particular compound in
both the test and the retest or when this was
overreported in both examinations A response,
therefore, should not necessarily be expected to be
accurate simply because it is repeatable Validity
may be affected by a faulty memory of
occupational exposure, but also by the fact that
some subjects are unfamiliar with the compounds
mentioned or else do not know to which substances
they were exposed at work For example the notion
of occupational use of non-ferrous metals or
solvents might be less clear Not every subject will
be familiar with these terms Besides, it may not be
known that these compounds were used in one's
own workshop This is borne out by the finding
that 52% of the respondents reported that they had
worked with paints in their spare urne, while only
16% reported exposure to solvents during leisure
activities (TABLE I)
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From telephone conversations with subjects it
can be assumed that accuracy is also affected by
respondents having their own ideas about the
harmfulness of certain compounds. If a compound
is presumed to be noxious the alternatives
'sometimes' and 'frequently' are more readily
chosen than when exposure is presumed to be not
hazardous at all. Although similar repeatability was
found between cases and referents, this does not
rule out differential recall bias for exposure to
compounds believed to be related to the illness
under study. Accuracy will also be affected by the
fact that descriptions such as 'sometimes' or 'often'
are vague and value-laden, actuating intraindividual and inter- individual differences in
16
answering. It is unlikely, however, that such
differences cause a systematic bias.
Since the validity of self-reported occupational
exposure to particular agents has not yet been
investigated, it is impossible to judge the bias
resulting from the potentially negative effects on
accuracy discussed above. There is need for further
study on this topic. For the moment, it can be
concluded that self-reported exposure data appear
to be sufficient for epidemiological studies when
objective information on occupational exposure is
not available. It should be stressed, however, that
the repeatability was found to vary strongly for
specific compounds, as was observed previously by
Bond et al. 1
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CHAPTER 7.2
How

то

IMPROVE THE ACCURACY

OF S E L F - R E P O R T E D O C C U P A T I O N A L EXPOSURE*

In a recent issue of this Journal, Joffe' reported the
results of a study on the validity of occupational
exposure data obtained from structured interviews
among 420 printing and plastics workers. ' The
values of sensitivity, calculated for eight different
compounds, ranged from 24% to 85%. The
exposures that were described in general terms
(e.g., coloured inks) tended to have less under
reporting (i.e., higher sensitivities) than exposures
described in more specific chemical terms (e.g.,
imidazoline). The findings ofjoffe suggest that
underreporting of exposure results not only from
failure to remember types of occupational exposure
but also from the fact that many employees are not
aware of the composition of the substances they are
handling in the course of their work. Moreover,
they often do not even know the chemical name
of these substances.
In our study on the repeatability of occupational
exposure data derived from mailed self-administered
questionnaires2, unfamiliarity with the compounds
mentioned seemed to have a negative effect on
accuracy. In addition, in some other recent Dutch
studies, confirmation was found that workers in
several industries and branches have only imperfect
knowledge of the compounds that are in use in
their workplaces.3-5 For instance, 81% of 446
workers in the construction industry answered that
they were inadequately informed about the
compounds to which they were exposed
occupationally.3
From these results it can be concluded that there
is little reason to expect a high degree of accuracy
in self-reported exposure to specific compounds
described in chemical terms. Joffe suggests that the
use of everyday names for agents that workers
themselves use, such as brand names, slang names
or codes, may improve the accuracy of reporting of
exposure. The use of names that are better known
to study subjects may be appropriate for cohort
studies. It will be difficult, however, to use this

approach in case-control studies with subjects who
work in all kinds of industries and use various
everyday names for chemically comparable
compounds.
It may be worthwhile to evaluate an alternative
strategy for improving the accuracy of self-reported
data to be obtained in case-controle studies.
Preference may be given not to ask about exposure
to specific compounds but to ask whether subjects
have performed particular tasks (e.g., autogenous
welding, repairing shoes and boots, maintenance of
engines). People will know (and remember) whether
they actually did repair shoes occupationally or
not. Risk estimates can be calculated directly for
particular tasks done, providing clues for futhcr
etiologic research. With the aid ofa 'task-exposure
matrix', developed by industrial hygienists or
occupational health officers, it should also be
possible to trace the names of the compounds to
which the subjects have probably been exposed.
Obviously, the use ofa task-exposure matrix will
result in some misclassification of exposure. The
rate of misclassification, however, should be
substantially less in this approach than when jobexposure matrices are used6 to deduce probable
exposures for each subject from the job-btle(s),
since the 'within-task' variation of exposure will
generally be considerably smaller than the 'withinjob' variation.
References
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O

V E R T H E P A S T D EC A D E , a few simple methods to approximate the confid
enee interval of a standardized morbidity/mortality ratio (SMR) have been publish
ed. After personal communication with prof Vandenbroucke, it has been investigatec
whether these methods can also be applied to work out confidence limits ofa proportion
ate morbidity /mortality ratio (PMR). The positive results of this evaluation and a shor
REPLY by dr Ulm are summarized in CHAPTER 8. The shortcut method described ha
been used in this study when reviewing the literature on the relation between prostat«
cancer and occupation, in order to evaluate the results of PMR-studies in which no 95o/
confidence intervals are presented.
8 also deals with the question, how to calculate proper ORs for the cancer risi
in specific occupations. Should one estimate ORs relative to all other occupations com
bined or might it be preferable to define a reference group of so-called 'low-risk occupa
tions' to preclude an underestimation of effect?
CHAPTER

CHAPTER 8.1

A P P R O X I M A T I O N OF THE C O N F I D E N C E INTERVAL O F A

PMR

BY U S I N G S H O R T C U T M E T H O D S
FOR C O N F I D E N C E L I M I T S OF AN

In reviewing the occupational literature, one finds,
among other types of investigation, studies in
which the PMR (proportionate morbidity/
mortality ratio) is used as a measure of association.
Especially the less recent literature does not always
present a 95% confidence interval, which hampers
an evaluation of the study results. Over the past ten
years a few shortcut methods of calculating the
confidence interval ofa standardized
morbidity/mortality ratio (SMR) have been
published.M In one of these papers,
Vandenbroucke' described a simple method in
which the upper and lower limits of the 95%
confidence interval for the observed number (Obs)
of cases/deaths are calculated by:
^Obs +1)'. The 95% confidence interval of the
SMR can then be derived by dividing these limits
by the expected number (Exp) of cases/deaths. If
the expected number has not been submitted in the

SMR*

text, it can be easily computed by dividing the
observed number by the SMR. Recently, Ulm 1
stated that the the upper limit of the observed
number can be calculated more precisely by using
(V^Obs +1) +1 )3 instead of (vObs +1 )3. Both of these
shortcut methods are based on the assumption ofa
Poisson distribution for the observed number of
cases/deaths.
We have found that this approximation can also
be applied to calculate the 95% confidence interva
ofa PMR. For both the SMR and the PMR, the
numerator is based on the observed number of
cases (deaths, patients). Although the calculation
methods differ, the denominator of these ratios is
essentially the same as well, namely the 'expected
number' of cases.
To investigate the value and accuracy of the
shortcut methods briefly explained above, we
calculated the 95% confidence intervals for a series

* Van der Gulden JWJ, Verbeek ALM. Am J Epidemiol 1992; 136:1170-1172.
A short REPLY of Dr Ulm is added to this text.
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of P M R s published by Solct et al. 5 and Gallagher

(νΊ7 +1^ = 26.25. Ulm claimed that his formula

et al. 6 We chose these two studies at random in a

provides a more accurate upper limit of the

search for papers which report 95% confidence

observed number: (^(17 + i)+i)» = 27.49.

intervals of P M R s , in order to determine how the

The 9 5 % confidence intervals can be calculated

approximated 'shortcut' limits would compare with

by 9.75/8.90 = 1.10 for the lower limit and

the originally calculated limits. To evaluate the

26.25/8.90 = 2.95 and 27.49/8.90 = 3.09,

effect of the size of the observed number on

respectively, for the upper limit.

accuracy, we approximated 95% confidence

Comparing the data in TABLE Ι , it is clear that

intervals for P M R s based on various totals of

the differences between the 95% confidence

observed cases. The results are shown in TABLE I .

intervals calculated with the shortcut methods and

To help avoid misinterpretation of this table, which

the original limits obtained from REFERENCES 5

contains data cited from two separate studies,5·6 we

and 6 are very small for PMRs based on more than

replaced the original sites of disease by the letters A

10 cases. For causes of death with 10 deaths or less,

to M. For the upper limits, both Vandenbroucke's

the approximated limits are not precise, but they

formula1 and Ulm's formula* are used.

are still fairly close. For P M R s based on small

To give an example: for site Έ ' , 17 deaths were

numbers (less than 50 cases, for example), the

observed (see TABLE I). The P M R was 1.91. The

application of Ulm's formula definitely improves

expected number can be calculated by dividing

the accuracy of the upper limit. Therefore, it can

17 by 1.91, which results in 8.90. Using

be concluded that the limits of a 95% confidence

Vandenbroucke's formula, the lower limit for the

interval ofa P M R can be approximated in a simple

observed number can be calculated by:

way by using the shortcut methods designed for

(νΊ7-1)2=9.75 and the upper limit by:

calculating the confidence limits of an S M R .

TABLE 1

Observed and expected numbers of deaths, PMRs and 95% confidence intervals for selected causes of death
reported by Solet et al. 5 and Gallagher et al. 6 and 95% confidence intervals calculated using shortcut methods
obs

ori iginaldata:
exp
PMR

LL-UL

approximated:
LL-UL·
ULt

sites:
2
4

1.29

1.55

0.16-5.58

0.13-4.52

5.79

ΒΦ

3.54

1.13

0.28-2.88

0.28-2.54

2.96

C*

8

4.20

1.90

0.82 - 3.75

0.80 - 3.49

3.81

D*

13

13.17

0.99

0.52-1.69

0.52-1.61

1.71

E§

17

1.91

1.11-3.06

1.10-2.95

3.09

0.62

0.41-0.90

0.41-0.87

0.90

1.31

1.01-1.66

1.01 -1.65

1.67

A*

Fi

29

G*

68

Hi

102

0.99

0.81-1.20

0.80-1.20

1.21

1 І

215

0.97

0.84-1.11

0.84-1.11

1.11

J f

334

1.05

0.94-1.18

0.94-1.17

1.17

Kf

389

0.84

0.75-0.93

0.76 - 0.93

0.93

LS

672

1.19

1.09-1.28

1.10-1.28

1.29

Mi

764

1.13

1.05-1.22

1.05-1.21

1.21

52.04

* calculated by Vandenbroucke's shortcut method. 1
t calculated by Ulm's shortcut method for the upper limit . 2
* cited from Solet et al. 5
S cited from Gallagher et al.6
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CHAPTER 8 . 2
COMPUTATION OF O D D S R A T I O S
RELATIVE TO A FIXED N O N - E X P O S E D R E F E R E N C E CATEGORY:
D O E S IT M A K E A D I F F E R E N C E ? *
The general principles in epidemiologic research
on relations between exposure and health efTects is
to estimate disease rate ratios for an exposed
category relative to a non-exposed one (e.g., smokers
versus non-smokers). It may be imprudent to apply
this principle unrestricted to case-referent studies
which try to discover a link between cancer (or any
other disease) and occupation, for how to put
together a non-exposed group which can serve as a
reference category comparable in any other respect
with certain specific occupational categories?
Although this is frequently done, it is conceptually

incorrect to compare one particular occupation with
all other occupations combined (e.g., farmers versus
non-farmers; metal workers venus non-metal
workers), since this approach results in the use of a
shifting reference category that might include one
or more occupations with an excessrisk.' 2 It has
been stressed that such analysis will generally lead
to an underestimation of effect.2 Besides, since the
number of subjects in the non-exposure category
is not stable, the odds ratios (OR) computed for
specific occupations are, strictly speaking, mutually
incomparable. A suggested approach to these

* Van der Gulden JWJ, Vogelzang PFJ, Verbeek ALM. (submitted).
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drawbacks is to define a reference group as

histologically confirmed prostate cancer and 1,346

consisting of subjects who were likely to have little

referents (patients treated for prostate hyperplasia)

or no occupational exposure to carcinogens. 2

completed a mailed questionnaire on occupational

Brownson et al selected in this way a reference

history.5 The response was 79%. Seven occupations

group of'low-risk occupations' including

were defined as 'low-exposed' according to the

professionals, managers, salesmen, and clerical

criteria of Brownson et al 3 and nine as 'no-excess

workers, in their case-control study on occupational

occupations'. It is noteworthy that only two

risk of prostate cancer. 3 In the analysis specific

occupations were to be classed both in the 'low-

occupations were compared with this 'low-risk'

exposed' and 'no-excess' categories.

group to avoid the bias mentioned above. This

At first sight is amazing to observe that the three

approach suffers from the handicap, however, that

(or two) O R s estimated for specific occupations

it is hardly impossible to take all possibly riskfull

are almost the same, although computed in

exposures into account; some occupational risks

different ways. On closer examination the small

might even be still unknown. For instance, the

differences between the ORs in the last two columns

relationship between occupational physical activity

of TABLE 1 can be explained from the fact that very

and cancer has received little attention yet.4

similar proportions of cases and referents being

Besides, it has to be bome in mind that some

assigned to the reference category in both the 'low-

occupations may also be allied with potential risk

exposed' approach and in the 'no-excess' analysis.

factors in life-style, e.g., dietary habits, smoking,

Thirty-three per cent of the cases and 34% of the

consumption of alcohol or drugs. It is possible,

referents were classified as 'low-exposed'. The 'no-

therefore, that subjects who are classified as

excess' group consisted - by definition - of

'occupationally low-exposed', still have an excess

comparable proportions of the cases (28%) and

risk pertinent to the disease under study owing to a

referents (27%). The ratio between the denominator

higher exposure to life-style related risk factors.

of the odds of exposure among the cases and that

When one is unable to correct for these factors, use

among the referents is therefore about the same in

of a 'low-exposure' group may lead to an

both approaches. So the numerators (the numbers of

underestimation of effect. If, on the contrary,

cases and referents who held a specific occupation)

subjects with a low-risk occupation were to have

determine the magnitude of the O R s . That the

had a lower-than-average exposure to life-style

ORs in the first column do not differ much from

related risks, use of such a reference group would

those calculated relative to a non-exposure category,

result in an overestimalion of occupational risk.

can be explained in the same way. Because the

If one concludes that it is not so easy to specify a
really 'low-exposure' category, it might be
preferable to choose an alternative approach in
which a 'no excess' group is used as fixed reference
category. 'No excess' occupations can be empirically
defined as those for which an O R of about 1 is
found in a first analysis of the dataset, comparing

numbers of subjects with a particular occupation
are small in proportion to the total number of
subjects, the percentages of cases and referents
who held other occupations are comparable as
well. For example, gi% of the cases and 90% of
the referents were classified as 'non-farmer'.
From the above no definite conclusions can be

each occupation with the complementary group of

drawn, since perhaps somewhat larger differences

subjects. Obviously, it is arbitrary what is 'about ι ';

might have been found, had some other dataset

between 0.80 and 1.25 might be a proper choice.

been analysed in this way. Besides, it has to be

To evaluate the approaches mentioned O R s

recognized that it was not possible to assess whether

have been calculated in three ways: relative to all

larger differences would crop up in O R s of about 3

others (first column of TABLE I), relative to 'low-risk

or 4, or even larger, for lack of such large O R s for

occupations' (middle column) and relative to 'no-

a certain occupation in our data. However,

excess occupations' (last column). The analysed

considering the small differences between the O R s

data have been borrowed from a case-referent

computed in these various ways, we are tempted to

study of ours, in which 345 cases exhibiting

conclude that there is litde advantage in estimating
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TADLE I

Age-adjusted odds ratios and 95% confidence intervals for prostate cancer according to occupation,
computed in different ways
n
о
s?

к

О
occupation:
farmer
30
farmworker
6
baker
6
butcher
6
carpenter
15
woodworker
6
printer
4
painter
4
electrician
7
metalworker
22
mechanic
11
welder
4
construction worker
11
production worker
16
driver
5
hotel & catering worker 5
military-man
11
tradesman
13
manager
39
clerical worker
10
book-keeper
16
civil servant
14
teacher
15
priest/clergyman
7

129
9
18
14
39
21
14
28
26
69
40
12
52
51
37
15
33
71
160
55
33
40
74
20

0.75
2.51
1.20
1.80
1.42
1.05
1.10
0.55
1.00
1.39
1.22
1.54
0.85
1.27
0.54
1.21
1.36
0.70
1.02
0.69
2.23
1.40
0.79
1.23

0.49-1.14
0.87-7.19
0.47-3.07
0.68-4.78
0.76-2.63
0.42-2.65
0.36-3.39
0.19-1.58
0.43-2.35
0.84-2.29
0.61 -2.43
0.49 -4.84
0.44-1.66
0.71-2.27
0.21-1.39
0.43-3.41
0.68-2.75
0.38-1.29
0.70-1.49
0.35-1.38
1.20-4.13
0.75-2.61
0.44-1.40
0.51 -2.96

0.74
2.43
1.16
1.77
1.34
1.03
1.08
0.54
0.97
1.36
1.21
1.55
0.85
1.24
0.54
1.17
1.33
low
low
low
low
low
low
low

υ
*

υ
#

in

ei

et

0.47-1.18
0.83-7.10
0.44-3.02
0.66-4.76
0.70-2.57
0.40-2.65
0.34-3.38
0.19-1.58
0.41-2.33
0.80-2.31
0.59-2.47
0.48-4.96
0.42-1.69
0.68-2.28
0.21-1.41
0.41-3.37
0.65-2.75
exposure
exposure
exposure
exposure
exposure
exposure
exposure

0.45-1.16
0.81-6.88
л excess
1.70
0.63-4.59
1.30
0.68-2.51
excess
no
no excess
0.18-1.54
0.52
0.72
2.35

л
1.31
л
1.48

excess
0.76-2.24
excess
0.46-4.77

л excess
1.20 0.65-2.22
0.52
0.20-1.37
л excess
1.29 0.62-2.66
0.68
0.36-1.28
л excess
0.66
0.32-1.36
2.08
1.09-3.98
1.31 0.68-2.53
0.75
0.40-1.38
excess

* odds ratio relative to all other occupations.
t odds ratio relative to 'low-risk' occupations.
t odds ratio relative to occupations showing no excess risk.

ORs relative to a fixed non-exposure category of
occupations. One disadvantage of such approach
worth mentioning is that for occupations assigned
to the reference category no OR can be presented
as study results.
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PART 6 : RESULTS OF THE PRINCIPAL STUDY

Τ

Ή Ε M A I N O B J E C T I V E of the study was the identification of occupational and
life-style related enologie factors for prostate cancer. Although there is considerable
literature on the etiology of the disease, study results are conflicting and several questions
remain.
The results of the registry-based case-referent study, conducted in cooperation with
IKO, are summarized in the next three chapters: the relationship with smoking and drink
ing habits in CHAPTER 9, with socioeconomic status (SES) and urbanization grade in
CHAPTER io and the relation with occupational factors in CHAPTER I I .

CHAPTER 9
S M O K I N G AND D R I N K I N G H A B I T S
IN R E L A T I O N T O P R O S T A T E C A N C E R *

Summary
OBJECTIVE: T O evaluate the role of smoking habits and alcohol consumption in the eti
ology of prostate cancer.
SUBJECTS AND METHODS: In a case-control study, conducted in the Netherlands, infor
mation on smoking and drinking habits was obtained from self-administered question
naires completed by 345 patients exhibiting primary prostate cancer, and by 1,346 con
trols, i.e. patients with benign prostate hyperplasia. The response was 79%.
RESULTS: NO association was observed between drinking habits and prostate cancer risk
(324 cases vs. 1,237 controls; odds ratio (OR) 1.36; 95%CI 0.84-2.22). A significantly el
evated OR was found for persons who smoked at any time (329 cases vs. 1,212 controls;
OR 2.12; 95%CI 1.24-3.62). However, no relationship was observed with the number of
cigarettes smoked, the duration of smoking, the age on which the subjects started smok
ing, or with the calendar period in which they were born. ORs calculated for smoking in
consecutive 5-year periods between 1940 and 1989 did not show any trend. Furthermore,
the risk of prostate cancer among ex-smokers did not differ much from the risk among
current smokers, even when smoking was stopped more than 25 years ago.
CONCLUSION: From these findings, which do not point to causality, it would appear that
neither smoking, nor alcohol consumption seriously increases prostate cancer risk.

Introduction
Prostate cancer is one of the most common male
malignancies in the Western world, especially
among elderly men. Although various potential
risk factors have been investigated, including race,

socioeconomic and marital status, sexual activity,
venereal disease, androgen levels, dietary habits
and occupational factors,1'5 little is known about
the etiology of prostate cancer. The role of smoking
habits also has been investigated, but the results of

* Van der Gulden J WJ, Verbeek ALM, Kolk JJ. Вт J Urol (in press).

67

studies on the influence of tobacco use are not
consistent. In three recent studies a significant
positive association was found between prostate
cancerriskand smoking habits.6-8 In most other
studies,9-2" however, no elevated risk for smokers
compared to nonsmokers was found (see TABLE I).
In a population-based case-control study,
conducted in the Netherlands, the relation
between smoking and prostate cancer has been
investigated in more detail than was done in
previous studies. Particularly, time trends were
examined in relation to birth cohort and to
smoking habits in ten consecutive time windows
(5-year periods) between 1940 and 1989. In
addition, it was studied whether theriskof prostate
cancer amongst ex-smokers is in any way related
to the lapse of time since smoking was stopped. If
smoking really is ariskfactor, a lower risk might be
expected for those who gave up smoking habits at
an earlier date than those who did this recently, as
was stated by Muscat and Taioli,29 referring to the
study ofHsing et al.7·30 Additional to this, the role
of drinking habits was evaluated. Relatively few
studies relating alcohol consumption to prostate
cancerriskhave been conducted so far.5 Further
research on this relationship is considered
desirable.' •w
Method* and population·
For this study 469 cases were selected from the
cancer registry of the Comprehensive Cancer
Centre IKO. IKO covers a population of 1.25
million people living in 64 mainly small
municipalities in the central-eastern part of the
Netherlands. Cases are defined as men in whom
histologically confirmed prostate cancer was
diagnosed between January 1,1988 and April 1,
1990. The controls are patients who in the same
period were treated for prostate hyperplasia in one
of the 17 hospitals in the IKO-region and exhibited
no signs of malignancy upon histological
examination. These controls (1,872 in all) were
selected from the National Computerized Archive
of Pathology Reports (PALGA) with assistance of
the six pathology laboratories in the IKO-region.
With the assistance of IKO and the attendant
urologists questionnaires were mailed to both cases
and controls, with the object of collecting
68

information on smoking and drinking habits, work
history and potential confounding factors such as
age and socioeconomic status (SES). The questions
on smoking habits referred among other things to
the average number of sigarettes and/or cigars and
pipes smoked per day. The volume of alcohol
consumed was quantified by the number of days
per week on which alcoholic beverages were
consumed and the average number of drinks per
week. A further question dealt with the age at
which the subjects started and, where applicable,
the age at which they stopped the consumption of
tobacco and/or alcohol. Comparison of the year of
birth with the age at which smoking was stopped
gave the calendar year in which smoking was given
up altogether. The number of years during which
each subject had smoked or consumed alcoholics
was calculated by subtracting the age on which one
started these habits from the age one stopped (for
ex-smokers and -drinkers) or, alternatively, from
the age reached at the moment of study (for current
smokers and drinkers).
All data were coded without knowledge of the
subject's case or control status. Odds ratios (OR)
with 95% confidence intervals (95 % СГ) were
calculated by means of cross tabulation and logistic
regression modelling. ORs were computed for
smokers and drinkers versus never-smokers and
never-drinkers, respectively.
The effect measures (e.g., rate ratios, odds ratios,
standardized mortality ratios) estimated for the
prostate cancerriskof smokers, found in literature,
are summarized in TABLE I. We limited our choice
to those studies which included an effect measure
and those for which this could be calculated from
presented data. When updates of a particular study
had been published, only the effect measure found
in the most recent update was included. For
standardized mortality ratios reported without
confidence intervals, 95 % С Is were calculated by
the short-cut method described by
31
Vandenbroucke. To improve the accuracy, the
formula ( V(Obs +1) +1)3 is used as an
approximation of the upper limit, instead of
!
32
(VObs +1) , as proposed by Ulm. If possible,
95 % С Is were computed for ORs given without
confidence intervak, using Miettinen's test-based
limits.53
RESULTS OF THE PRINCIPAL STUDY

Results
GENERAL ASPECTS

Although all subjects had been declared by their
attendant urologists to be alive and eligible to

participate in the study, 45 cases and 103 controls
appeared to have died before the study began; 12
cases and 3g controls were unapproachable owing
to change of address. Of the remaining 2,142

TABLE 1

Relationship between smoking habits and prostate cancer

country
(type of smoking.
category of subjects*):
Incidence studies:
USA (c,b)
Hawaii lt,cs,|)
Japan lt.es)
USA, California (c)
USA, California (t,w)
USA(c,>40py)
USA, New York (tl
USA, Utah (t)
USA (c)
USA lew)
USA, New York (c)
USA, California (t,b)
USA, California (c)
USA, New York Ic)
USA, North Carolina (c)
Japan (t)
USA, California (t)
The Netherlands (t)
USA, Minesota It)
mortality studies:
UK(t)
USA, California It)
Sweden (t,cs)
USA (c.40/69)
Japan (c)
USA (c.70/89)
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α
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0.9
0.9
0.90
0.92
0.99
1.0
1.0
1.1
1.1
1.24
1.41
1.71
1.63
1.9
2.12
3.18

OR
RR
OR
OR
OR
OR
OR
OR
RR
OR
OR
OR
RR
OR
OR
OR
OR
OR
OR

0.77
0.78
0.91
0.97
1.00
1.11
1.18
1.8

SMR
RR
SMR
RR
SMR
RR
RR
SMR

*

•>

•>

25%
59%
57%
•>

40%
•>

>
44%
54%
83%
89%
79%
95%
93%

186
37
193
124
?

37%
71%
?

134
4,607
149

51%
31%
78%

?
?

•
w

β

**
0

•

*

in
β)

0.4 -• 1.3
0.61-• 1.23
0.48-• 1.44

0.56-• 1.53
0.68-• 1.28
1.0 - I.I
0.8 - 1.2

0.91- 1.67
0.62- 3.18
0.64-• 4.57
1.2 -• 3.0
1.24- 3.62
0.87- 11.67

0.71-• 1.15
0.77-•1.20
0.73- 1.28
0.86-• 1.41
1.09- 1.28
1.1 - 2.9

с
•
w

•
•
9
10

ut

12
13
14
15
16
17

9
18
13
19
201
21
22
6
this study
231
24
25
26
27
28 +
27
8
7

• b = blacks; с = cigarettes; es = current smokers; j = Japanese men; t = all tobacco use; w = whites;
> 40 py = smoked more than 40 pack-years; 40/69 = age 40-69; 70/89 = age 70-89.
t odds ratio calculated for the cases versus the controls from both control groups in the original paper.
t large-scale census-based study.
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subjects a total of 1,691 (79%) returned a completed
questionnaire. The response rate was virtually
equal among cases (11=345; response 83%) and
controls (n=1,346; response 78%) and it was high
in all age groups, even in the group over 80 years.
The mean age of the cases was 72 years (SD 7.0), of
the controls 69 (SD 8.1). No substantial difference
was found for SES classified according to the
occupation the subjects held longest, nor for SESclassifìcation based on the (major) jobs held
between i960 and 1970.
SMOKING HABITS

95% of the cases and 90% of the controls were
current or ex-smokers, resulting in a crude OR of

2.28 (95%CI 1.36-3.83). Both cases and controls
started smoking at 17.5 years of age on average. At
the time of study, however, only one-third of the
cases and controls were smokers (see TABLE 2). Tht
average numbers of cigarettes, cigars and/or pipes
smoked daily by cases and controls did not differ
much (TABLE 2). The mean numbers of years the
smokers in both groups smoked were comparable
as well (TABLE 2). In further analysis no relationship
was found between prostate cancer risk and the age
on which the subjects started smoking, or between
this risk and the number of years smoked in all
(data not shown). Two-thirds ofbolh cases and
controls used to smoke during work. In TABLE 3
the age-adjusted ORs calculated for smoking

TABLE 2

Smoking and drinking habits of cases (n=345) and controls (n=i,346)

•

0
Ы

variables:
tmoking:
aver smoked
current smokers
smoked during work

3

•
>

С
О

и

GL

95.4%
33.6%
65.8%

90.1%
31.2%
64.8%

0.0022*
0.3888*
0.7250*

smoked cigarette« only
smoked cigars/pipes only

59.1%
14.2%

59.4%
13.5%

0.9178*
0.7423*

mean no. of cigarettes/day (SD)
mean no. of cigars/pipes/day (SD)

13.6
4.5

(8.4)
(3.2)

14.6
4.7

(8.5)
(3.6)

0.06551
0.4232 f

mean age started smoking (SD)
mean no. of years smoked (SD)

17.5
45.0

(4.5)
(13.7)

17.4
42.1

(4.3)
(14.3)

0.7461 t
0.00101

drinking:
ever used alcoholic drinks
current drinkers

0.2109*
0.1001*

91.9%
74.5%

93.9%
70.0%

mean no. of glasses/week (SD)

10.7

(19.4)

9.7

(17.3)

0.4035 f

mean age started drinking (SD)
mean no. of years alcohol was used (SD)

21.4
49.0

(7.1)
(13.0)

21.4
46.7

(7.4)
(12.4)

0.9779 t
0.0032 f

• chi-square test,
t two sample T-test.
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TABLE 3

Age-adjusted odds ratios and 95% confidence intervals for prostate cancer ш relation
to smoking and drinking

•
•
·>•

0
с
о
и

16
329
49
204
98
79
27

134
1212
182
780
364
317
119

2 12
183
2 16
2 23
2 24
2 07

1 2 4 -3
0 98- 3
125- 3
1 26 - 3
1 2 4 -4
1.04- 4

21
324
90
176

109
1237
376
660

100
1 36
1 19
137

0 8 4 - 2 22
0 70- 201
0 8 3 - 2 26

0

categories:
smoking*
never smoked
allsmokers
cigars and/or pipes only
cigarettes only
1-14/day
15-24/day
>24/day
drinking:
never used alcohol
all drinkers
drank on <1 day/week
drank on 1-4 days/week

habits have been summarized Significantly
elevated ORs were found for prostate cancer
among persons who ever smoked (OR 2 12, 95 %
CI 1 24-3 62) and also for subjects who smoked
cigarettes only, or cigars and/or pipe only No
dose-response relation was found for the number of
cigarettes smoked (TABLE 3) 1 о evaluate whether
there was an identifiable induction period, 1 e
a period that contributed particularly to prostate
cancer risk owing to smoking, ORs were calculated
for the prostate cancer nsk among subjects who
smoked in specific 5-year calendar periods since
1940 However, the ORs found for the 50 years
covered in this analysis showed little difference for
the successive periods that were examined, the
ORs ranged from 2 10 to 2 28, with the lower limits
of the 95 % CIs ranging between 1 22 and 1 38 and
the upper limits between 3 61 and 4 04 This
analysis revealed that the numbers of smokers
declined substantially from 308 in the period 19551959 to 128 during 1985-1989 Therefore, ORs
were calculated as well for ex-smokers who stopped
smoking for good m a specific 5-year period
(TABLE 4) The prostate cancer nsk among persons
who stopped all tobacco consumption more than
25 years ago was found to be almost equal as the

и1
I

к
О

ІА 1
011

100
62
43
74
94
02
09

nsk among current smokers The O R calculated
for subjects who stopped smoking before 1965 did
not difTer much from the ORs computed for those
who stopped in any one of the later 5-year intervals
(TABLE 4) To invesugate the attendance of a birth
cohort effect, ORs were calculated separately for
subjects bom in the penods 1900-1914,1915-1924,
and after 1924 The ORs computed for the last two
penods were higher than that for thefirstcalendar
penod, in all probability due to the small numbers
of never-smokers (TABLE 5) The O R calculated
for smokers who had never smoked dunng work
(100 cases, O R 2 09,95 % CI 1 21-3 60) was almost
equal to the OR for persons who smoked at work
(227 cases, OR 2 18,95 % CI 1 23-3 87) This
analysis was also conducted m a subgroup of 97
cases and 358 controls who had worked in jobs
with potential exposure to carcinogenic agents
(chemical workers, mechanics, maintenance men,
metal workers, farmers, id ) In these jobs smoking
at work with dirty ringers can increase the oral or
pulmonal intake of occupation-allied agents
through soiled cigarettes In this group of workers
in high-nskjobs, however, again little difference
was found between the ORs calculated for persons
who smoked whilst at work and those who did not
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DRINKING HABITS

In TABLE г the percentages are shown of subjects
who at some time or other used alcoholic drinks
and the percentages of current drinkers among the
cases and controls. In this table the numbers of
glasses consumed weekly, the ages on which cases
and controls started their drinking habits on average
and the mean numbers of years they had drunk, are
presented as well. In TABLE 3 ORs are presented that
have been calculated for subjects reporting higher
or lower frequencies of alcoholic consumption. No
substantial differences were found for any of these
variables. In further analysis it was found that
neither the age at which alcohol use began, nor the
duration ofdrinking alcoholic beverages seem to
be related to prostate cancer risk (data not shown).
Discussion
The smoking and drinking habits of patients with
prostate cancer have been compared with those of
patients with benign prostate hyperplasia. This
control group was chosen for both methodological
and practical reasons. Cancer patients as well as
hyperplasia patients were diagnosed and treated in
the same service, which should reduce selection
bias. They were invited for the study without
reference being made to cancer or hyperplasia,
which should reduce differential recall. Histological
confirmation of the diagnosis of all subjects
precluded bias through misclassification of disease.
Furthermore, a practical advantage of the choice

of urological patients as controls was that only a
small group of physicians had to be requested to
cooperate in the study.
As far as is known the etiologies of prostate
hyperplasia and prostate cancer are not related.4
Hyperplasia originates in the majority of cases in
periurethral tissue.34"36 Prostate carcinoma arises
mainly in the peripheral part of the gland, outside
the area chiefly affected by benign hyperplasia.34,3'
It has been suggested that prostate cancer is
initiated at an earlier stage in life, whereas hyper
plasia generally develops later on.38 No evidence
was found of a relation between hyperplasia and
latent prostate cancer in two consecutive series of
autopsies,39'40 nor in two follow-up studies among
men with prostate hyperplasia.41" The finding that
prostate cancer sometimes develops in a
hyperplastic prostate can be explained by the fact
that both diseases are commonly found in elderly
men.13·44 Besides, the tendency for patients with
prostate hyperplasia to be examined more often by
a urologist than other men may result in a greater
detection of latent cancer.5
In some studies a weakly inverse association have
been found between current smoking habits and
prostate hyperplasia,45·46 although without evidence
ofany relation between risk and the intensity of
smoking.47·48 In most studies the risks of former
smokers were shown to be almost equal to those of
never-smokers. Araki et al49 did not find any
association between smoking habits and hyperplasia

TABLE 4

Age-adjusted odds ratios and 95% confidence intervals for prostate cancer among ex-smokers in relation
to the number of years since smoking was stopped

υ
С
calendar year:
nevar smoked
smoking stopped before:
1960
1965
1970
1975
1980
1985
72

о
16

133

1.00

18
41
63
102
130
164

75
260
397
512
484
632

1.56
1.96
1.92
2.08
1.99
1.97

in
CI

0.72 - 3.37
1.04-3.70
1.05-3.49
1.18-3.69
1.14-3.49
1.14-3.43

RESULTS OF THE PRINCIPAL STUDY

TABLE 5

Age-adjusted odds ratios and 95% confidence intervals for prostate cancer among subjects bom in
particular calendar periods in relation to smoking habits

Sm
born during:
1900-1914
1915-1924
after 1924

107
163
59

cases:
never-Sm
8
5
3

controls:
Sm never-Sm

OR·

95 % CI

288
558
366

1.40
2.71
2.60

1.62-3.14

30
47
57

1.07 - 6.86
0.79 - 8.55

* odds ratios for smokers (Sm) relative to never-smokers (never-Sm ) in each particular period.

risk. A slightly negative association was observed
between hyperplasia and current alcohol
consumption in the studies by Morrison1* and
Sidney et al49 but not in other studies.'9·51·5' Guess46
concluded that there is insufficient evidence to
regard the associations mentioned as causal. But
supposing that there are slight differences between
the smoking and/or drinking habits of the controls
selected for the present study and those of the male
population in the IKO-region, such deviations
may have resulted in some ovcrestimation of effect.
In our study no relation was found between
prostate cancerriskand consumption of alcoholic
beverages. A similar lack of association has been
observed in previous studies on the relation of
alcohol consumption with prostate cancer.6·910·13·
is.iï.2i,i3.w2-s7jac|cgon e t ajse foun¿ a significantly
lower prostate cancer risk among US blacks with a
history of heavy alcohol consumption, but did not
observe a mcaningfull association between alcohol
consumption and prostate cancer incidence among
black Nigerian men. The results of studies on the
consumption of specific alcoholic beverages (i.e.
beer, wine, spirits) are conflicting and do not show
clear patterns of association with prostate cancer
risk.4·59·60 Studies of prostate cancer mortality
among alcoholics have not indicated a clear
relationship between the two disorders.4·5 From
the available data therefore, it would appear that
alcohol consumption does not seriously increase
prostate cancer risk. It has to be borne in mind,
however, that alcohol consumption has been found
to affect sex hormone metabolism in laboratory

animals and humans.5·61 Alcohol consumption may
influence the development of prostate cancer via
this type of mechanism.
A statistically significant elevated OR was found
for smoking. This finding is in contrast with that
of most other studies in which the relation between
smoking and prostate cancer has been investigated
(see TABLE i). Apart from the studies summarized
in TABLE ι we found several other studies in which
'no association' was observed, without any effect
measures or numbers of smokers being supplied.
52,54,5«-39,62 yVhen one looks at the proportions of
distinct categories of smokers among cases as well
as controls and the amount and duration of smoking
(see TABLE г) it strikes that the study groups differ
only with regard to the percentages of smokers
(95.4% vs. 90.0%) and to the mean numbers of
years smoked (45.0 vs. 42.1 years). Most likely the
latter finding can be explained by the fact that the
cases were on average 3 years older than the
controls. No substantial differences were found in
tobacco consumption by type between the cases
and controls, as was also observed in previous
studies.78·15 Hardly any differences were found in
the number of cigarettes smoked by the cases and
controls, as was previously found by Williams and
14
15
25
Horm, Wynder et al, Weir and Dunn and
56
Le Marchand et al. No dose-response relation
was observed concerning the number of cigarettes
smoked or with regard to the duration of smoking.
7 14 24 26 26
In several other studies · · · · no evidence of
dose-response trends was found either. Hsing et al,a
however, observed a significant relation between
the number of cigarettes smoked per day and
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prostate cancer risk. In this study3 and that of
Honda et al6 a relationship between prostate
cancer risk and smoking duration was found to
exist. The age on which subjects started smoking
and the calendar periods in which the subjects
were bom, were not found to be related to prostate
cancer. Similarly, Hsing et al8 did not observe any
effect of the age at which smoking was taken up.
ORs calculated for smoking vs. non-smoking
during ten particular time windows63 between 1940
and 1990 did not show a period that contributed
most to prostate cancer risk, since all ORs found
were virtually equal. Furthermore, prostate cancer
risk among ex-smokers did not differ much from
the risk among current smokers, even for those
who stopped before igös-This finding is comparable
to the results of Hirayama,28 but in contrast to
those found by Hsing et al7·30 who reported a lower
risk for ex-smokers who stopped smoking early
(RR 1.4; 95 % CI 0.7-2.8) than for those who had
stopped recently (RR 2.3; 95 % CI 1.2-4.3).
It has been suggested that the eiTect of smoking is
mediated by hormonal factors,"·45 because
smoking has an eiTect on the levels of circulating
androgens.5'·45·64 Although their etiological
contribution is largely unclear at present, it seems
likely that sex hormones play a part in the genesis
ofprostate cancer.3·5 An alternative explanation for
the association between smoking habits and
prostate cancer is that smoking is a vehicle for the
intake of carcinogenic agents used at work or in
leisure time. Smoking at work with contaminated
fingers may increase the oral and /or pulmonal
intake of occupational agents due to the smoking of
soiled tobacco or by touching lips and mouth
through a more frequent hand-mouth contact. In
this study no evidence was found for such an effect
because the OR calculated for men who smoked
at work did not differ virtually from that for
smokers who did not. To find additional evidence,
the observed and expected numbers ofprostate
cancer deaths among smokers and never-smokers,
published by occupation by Blair et al65 were used
to compute SMRs for the never-smokers and the
ever-smokers, respectively, who were employed in
high risk occupations. The SMR calculated in this
way for never-smokers (n=97; SMR 1.02) was
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found to be as high as that for ever-smokers
(n=2og; SMR 1.04).
Although a significantly elevated OR for smoking
was found in our study, it should be doubted
whether this outcome provides sufficient evidence
that tobacco smoke is a real risk factor for prostate
cancer. The results of our analyses simply do not
point to such a causality. Furthermore, the finding
of an elevated OR would appear to depend on the
small proportions of never-smokers among cases
(4.6%) and controls (10.0%). In all of the analyses
particular categories of smokers have been
compared with these small groups of never-smokers,
which tends to distort the precision and power of
the study. The conclusion can be drawn that
investigations into the relation between smoking
and prostate cancer occurrence should ideally be
carried out within a population with a higher
percentage ofindividuals who had never smoked.
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CHAPTERIО

S O C I O E C O N O M I C STATUS, U R B A N I Z A T I O N G R A D E
AND P R O S T A T E

CANCER*

Summary
In a population-based case-referent study, carried out in the Netherlands, the relation
ship between socioeconomic status (SES) and urbanization grade on the one hand and
prostate cancer incidence on the other has been investigated. Two explanations for a
potential association have been taken into account:
1.There is a relationship with SES-class (or with urbanization grade) in the past, referring
to an effect on the induction or promotion ofprostate cancer caused by variation in ex
posure to particular risk factors.
2. There is a relationship with current SES (or urbanization-grade), resulted by differences
in medical screening
Study data were obtained by means of a validated mailed questionnaire, which has been
completed and returned by 345 cases (with histologically confirmed prostate cancer) and
1,346 referents (patients with benign prostate hyperplasia). The response was 79%.
No clear relationship was observed with SES based on the major job held between
1960-1970 (the period of cancer induction), nor was this the case with SES based on the
longest-held job (as a proxy for current SES). A slight, but statistically non-significant trend
was found of higher nsks in subjects living in rural areas, with an urban/rural ratio of 0.79.
Considering the results of this study and those of previous studies, reviewed in this
paper, it might be doubted that any relationship is to be found between prostate cancer
risk and SES or urbanization grade.

Introduction
In most Western countries prostate cancer is a
common malignancy, especially among elderly
men Although there is an impressive amount of

literature on the origins and development of this
disease,'"8 several questions remain unanswered
The relationship between social class and
urbanization grade on the one hand and prostate

* Van der Gulden J WJ, KolkJJ, Verbeek ALM l i t o t e (in press).
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cancer on the other is one of the subjects ofdebate.
In theory two explanations can be offered to explain
a potential association between socioeconomic
status (SES) and prostate cancer:
i. The induction or promotion of prostate cancer
is caused by particular life-style factors related to
SES (e.g., smoking or drinking habits,
occupational exposures). Bearing in mind an
induction and latency period of го to 30 years
for prostate cancer,' it requires research into
subjects' previous SES-status to determine
whether this hypothesis is correct.
2. SES is not associated with the etiology of
prostate cancer but with medical consumption. It
is possible, for example, that men of higher
education and income will visit a physician more
frequently for a check-up or in a earlier stage of
urologica] complaints than subjects with lower
SES will. If so, more small and latent
carcinomas should be diagnosed among subjects
with higher SES, resulting in a positive
association between SES and prostate cancer
incidence. The current SES-status becomes
paramount for such an 'artificial' association.
The potential association between urbanization
grade and prostate cancer can be explained using
the same yardsticks:
1. An early effect is appreciable, caused by
variation in exposure to particular risk factors.
2. Men living in urban areas receive better medical
attention, resulting in the detection of a larger
proportion of latent tumors and, therefore, in
an - apparendy - higher incidence of prostate
cancer.
In a population-based case-referent study,
conducted in the Netherlands, the relationship
between SES, urbanization grade and prostate
cancer has been investigated. In this study the
hypotheses mentioned above were taken into
account. This had not been done in previous
research. The results of other recent studies on this
topic have been summarized in TABLE 4 and
TABLE 5.

Methods and populations
For this study cases were selected from the cancer
registry of the regional Comprehensive Cancer
Centre I K O . I K O covers a population of 1.25
78

TABLE 1

Age-adjusted odds ratios and 95% confidence
intervals for prostate cancer according to SES
based on the job held during 1960-1970
9*
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α
m
m

SES: 0
(high)

1
2
3
4
5

86
61
40
44
112
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φ
«

ΰ
cc
О

-S»
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φ
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380
227
128
142
461

1.00
1.32
1.29
1.52
1.17

0.91-1.92
0.84-1.99
1.00-2.30
0.85-1.61

14%
8%
5%
16%
10%

(low)
total

343 1,338

11%

million people living in 64 mainly small
municipalities in the mid-eastem part of the
Netherlands. Cases are defined as men in whom
histologically confirmed prostate cancer was
diagnosed between January 1,1988 and April 1,
1990. The referents are patients who were treated
in the same period for prostate hyperplasia in one
of the 17 hospitals in the IKO-region, exhibiting no
signs of malignancy upon histological examination.
These referents were selected from the National
Computerised Archive ofPathology Reports
(PALG A) with assistance of the six pathology
laboratories in the IKO-region.
With the help of I K O and the attendant
urologists questionnaires were mailed to both cases
and referents, to collect information on work
history and SES and on potential confounding
factors such as age and smoking and drinking
habits. We used a slightly modified version of a
questionnaire on occupational history, developed
by an EC study group. , ( и ' Three weeks after
mailing the questionnaires, reminders were sent
to all subjects. 345 cases and 1,346 referents
returned a completed questionnaire. The response
was 79%, with virtually similar response rates for
cases and referents.
SES was based on job tide, paid or selfemployment, managerial position, extent of the
industry or business where the subjects worked,
RESULTS OF THE PRINCIPAL STUDY

and on the requirements of specific qualification
or training to obtain ones job. Each subject was
assigned to one of five SES levels:
i. professionals, managers and large proprietors,

TABLE 3

Age-adjusted odds ratios and 95% confidence
intervals for prostate cancer according to
urbanization grade (based on current residence)

2. higher employees,
3. small proprietors
4. lower employees, and
5. 'blue collar' workers.
SES was coded both for the positions the subjects
occupied between i960 and 1970 and for the jobs
held longest (as a proxy for current SES). The code
for urbanization grade was based on the current
addresses of the subjects, using three categories:
1. urban: living in a town with more than 100,000
residents,
г. 25,000 to 100,000 residents, and
3. rural: less than 25,000 residents.
All data were coded without knowledge of the
subject's case or referent status.

Odds ratios (OR) with 95% confidence intervals
(95 % CI) were calculated by means of cross
tabulation and logistic regression modelling.

TABLE 2

Age-adjusted odds ratios and 95% confidence
intervals for prostate cancer according to SES
based on the job longest held

SES:

«

88
58
44
37

389
218
145
137
457

•

υ
к
О

in
Ol

1.00
1.31
1.25
1.32
1.23

0.90-1.92
0.83-1.89
0.85-2.04
0.90-1.67

5*

•S*
0

S

(high)

1
2
3
4
5

118

15%
9%
5%
16%
11%

(low)
total

345 1,346

11%

2 «

0.76-1.91
0.95-1.68

13°/
12°/
IIo/

к»

(urban)
1
86
2
26
3 233
(rural)
total

The cases were categorized by IKO according
to tumor stage (TNM system) as having a small,
possibly 'incidental' or a larger 'clinically apparent'
tumor. A tumor was classified as 'incidental' when
the tumor-stage was I and no lymph nodes or
metastases were found (T¡ N 0 M 0 ). Higher-stage
cancers were classified as 'clinically apparent'

•
«

О

#

277
95
974

345 1,346

1.00
1.20
1.27

IIo/

Results
GENERAL ASPECTS

3g cases were categorized as 'incidental' and 284 as
'clinical'. For 22 cases (3%) classification was
impossible since the stage of the tumor was not
recorded by IKO. The mean age of the cases was
72 years (SD 7.0), of the referents 69 (SD 8.1). The
mean age of'incidental' cases was similar to that of
the 'clinically apparent' cases.
Almost all cases (95%) and referents (90%) were
current or ex-smokers and most of them were in the
habit of consuming alcoholic drinks (94% and 92%,
respectively). Both groups started to work when they
were 16 years old on average (SD 4.0). The cases
stopped work at the mean age of 62 years (SD 5.7)
while the referents did so at 60 years ofage on
average (SD 6.3). At the time of the study only 9 %
of the cases and 14% of the referents were still
active at work. Cases as well as referents had held
three jobs on average (SD 1.4). No differences were
found with regard to the extent of the business or
industry in which the subjects were employed, nor
to the need of particular qualification or training to
obtain the jobs they held. The percentages ofcases
and referents who worked for an employer and the
percentages of those who occupied a managerial
position were virtually the same.

SOCIOECONOMIC STATUS, URBANIZATION GRADE AND PROSTATE CANCER

79

TABLE 4

Association between prostate cancer and socioeconomic status
Χ

Φ

*¡ о

о
country (race):

S
о

с
о

S

·

SES-lndleator: educational level;
Incidence studies:
USA. N Carolina
USA. California
Japan
USA, California (b)
USA. New York (b)
Japan
Hawaii (j)
Japan
USA, New York (w)
USA, Utah
Hawaii
USA
USA, California (w)
Japan
Nigeria (b)
USA.Washingtonlb)
USA, Texas
USA(b)
USA, Minnesota
USA(w)
mortality studies:
USA
USA. California (b)
USA
USA, California (w)
USA(w)
USA(nw)

84-85
76-82
81-84
68-72
65-69
?
65-68
?
68-72
84-85
77-83
?
68-72
66-82
73-78
73-78
85-87
69-84
76-79
69-84

40
180
100
41
47
100
174
187
345
358
456
531
609
*
78
205
103
161
223
989

68-72
68-72
?
68-72
50-69
50-69

?
71
268
329
*
·

- 17
- 18
-) 19
20 î

21
22
23
24
21
25

26
27
20 j
28
(+) 29
(+) 29
+ 30
+ 31
+ 32
+ 31
33
20Î
34
201
35 f
351

SES-lndleator: Income;
incidence studies:
USA. California (b)
Hawaii (j)
Nigeria (b)
Japan
USA. Texas
USA. Utah
8о

α

a
a
«
α
о

?
42-69
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531
58
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О

country (race):
USA
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USA,Washlngton (b)
mortality studies:
USA(w)
USA(nw)

50-69
50-69

и

Φ

о
и
«
а

а

о

27

Φ

+ 36 +
+ 29

* + 35
* + 35

SES-indicator: occupational position;
incidence studies:
USA(b)
UK
Hawaii (j)
USA, New York
USA, California (w)
The Netherlands
Italia
Switzerland
USA (w)

69-84
70-75
65-68
57-65
68-72
88
80-83
77-84
69-84

161
31
1,869
37
174
23
38
290
20
329
86 (+) 12
166 (+) 39
244+40
989 + 31

SES-indicator: complex scale based on
several variables;
incidence studies:
USA, California
USA, California
USA, California (b)
USA, California (w)
mortality studies:
USA, California (b)
USA, New York

221
71-72
60
*
72-80 2,008
72-80 12,653

о 41§
о 4111
о
41
+ 41

69-71
69-71
49-51

149
1,208
282

о
о
о

187
311
3,140

о 24
о 43
+ 44

42·
42·
43

SES-indicator: unknown;
42-69
65-68
73-78
?
85-87
84-85

74
174
78
100
103
358

- 3 6+
о 23
о 29
о 22
о 30
о 25

incidence studies:
Japan
USA. Buffalo
USA, Utah

?
57-65
66-77
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(table 4 continued)

URBANIZATION GRADE

abbreviations: b = blacks; ] s men ofjapanese
origin; nw = non-whites; w = whites,
association: + = positive; - = negative; о = none;
(+) or (ol= statistically nonsignificant association.

The age-adjusted ORs calculated for prostate
cancer according to urbanization grade are
summarized in TABLE 3. In this analysis the
category 'urban' was used as a reference. A slight,
but non-significant trend was found of higher risks
among men living in rural areas, with an urbanrural ratio of 0.79. The percentages of subjects in
which incidental prostate cancer was diagnosed in
the distinct categories,did not differ much(TABLE 3).

* based on national incidence or mortality rates,
t SES was based on the average educational level
of the adult population in the county or census
area where the subjects live.
* SES was based on the type of hospital (general or
private) to which the subject was admitted.
f SES was based on occupation and median
income in the census area where the subjects live.
I The California counties were ranked according
to SES based on income criteria, education, and
employment status.
| Mortality rates were related to the educational
level and the median income, respectively, of the
adult population in 3,056 US counties.
* SES was based on the average family income
level, and the average educational level of the
adult population in the census area where the
subjects live.

SOCIOECONOMIC STATUS

To investigate the potential effect of SES, ageadjusted ORs were calculated to estimate the
prostate cancerriskaccording to SES-class, using
the highest SES-class as reference. No clear
relationship was observed between SES based on
the major job held between 1960-1970 (the period of
cancer induction) and prostate cancerrisk(TABLEi).
In SES-class 4 (lower employees) a borderline
significant excessriskwas found. The highest
percentage of incidental tumors was detected in this
particular SES-class (16% vs. 11% among all cases).
In a second analysis ORs were calculated for
prostate cancer according to SES based on the
longest-held job, as a proxy for the SES-class of the
subjects at the time of the study. The ORs
calculated in this way (see TABLE 2) were virtually
the same as theriskestimates found coding SES for
employement during 1960-1970. The percentages
of incidental tumors found in this analysis, ranged
from 5% in SES-class 3 (small properietors) to 16%
in class 4 (lower employees), without showing any
clear pattern.

Discussion
For this study a reference group was selected from
amongst men exhibiting benign prostate
hyperplasia.This choice was made for both
methodological and practical reasons.12" "As far
as is known, prostate cancer and prostate
hyperplasia are distinct entities, having a different
origin and epidemiology.7·'3"15 There are no
indications so far that the incidence of prostate
hyperplasia is associated with SES or with
urbanization grade.'5"16
The results of our study do not lend probability to
the first hypothesis presuming an association
between prostate cancer incidence and the social
class of the subjects in the past (as a proxy for
unknown,riskfuUlife-style factors), nor to the
second hypothesis assuming an association with
current socioeconomic level (leading to differences
in medical screening and by that to the proportion
of incidental tumors detected). Some remarks have
to be made, however. In this study SES-coding
was based on several aspects of occupational
history, but SES as such is a much broader concept
which is also related to variables such as income,
education, social prestige, ethnic origin, and area
of residence. Although all these variables are
highly correlated, it is possible that other results
could be found by using another definition of SES
to categorize the study subjects. Second, the
classification of current SES was based on
information about the longest-held job. If this is not
a good indicator for current socioeconomic level,
the misclassification due to this imperfection should
be nondifferential, introducing a bias toward the
null value and so to an underestimation of the
association under study.
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There is still another difficulty. In view of further
questions aimed to investigate in our case-referent
study, the selection of the reference group was
made from patients who were referred to the
attention of urologists because of the similarity
between their symptoms and complaints and those
of the cases, in order to preclude referral and
detection bias. The choice of this reference group,
however, might well have been unsuitable for the
investigation of the second hypothesis, in which an
efTect of differences in medical screening was
assumed. When looking purely and simply to the
calculated O R s potential associations between
prostate cancer and current SES might be
obscured as a result of this choice, However, had
there really been a more systematic urological
screening of men in particular SES-categories,
then a larger percentage of incidental tumors
might have been detected in these SES-classes.
This was not the case: although a three-fold
difference was found between the largest and the
smallest percentage of incidental cancers, no clear
relationship between SES and prostate cancer
detection can be gathered from TABLE 2.

In the second part of the study a statistically non
significant trend was found of a slighdy larger
prostate cancer incidence among men living in
rural areas. If this finding is relevant, it supports the
hypothesis referring to an early causal effect owing
to differences in exposure to particular risk factors.
No support was found for the second hypothesis,
assuming a lower detection rate of small tumors
among men in rural areas due to a lower
availability of medical care, since there is no
substantial difference between the percentages of
subjects living in urban or rural areas in whom an
incidental tumor was detected. Evaluating these
results, it has to be borne in mind that this part of

As has been mentioned before, SES is not a risk
factor in its own right, but a variable that may be
associated with a number of different factors:
dietary, life-style, occupational, or general
environmental. 1 · 8 The results of studies on the
association with SES may bear the imprint,
therefore, of the method of assessment of SES.
In TABLE 4 the results of a large number of
studies 27 "' 5 published since 1970 have been
summarized, grouped according to the SESindicators used (educational level, income,
occupational position, or a combination of
variables). By and large a negative association was
observed in one-fourth of the studies, in one-fourth
the association was positive, while in the rest of the
studies no significant relationship was found. For
none of the SES-indicators mentioned, nor for
blacks or whites separately, a clear pattern was
found. Ernster et al, 20 Schuman and Mandel 4 6 and
Logan, 47 who have summarized the results of
studies published before 1970, concluded as we do,
that there would appear to be no consistent
relationship between SES and the occurrence of
prostate cancer.

France
Australia, NSW
USA. New York
USA, California
Chechoslovakia
Romania
Norway
USA, New York
Spain
Switzerland
W Germany
Poland
Japan
Finland
Hungary
USA, Minnesota
USA, Utah
mortality studies:
USA (whites)
USA (nonwhites)
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TABLE 5

Association between prostate cancer
and urbanization grade
•0
0

country (race):
Incidence studies:
UK

φ
О.

•
я
о

78- 82
*
78- 82
•
78- •82
*
57- •65 290
42- •69
*
78- •82
*
78- •82
•
78- 82
*
68- •72 9,178
73- •77
*
78- •82
*
Φ
78- •82
73- •77
*
78- •82
*
73- •77
•
78- •82
*
76-•79 223
66- •77 3,140
50-•69
50-•69

*
•

So
52
0.95
0.99
1.00
о
о
1.04
1.11
1.11
1.13
1.16
1.17
1.31
1.33
1.38
1.38
1.64

Б

Φ
к»
Φ
«·•
Φ
к.

48
48
48
38
36
48
48
48
49
50
48
48
50
48
50
48

+
+

32 Î
45

1.01
1.12

35
35

• based on national incidence or mortality rates.
t cases were found to have had a rural background,
association: + = positive; о = none.
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the study suffen from the handicap that current
adresses had to be used for classification of the
urbanization grade of the subject's residence. To
start with, part of the study subjects might have
moved home since the induction period of prostate
cancer, most likely resulting in a non-differential
misclassification of exposure and, therefore, in an
underestimation of effect. Furthermore, in the
second hypothesis it is assumed that subjects
receive better (or earlier) urologica! care when a
hospital is within easy reach. T o investigate this
hypothesis in future studies, it might be advisable
not to code according to urbanization grade (as a
proxy for the accessibility ofmedical care) but to
ask for the distance between home and hospital, or
perhaps better still, for the time needed to reach
the hospital.
Contradictionary results have been found in
other recent studies35·36·3··'18"50 (summarized in
TABLE 5) on the relationship between urbanization
grade and prostate cancer, and in older studies on
this topic, reviewed and discussed by Winkelstcin
and Ernster,5' Mandel and Schuman' and
Bosland.7 Therefore, it might be doubtful whether
urbanization grade is in any way related to the
occurrence of prostate cancer.
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CHAPTER II

W O R K ENVIRONMENT
AND P R O S T A T E C A N C E R R I S K *

Summary
A case-referent study of 345 prostate cancer cases and 1,346 referents was carried out in
the Netherlands to investigate the relationship between work environment and prostate
cancer risk Cases were selected from the cancer registry of the Comprehensive Cancer
Centre I K O . Referents (men diagnosed with benign prostate hyperplasia) were recruited
with assistance of the pathology laboratories in the IKO-region. Self-administered
questionnaires were mailed to all subjects to obtain information on their work history and
occupational exposure. Moreover, workers in farming (n = 323), metal work and mainten
ance (n = 340) were requested to complete short supplements to the questionnaire inquir
ing in more detail into specific types of exposure. The response was 79%. Significantly
elevated risks were found for work in food manufacturing and for bookkeepers. Signific
antly elevated odds ratios (OR) were also observed for jobs held between i960 and 1970 in
administration, in storage or as farm laborer. Besides, a statistically significant excess risk
was found for subjects who reported frequent occupational exposure to cadmium. For
none of the other exposures mentioned in the general part of the questionnaire significant
differences between cases and referents were observed. Cases who worked in farming
applied pesticides during significant more days per year than the referents did. A nonsignificantly elevated O R was found for maintenance of tractors and agricultural ma
chinery. Among metal workers, mechanics and repairmen nonsignificantly increased
ORs were observed with regard to the use of acids, solvents, iron and steel, and for welding
and maintenance of machinery.
* Van der Gulden JWJ, KolkJJ, Verbeek ALM (submitted)
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Introduction
Prostate cancer is a very common malignancy in
most Western countries. In the Netherlands, the
incidence and mortality rates from this tumour are
in men only exceeded by those of lung cancer. In
1989 there were 4,112 incident cases' and 2,079
deaths from cancer of the prostate2 in the Dutch
male population 0Γ7.5 million. In the same year,
3% of total mortality among men and 10% of male
mortality from cancer was caused by this type of
cancer.2 Since 1950 the crude mortality figure for
prostate cancer among Dutch men increased
34-fold, while the age-adjusted mortality rate
rose 1.5-fold.3
Current knowledge of the etiology of prostate
cancer is still limited. This applies especially to risks
associated with occupational exposures. A pilotstudy conducted in 1989 and a review of literature
led us to the conclusion that farmers, metal
workers, repairmen and mechanics have a higher
than average incidence of prostate cancer.4 It is
unclear, however, what the actualriskfactors for
these occupations are. Therefore, a larger casereferent study was started on the relation between
prostate cancer on the one hand and occupation
(job tide and industrial branch) and occupational
exposures on the other. In total 345 cases and
1,346 referents (patients with benign prostate
hyperplasia) completed and returned a mailed
questionnaire on work history. To obtain more
insight in the actualriskfactors in farming, metal
work and maintenance, workers in these branches
were also requested to complete short specific
supplements to the questionnaire inquiring in
more detail into particular types of exposure. The
main results of this study are summarized and
discussed in this paper.
Method· and Populations
In our study, cases arc defined as men in whom
histologically confirmed prostate cancer was
diagnosed between 1 January 1988 and 1 April
1990. For this study 469 cases who met the criteria
were selected from the cancer registry of the
regional Comprehensive Cancer Centre IKO.
IK. О covers a region in which 1.25 million people
live in 64 mainly small municipalities in the mideastem part of the Netherlands. The referents are
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patients who were treated in the same period for
prostate hyperplasia in one of the 17 hospitals in
the IKO-region, and who exhibited no signs of
malignancy upon histological examination. These
referents (1,872 in all) were selected from the
National Computerized Archive of Pathology
Reports (PALGA) with assistance of the six
pathology laboratories in the IKO-region.
Questionnaires were mailed to both cases and
referents, to collect information on work history
and occupational exposures and on possibly
confounding factors such as age, smoking and
drinking habits and socioeconomic status (SES).
The questionnaire used was a slightly modified
version of a validated questionnaire on
occupational history, developed recently by an
EC study group.5'6 For farmers, metal workers,
repairmen and mechanics several specific
questions were added inquiring in more detail into
particular types of exposure.
All data were coded without knowledge of the
subjects' case-referent status. Odds ratios (OR)
with 95% confidence intervals (95 % CI) were
calculated by means of cross tabulation and logistic
regression modelling. Bearing in mind the
probability of a latency period of 20-30 years,7 we
calculated ORs for the branches of industry and
the occupations in which the respondents were
employed between i960 and 1970. ORs were also
estimated for the occupations and the branches of
industry in which the respondents had spent the
major part of their working lives. Particular
occupations (branches, respectively) were compared
with all other occupations (branches of industry)
8
combined. In addition, ORs were computed for
18 particular types of regular occupational
exposure asked for in the general part of the
questionnaire, and for the exposures experienced
by farmers and metal workers. These ORs were
calculated relative to the non-exposed category.
Result*
GENERAL ASPECTS

Although all subjects had been affirmed by their
attendant urologists to be alive and eligible to
participate in the study, 45 cases and 103 referents
died before the study began. 12 cases and 39
referents could not be traced owing to change of
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address. Ofthe remaining 2,142 subjects a total of
1,691 (79%) returned a completed questionnaire.
The response rate was roughly the same among
cases (83%) and referents (78%) and it was high in
all age groups, even in the group over age 80. The
mean age ofthe cases was 72 years (SD 7.0), ofthe
referents 69 (SD 8.1). Ages ranged between 45 and
91 years.
A significandy elevated O R was found for
persons who ever smoked (95% ofthe cases versus
90% ofthe referents; OR=2.i2,95 % CI 1.243.62). However, no relationship was observed with
the number of cigarettes smoked, the duration of
smoking habits or the age at which the subjects
started smoking. Furthermore, prostate cancer risk

among ex-smokers did not differ significantly from
that among current smokers, even when smoking
had been stopped more than 25 years ago. A
comparable part of both groups (66% and 65%,
respectively) smoked during work. The O R
calculated for men who smoked at work was
virtually the same as the O R for smokers who
never did.9 No association was observed between
drinking habits and prostate cancerrisk(OR=1.36,
95 % CI 0.84-2.22). The mean age of starting
alcohol consumption by cases and referents alike
and the average amount of consumption of
alcoholic drinks showed no significant difference.'
No clear relationship was found between
socioeconomic status and prostate cancer risk,

TABLE 1

Odds ratios and 95% confidence intervals (adjusted for age and smoking habits) for prostate cancer
according to branch ofindustry
job held longest:
job between 1960-1970:

•
β
«
α

о

branch of Industry:
agriculture
horticulture
food manufacturing
wood Industry
footwear manufacturing
paper and printing industry
chemical industry
electrical Industry
metal Industry
construction industry
transport
storage
retail trade
hotel and catering
management
administration
social services
educational services
police
army

37
6
21
18
4
5
8
8
43
29
10
4
19
6
24
40
7
14
7
9

φ

•
•л

147
21
35
56
13
17
51
33
151
139
52
16
81
24
115
119
20
72
20
18

υ

»
к

in

О
0.85
1.00
2.37
1.17
1.20
1.26
0.66
0.98
1.22
0.77
0.76
1.13
0.90
0.86
0.87
1.39
1.26
0.79
1.48
1.34

0.57
0.39
1.35
0.67
0.38
0.45
0.31
0.44
0.84
0.51
0.38
0.37
0.54
0.34
0.55
0.94
0.52
0.43
0.61
0.62

- 1.25
-2.53
-4.17
-2.03
-3.80
-3.52
- 1.41
-2.17
- 1.76
- 1.18
- 1.51
-3.46
- 1.52
-2.14
- 1.38
-2.04
-3.03
- 1.43
-3.59
-2.91

•

υ

1в

Φ

•
и

»·-ΦΦ

*
к

34
6
18
16
5
5
7
10
41
27
9
9
19
7
28
42
6
14
7
8

130
20
32
54
12
16
49
29
152
143
57
16
81
73
121
122
22
70
18
26

0.89
0.95
2.32
1.09
1.71
1.35
0.58
1.40
1.16
0.69
0.64
2.35
0.90
1.10
0.93
1.43
1.01
0.81
1.47
1.31

SR
in

О

β)

0.59 - 1.33
0.37 -2.41
1.27 -4.22
0.61 - 1.94
0.59
0.48
0.26
0.67
0.80
0.45
0.31
1.02
0.53
0.46
0.60
0.98
0.40
0.45
0.60
0.58

-4.99
-3.79
- 1.31
-2.95
- 1.69
- 1.06
-1.31
-5.46
- 1.51
-2.62
-1.44
-2.09
-2.52
- 1.48
-3.56
-2.95

odds ratio relative to all other industrial branches.
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nor between urbanization grade (based on current

during their working lives, only 10% noted five or

residence) and the occurrence of prostate cancer.10

more jobs. The mean number of jobs held by cases
and referents was three (SD 14). 16 % of the cases

OCCUPATIONAL HISTORY

and 21% of the referents worked in shifts during at

Both groups started working when they were 16

least one year, with a mean duration of 14 years

years of age on average (SD 4.0). The cases

(SD 11.7).

stopped at the mean age of 62 years (SD 5.7) while

In TABLE ι the ORs (adjusted for age and the

the referents did at 60 years of age on average (SD

habit of smoking) are summarized for prostate

6.3). At the moment of study only 9 % of the cases

cancer according to the branch of industry in which

and 14% of the referents were still active at work.

the subjects had worked in their longest-held job

The majority of respondents had one to four jobs

and the job held during 1960-1970. In both

TABLE 2

Odds ratios and 95% confidence intervals (adjusted for age and smoking habits) Гог prostate cancer
according to occupation
Job held longest:

1»

Φ
»
•
о

s

•
•
fe

•

ce
О

υ

*

in
0>

job between 1960-1970:

•
w

α
о

β

•

*

се
О

occupation:
farmer/owner

С

»

Ifι
νι

30

129

0.78

0.51 -1.18

27

113

0.76

0.49-

farm worker
baker

6

9

2.74

0.94 -7.98

6

4

7.82

6

18

1.21

0.47 -3.12

6

13

1.68

2.09 -:29.29
0.62- 4.57

butcher

6

14

1.78

0.67 -4.72

7

15

2.16

0.86-

5.43

15

39

1.40

0.75 -2.60

12

37

1.21

0.62-

2.38

21
14

1.07

6
4

1.02

0.40-

2.56

1.10

0.42 -2.72
0.35 -3.42

22

printer

6
4

13

1.16

0.37-

3.63

painter

4

28

0.52

0.18 - 1.50

3

30

0.37

0.11 - 1.22

carpenter
w o o d worker

1.19

7

26

1.01

0.43 -2.39

6

27

0.84

0.34-

2.07

22
11

69

1.33

0.80 -2.20

22

75

1.22

0.74-

2.00

40

1.20

0.60 -2.39

11

42

1.15

0.58-

2.29

4

12

1.51

0.48 -4.78

4

11

1.66

0.52-

5.31

construction worker

Π

52

0.83

0.43 - 1.63

12

54

0.87

0.46-

1.66

production worker

16

51

1.27

0.71 -2.28

14

50

1.12

0.61 - 2.07

driver

5

37

0.53

0.20 - 1.37

5

40

0.49

0.19-

trader

13

71

0.74

0.40 - 1.37

15

70

0.86

0.49-

1.54

5

15

1.18

0.42 -3.34

5

17

1.05

0.37-

2.92

0.68 -1.45
0.34 - 1.36

39

162

0.97

0.67-

14

54

0.99

0.54-

1.42
1.83

electrician
metal worker
mechanic
welder

hotel and catering worker

1.26

manager

39

160

1.00

clerical worker

10

55

0.68

book-keeper

16

33

2.26

1.22 -4.20

16

32

2.32

1.24-

4.32

civil servant

14

1.42

0.76 -2.66

14

41

1.37

0.73-

2.57

teacher

16

40
74

0.88

0.50 - 1.56

7

21

1.20

0.50-

2.86

priest/clergyman

7

20

1.23

0.51 -2.95

7

21

1.20

0.50-

2.86

serviceman

9

33

1.06

0.50 -2.26

8

25

1.37

0.61 - 3.08

• odds rado relative to all other occupations.
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lABLt3
Dads ratios and 95% confidence intervals (adjusted for age and smoking habits) for prostate cancer
iccording to particular types of occupational exposure
'sometimes' or
'frequently' exposed:

•

5
*

Iron and steel

Б

к
О

72
77

321

0.84

0.63 - 1.13

22

57

1.47

0.88 -2.46

330

0.87

0.65 - 1.16

29

1.03

0.66 - 1.59

18

73

1.10

0.64 - 1.89

7

102
11

2.76

140

512

1.25

0.98 - 1.61

71

285

1.07

1.05 -7.27
0.79 - 1.44

*

in
О)

type of exposure:
pesticides

с

с
•
e
e

e
m
•
и

fertilizers
cadmium

'frequently' exposed:

•ί
ο
m
Я
и

•
•

*
к
о

ІЙ
О)

nonferrous metals

92

387

1.04

0.79 - 1.37

42

166

1.12

0.77 - 1 62

welding fumes

64

306

0.91

0.67 - 1.24

22

84

1.19

0.73 - 1.95

rubber

49

251

0.86

0.61 - 1.20

14

84

0.73

0.41 - 1.32

102

500

0.79

0.61 - 1.00

28

138

0.87

0.57 -1.34

86

402

0.91

0.69 - 1.20

25

112

0.94

0.59 - 1.49

240

0.80

0.57 - 1.12

15

76

0.80

0.45 - 1.41

paints

48
127

606

0.78

0.61 - 1.00

26

153

0.68

0.44 - 1.06

lubricating oils

115

483

1.00

0.77 - 1.29

30

143

0.92

0.61 - 1.40

34

166

0.62 - 1.38

9

43

1.02

109

440

0.92
1.07

30

148

0.86

0.49 -2.14
0.57 - 1.31

tar products

81

338

0.95

0.82 - 1.38
0.71 - 1.26

10

52

0.81

textile products

196

0.87

0.60 - 1.25

20

88

0.95

leather products

40
36

130

1.22

0.82 - 1.81

14

39

ionizing radiation

20

64

1.48

0.88 -2.51

3

9

1.42
1.92

solvents
limes
pigments

cutting oils
exhaust gases

0.40 -1.62
0.57 - 1.57
0.76 -2.67
0.50 -7.34

* odds ratio relative to non-exposed subjects.

analyses elevated ORs were found for workers in

longest and the job between 1960-1970. Significant

[bod manufacturing. The O R calculated for

elevated ORs were observed for book-keepers,

longest-held jobs in this branch is 2.37 (95 % CI

cashiers, and workers in insurance and financing

1.35 - 4.17), for jobs held between i960 and 1970

with an OR of 2.26 for the job held longest (95 % CI

the OR is 2.32 (95 % CI 1.27-4.22). For jobs in

1.22-4.20) and an OR 0Г2.32 for the period 1960-

¡torage during 1960-1970 an OR of 2.35 was found

1970 (95 % CI 1.24-4.32). Л significant elevated OR

[95 % CI 1.02-5.46). However, the OR for those

was also found for subjects who worked as farm

who did storage work during their longest-held job

laborers during 1960-1970 (OR 7.82; 95 % CI

is only 1.23 (95 % CI 0.37-3.46). The ORs

2.09-29.29). With the exception of the ORs

computed for other industries are all smaller than

calculated for butchers, the risks estimated for

1.5. Л borderline significant OR is found for

other occupations are all smaller than 1.5.

administrative work during 1960-1970 (OR = 1.43;

TABLE 3 summarizes the ORs with reference to

95 % CI 0.98-2.09), with an almost comparable OR

18 particular types of occupational exposure. Only

computed for longest-held jobs in administration.

for 'frequent' exposure to cadmium a statistically

TABLE 2 summarizes the ORs for prostate
cancer according to occupation during the job held
WORK ENVIRONMENT AND PROSTATE CANCER

significant elevated OR was found (OR 2.76, 95 %
CI 1.05-7.27). For none of the other exposures
89

mentioned in the questionnaire significant
differences were found between cases and referents.

than the referents (TABLE 4). No statistically
significant association was found between the
occurrence of prostate cancer and several
potentiallyriskfullactivities in farming inquired
on (TABLE 5). An elevated (but nonsignificant) OR
was found for maintenance of tractors and other
machinery. The results of the other two analyses
mentioned did not differ much from the results
presented in TABLE 4 and 5. However, only a
statistically nonsignificant difference was found
between the numbers of days per year on which
cases and referents applied pesticides on average.

FARMING

The supplement to the questionnaire containing
detailed questions for subjects who had worked in
farming was completed by 64 cases and 259
referents. The mean age of the farmers in the case
group was 73 years (SD 8.2) and in the reference
group 71 (SD 8.2). The smoking and drinking
habits of these subjects were almost the same as
those of the cases and referents in the entire study
group. For smoking versus non-smoking an OR of
2.87 was found (95 % CI 0.85-9.68). The majority
of the farmers (44 cases and 191 referents) worked
in mixed farming including catde. The data about
specific exposures were analysed in three ways:

METAL WORK AND MAINTENANCE

In a second specific supplement several questions
were put to men who had been employed as metal
workers or as mechanics or repairmen. This
supplement was completed by 67 cases and 263
referents. The mean age for the cases was 70 years
(SD б-з), for the referents 67 (SD 8.0). The
differences in smoking and drinking habits of the
cases and referents in this subgroup were
comparable with those found for the study group
as a whole. The O R for smoking calculated for this
subgroup was 2.38 (95 % CI 0.54-10.50). Again
analyses were conducted in three ways:

1. for all subjects who completed the supplement,
2. for those who worked in farming during their
longest-held job and
3. for those who did this during i960-1970.
The results of analysis 3 are summarized in TABLE
4 and 5. Small differences were found in the
average sizes of fields and pastures farmed by
either cases or referents, the mean numbers of
cows, pigs or chickens held or the mean numbers of
days per year on which cases and referents used
fertilizers. Cases had a smaller stock of cattle and a
larger area of fields, but the differences were
statistically nonsignificant. Cases applied pesticides
during significantly more days per year on average

1. for all subjects who completed the supplement,
2. for those employed in the occupations involved
during their longest held job and
3. for those who did this during 1960-1970.
The results of the latter approach are noted in

TABLE 4

Mean sizes of lands and pastures, number of cattle and mean numbers of days/year which subjects worked in
farming using pesticides or fertilizers, itemized for cases and referents who worked in farming during ідбо-1970
unit
aspect or activity:
area of fields:
area of pasture
number of cows
number of pigs
number of chickens
use of pesticides*
use of fertilizers

hectare
hectare

days/year
days/year

η

27
23
26
23
19
19
27

•4

cases:
mean

82%
70%
79%
70%
58%
58%
82%

11.6
9.5
29.6
62.6
212.1
11.4
15.0

SD
10.6
4.9
22.8
90.5
173.3
8.6
11.3

η

84
94
86
71
48
73
102

referents:
%
mean
72%
80%
74%
61%
41%
62%
77%

8.8
10.7
44.4
95.2
246.2
7.5
13.3

SD
8.6
9.4
55.9
118.4
184.5
8.8
10.4

Mann-Whitney test: ρ = 0.03.
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TABLE 5

Odds ratios and 95% confidence intervals (adjusted
for age and smoking habits) for prostate cancer
according to particular types of occupational
activity in farming
и

»Φ

υ

*
κ

Ът

Ο

29
19
27
13
18

105
73
102
60
76

0.94
0.93
0.81
0.74
0.80

0.27-• 3.23
0.41-• 2.12
0.28-• 2.39
• 1.68
0.33 •
0.35 •
• 1.81

24

94

0.78

0.31 -1.99

19

58

2.08

0.87 -4.93

α
υ
type of exposure:
care of cattle
pesticides
fertilizers
solvents
desinfectants
painting or
tarring
maintenance
of tractors
and other
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Φ

«^ΦΦ

W

!•

ІЛ
01

adaptations of the questionnaire were made and
it was found to be feasible for use to ascertain the
work histories of men older than 70 years of age. ' '
Furthermore, the consistency of self-reported data
on occupational exposure to particular compounds
obtained from this questionnaire appeared to be
12
satisfactory. Obviously, there might be some bias
in the data ascertained, but there is little reason to
assume that cases and referents systematically
responded in different ways. The possibility to
invite all subjects to participation in a study on the
etiology of illness of the prostate, and the recent
experiences of both cases and referents of urological
treatment should largely reduce differential recall.
The choice of a reference group selected from
amongst men exhibiting benign prostate
hyperplasia had other advantages. The fact that
both prostate cancer and hyperplasia patients were

TABLE 6

• odds ratio relative to non-exposed farmers
calculated for subjects who worked in farming
during 1960-1970.

TABLE 6. Elevated, but statistically nonsignificant
O R s were found for use of acids, solvents, iron and
steel, for welding and for maintenance of
machinery. The O R s calculated for the exposures
experienced by subjects who did metal or
maintenance work during their longest-held job
were almost the same as those presented in TABLE 6.
Smaller O R s were found in computing the
exposure risks of all subjects who completed the
supplement.
Discussion
Some potential limitations of this study should be
realized before interpreting the study results. Since
it was impossible to collect data on occupational
history and on past exposures from objective
sources (e.g., plant registries) self-reported
information was used. The questionnaire chosen
to obtain this information is a modified version of
a validated list on occupational history.5 A
substantial improvement in the accuracy of workhistory reporting was observed after some minor
WORK ENVIRONMENT AND PROSTATE CANCER

Odds ratios and 95% confidence intervals (adjusted
for age and smoking habit) for prostate cancer
according to particular types of occupational of
occupational activity in metal work and
maintenance
„
•1

Φ
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α
о
type of exposure:
Iron and steel
lead
aluminium
welding
(autogenous)
welding
(electric)
solvents
acids
cutting oils
painting
maintenance
of machinery

Φ

ы
»te•
φ
te

*
к

и

О

in
о>

32
12
20

108
46
74

1.94
1.05
1.20

0.61-•6.12
0.47-• 2.36
0.54-• 2.64

18

59

1.51

0.69-• 3.31

20
21
10
18
14

60
62
22
64
52

1.75
1.80
2.38
1.23
1.21

0.80· • 3.84
0.82-• 3.39
0.96-•5.92
0.55-•2.77
0.56-•2.61

24

79

1.48

0.66.• 3.32

* odds ratio relative to non-exposed metal workers
and maintenance men calculated for subjects
who worked in metal work or maintenance
during 1960-1970.
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referred to urology services on account of similar
symptoms and complaints reduced selection bias.13
Histological confirmation of the diagnosis of all
subjects precluded misclassification ofdisease. A
practical advantage of the choice of referents who
were treated in the same services as the cases was
that only a small group of physicians had to be
requested to participate. All urologists who were
invited to collaborate, agreed. Considering the
cooperation of all hospitals in the I K O region in
the study and the high response rates among both
cases and referents, it can be concluded that the
referents are representative for the population
from which the cases originated, a prerequisite for
a population-based approach.
Recruitment of a reference series of prostate
hyperplasia patients would - unintentionally introduce a bias toward the null value, and thus
toward an underestimation of risk, should the
origins and development of cancer and hyperplasia
of the prostate be closely related.14 However, as has
been discussed previously in this Journal, 13 · 14 most
morphological and epidemiological data indicate
that the diseases involved are distinct entities,
developing independently from one another in
anatomically and embryologically different parts
of the prostate.15"'7 The cancer arises mainly as a
glandular cell tumour in the peripheral zone;
hyperplasia can be composed of several types of
stromal, glandular, and epithelial cells and
originates predominandy periurethral. ' 7 2 3 Some
co-morbidity is not surprising since hyperplasia is
extremely common with a prevalence of more
than 80% in men older than 80 years of age.24·'25
Furthermore, the tendency for prostate
hyperplasia patients to be examined more often by
a urologist than men without urological complaints
results in a greater chance of detection of latent
cancer. ' 8 Recendy, it has been suggested that
benign hyperplasia may be related to a subset of
prostate cancers developing in the transition zone,
perhaps in association with atypical adenomatous
hyperplasia which also arises in this zone. 26
However, there is no evidence yet that there really
is a progression from hyperplasia to prostate
cancer.27 Even if there should be any causal
relationship between hyperplasia and transition
zone carcinoma, this would concern only a small
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part of prostate cancer incidence.
There are no indications that the occurrence of
prostate hyperplasia is associated with particular
occupations or industrial branches. However, very
Iitde is known about the risk factors for benign
hyperplasia so far.17·23
It was only possible to correct for some potential
confounders in this study. For other factors
mentioned as possible risk factors for prostate
cancer (e.g., dietary habits, sexual behavior,
endocrine function)1516 no data were available.
Moreover, occupational exposure to certain
compounds might be confounded by leisure-time
exposure. There are no indications, however, to
assume that these factors will difTer much between
cases and referents.
In this study statistically significant associations of
prostate cancer were observed with reference to
work in manufacturing of food and in storage, and
to employment as bookkeeper, cashier, insuranceor financing worker, or as farm laborer during the
years 1960-1970. For this period a borderline
significant association was found with work in
administration. An increased occurrence of
prostate cancer among food workers was also
reported in some previous studies,28"31 but not in
others. 3235 In our study non-significandy elevated
risks were found among bakers and butchers,
especially for jobs held between 1960-1970. Hall
and Rosenman observed a significant risk excess
among bakers.31 James reported an increased
mortality from prostate cancer among meat
workers.35 In other studies, however, no excess risk
was found for these occupations.33·35·37·38
Emster et al observed a nonsignificant elevated
risk among bookkeeper. 29 How and Lindsay
reported a significant excess risk among sales
clerks.37 No association between prostate cancer
risk and bookkeeping was found by Williams et al,M
Blair et al,39 nor by Minder and Beer-Porizek.35
However, in the latter study a slight excess risk was
found for the broader category of commercial and
administrative employees.35 Such an association
has not been found in other studies.28·33·37·40
Adelstein32 observed a slightly increased risk
among administrators and managers, but not
among clerical workers. It is unlikely that workers
RESULTS OF THE PRINCIPAL STUDY

in bookkeeping, finance and insurance are exposed
to occupational carcinogens, but higher than
average exposure to hfe-style related risk factors
(e g , particular dietary habits) might be possible
Lack of occupational physical exertion might be a
potential risk Tactor for prostate cancer, but study
results concerning this factor have been conflicting
so far w *' However, in our study no other
categories of'white collar' workers have been
found with an increased nsk for prostate cancer
For teachers, a category showing a significant O R
of 4.25 in our pilot study,4 now an O R of 1 20 was
found based on a larger number of subjects
In one earlier study a significantly elevated nsk
for stock clerks and storekeepers was found 42 In
other studies, however, no association with storage
work has been observed,29 30 41 while Adelstein32
even reported a negative association with storage
In our study an elevated O R was found for farm
laborers, but not for farm-owners or for agriculture
in general Most studies involving farming and
prostate cancer have noted an elevated nsk * **
Although several potennal nsk factors have been
mentioned it is still uncertain what the harmful
factors are in farming An association with
pesticide exposure, observed in the present study,
was revealed in some previous ¡>tudies among
agricultural workers too + 044,5 However, in other
studies among farmers,46 47 and among workers
Licensed to apply pesticides48 49 no association was
found Chiazze et al50 reported a significant excess
of prostate cancer among research workers who
may have been exposed to insecticides or fluorine
dérivâtes Of five studies among workers in
manufacturing of herbicides reviewed by Morrison
et al,44 three showed a non-significant posiüve
association with prostate cancer mortality It may
be relevant to mention that exposure in pesticide
manufacturing may be much lower than exposure
experienced by those who apply these compounds
in agriculture Moreover, applicaüon of pesticides
could be attended with exposure to solvents and
other chemicals as well 5I Use of fertilizers has been
suggested as another potential nsk factor in
farming Rotkin52 indeed observed a significant
relation with fertilizer use, but no clear association
was found in the present study, neither in some
other studies и ^ 4 9 An excess of prostate cancer
W O R K ENVIRONMENT AND PROSTATE CANCER

mcidence was observed in a cohort of nitrate
fertilizer workers but not among workers in the
53
production of other fertilizers Associations have
4 54
been observed with cattle and sheep, *· with
45
5S
poultry ** or with livestock production in
M
general No association, however, was detected
и 4
56
in our study or m some others ' Brownson et al
reported an excess nsk in agricultural crop
production, but no association was found in our
ω
study, nor in others ** The association found
with maintenance of tractors and agncultural
machinery corresponds with the finding that most
studies of prostate cancer occurrence among
mechanics and repairmen show a slight excess
4
of incidence or mortality In the present study,
however, the ORs for these occupations were
about unity
In contrast with our pilot-study and several other
4
studies, this study demonstrated no excess prostate
cancer incidence among metal workers A non
significant elevated O R was found for welders For
none of the specific occupauonal activities and
exposures mentioned in the supplement for metal
workers, mechanics and repairmen a statistically
significant association was found However, the
ORs for use of acids, solvents, iron and steel, for
welding and for maintenance of machinery ranged
between 1 5 and 2 4 The literature on potential nsk
factors in metal work and maintenance has been
discussed in more detail in our previous paper 4
Most of the ORs estimated for self-reported
exposure to particular types of occupational
exposure specified in the general part of the
questionnaire are close to unity The strongest
associations observed involve 'frequent' exposure
to ionizing radiation and to cadmium Only the
latter association is statistically significant This
OR, however, is based on only seven cases
Occupational exposure to both ionizing radiation
and to cadmium have been suggested to be related
to prostate cancer nsk ' 6 1 B и
It has to be stressed that it cannot be concluded
definitely from this study that prostate cancer is not
related to specific occupations or specific
occupational exposures The possibility of false
negative findings can not be precluded Some
limitations of the study mentioned before might
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have resulted in an underestimation ofeflect.
Besides, the power of this study was limited for the
detection of slight excesses of risk for occupations
held by a small minority of subjects. With 5% of
our respondents employed in a certain occupation
or industry, the power was about 90% to detect a
risk of 2.0 and about 60% to detect a risk of 1.5.
Many of the occupations and industries considered
in our study, however, represented less than 5% of
the total number of subjects, resulting in
insufficient power to detect ORs smaller than 2.0.
Considerably larger numbers of subjects are needed
to overcome this restriction. Furthermore, some
general limitations of studies of this type have to be
borne in mind. For want ofsomething better, the
occupational information used is rather crude,
which may lead to some nondifTerential
misclassification of exposure and therefore to a
56
dilution of effect. If, for instance, only a part of
the workers classified into a specific occupational
category had been exposed to carcinogens during
work, excess cancer risk among them might be
masked in the OR estimated for the whole
category, even if the exposure itself was high.57
Besides, it has to be considered that the study was
conducted in a particular region of the
Netherlands. Potentialrisksin industries not being
represented in the IKO-region (e.g., mining, blast
furnace plants, aluminium processing, aircraft
manufacturing) could not be identified in the
present study.
In view of these limitations, further research on
the relationship between work environment and
prostate cancer might be desirable to reach a
deeper insight in the etiology of the disease,
although our study results do not indicate particular
occupational activities being strong risk factors.
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RESULTS OF THE PRINCIPAL STUDY

CHAPTER 12

G E N E R A L DISCUSSION

Introduction
Thefirstobjective of the study described in this
thesis was to investigate risk factors for prostate
cancer in the work environment and in life style.
For this purpose a case-referent study was
conducted in close collaboration with the
Comprehensive Cancer Centre IKO. A second
intention was to evaluate the feasibility and the
value of the approach chosen. In the course of
the study some aspects of the measurement of job
history and past occupational exposure by means
of self-administered questionnaires have been
evaluated. The major results of this study are
discussed in this chapter. Suggestions are given
for future research.
Study population
In this study exposure data of prostate cancer
patients were compared with those of referents with
benign prostate hyperplasia. The case group was
selected from the cancer registry of the
Comprehensive Cancer Centre IKO, which
covers the mid-eastern part of the Netherlands;
the referents were selected from the National
Computerized Archive of Pathology Reports
(PALGA) with help of the pathology laboratories
in the IKO-region. Study subjects were defined as
men, bom afterJanuary i, 1900, in whom prostate
cancer or prostate hyperplasia was diagnosed and
histologically confirmed between January 1,1988
and April 1,1990 in one of the hospitals in the
IKO-region. All urologists and pathologists in this
region agreed to cooperate in the study. The
subjects, who were judged by their attending
urologist to be suitable to participate in the study,
were invited to complete a questionnaire and to
return it to the investigators. Of all questionnaires
mailed 72% were completed and returned. Not
counting the subjects who were deceased or who
had moved home the response was 79%, with 83%
response among the cases (n=345) and 78% among
the referents (n=1,346).
The high response among the referents is
GENERAL DISCUSSION

probably due to the fact that all subjects were
requested to participate in a study of illness of the
prostate, without mention of cancer or hyperplasia.
A second important factor is that both cases and
referents were treated by the same group of
physicians. For her study ofriskindicators for
melanoma patients Nelemans' selected patients
with urogenital cancers, laryngeal cancer and
(non-) Hodgkin lyphomas as referents. She got
a much lower response among the referents than
among the cases, most probably because the
attending physicians of the referents were less
motivated to invite their patients for participation
in the study than those of the cases.' It is likely that
the general cooperation of the urologists in the
IKO-region in this study has been strengthened by
the fact that they already had been working
together for some time in several research projects
in the framework of the 'Working Group
Urological Oncology'. In fact we had the privilege
of a well-established working group being available
and willing to collaborate.
In the present study subjects were selected who
developed prostate cancer or hyperplasia in the
recent past. 21% of the potential subjects who were
selected from the IKO or PALGA registries
appeared to be lost through death or moving or
were not eligible for other reasons. Odds ratios
(OR) will only be biased by this incomplete
ascertainment of study subjects when there has
been a selective loss of potential subjects (i.e. a loss
associated with the exposures under study). There
are no indications of selective death, uneligibility
or moving amongst either cases or controls. The
only way to reduce loss of subjects in future studies
is to invite new cases and referents over a period of
time. A serious drawback to this approach,
however, is that a substantial part of the invited
physicians may not be willing to participate during
the whole study period. A second disadvantage is
the longer duration of the study, which will not be
commensurate with the advantages of such
procedure.
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In all, 241 subjects returned a blank questionnaire.
Half of them gave their motives for the nonresponse on a reply card. The reasons mentioned
for non-participation (chiefly the length and the
difficulty of the questionnaire) do not indicate that
non-response was associated with the exposures
under study.
Choice of the reference group
In a 'classical' case-control study the exposure
undergone by the cases is compared with that of a
sample of non-cases. O R s are calculated to
compare the odds of exposure among cases with
that among controls. Only if the 'rare disease
assumption' is not violated this O R estimates the
3-5
relative risk adequately.
In a case-referent or case-base design, the
reference series represents the experience of the
population that generated the cases (the so-called
'study base'). Conceptually one investigates the
occurrence of particular events (new cases of
prostate cancer) within a certain amount of
'population time'. 6 The rado of the incidence
rate among exposed (e) relative to the incidence
rate among nonexposed subjects (ne) gives an
unbiased measure of the rate ratio. This can be
summarized in a formula as:
C

RR=
D D

e/Pte

Cne^Ptne

using с for the number of cases and Pt for the
amount ofpopulation time.
Algebraically, R R equals ( c e / c n e ) : (Pte/Pt n e ), the
ratio of the exposure odds in the case series and the
exposure odds ofpopulation time.
In a dynamic population, this rate ratio can be
also ascertained by using only a random sample of
the study base (B), because Ptç/Ptne = B e / B n e .
Here, B e stands for the numbers of referents that
had been exposed, and B n e for the nonexposed.
In the present study the case-referent approach
has been pursued. Unfortunately, some bias has
arisen from the way of selection of the referents,
since men in whom both hyperplasia and cancer of
the prostate were diagnosed during the
recruitment period, were assigned only to the case
series. This bias might have resulted in a certain
overestimation of the rate ratio, if the exposure of
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interest is positively related to prostate cancer.
The reference series should represent those who
would be admitted to the case series іГтеу had in
6
fact developed the disease under study. Miettinen
has defined the ideal reference group as 'a sample
of the study base which consists of a phenocopy of
the illness under study, occurring independently of
the determinant'. Such referents come to the
attention by the same mechanisms that lead to
enrolment of the cases. Bias by selection, therefore,
will be small. Prostate hyperplasia can in this sense
be considered a 'phenocopy' of prostate cancer. As
far as known, the etiologies of prostate hyperplasia
and prostate cancer are not related, as has been
amply discussed in CHAPTER 5.
Furthermore, there are no indications that the
occurrence ofprostate hyperplasia is associated
with particular occupations or with socioeconomic
status. It has to be stressed, however, that very little
is known at present about the origin and
76
development of benign hyperplasia. As has been
discussed in CHAPTER 9, the results of studies on
the relationship between smoking and drinking
habits and prostate hyperplasia are conflicting.
In some studies a weakly inverse association has
been found between these lifestyle factors and the
occurrence of benign hyperplasia, but in others no
connection was observed. Guess 5 concluded that
there is insufficient evidence as yet to regard the
associations involved as causal. But supposing that
the smoking and/or drinking habits of the referents
are not completely representative for those of the
male population in the IKO-region, slight
deviations might have resulted in some bias of effect.
Classification of exposure
Bias in evaluating an effect can occur through
using inaccurate information about occupational
exposure and other exogenous factors under study.
Such bias arises through errors in classification of
subjects as 'exposed' or 'non-exposed'.
Misclassification is referred to as 'differential' when
the errors made are related to a subject's case or
referent status, and as 'nondifferentiaT when
classification errors are equally spread among cases
and referents.9
One of the main reasons to choose hyperplasia
patients as a reference group in our study is to
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preclude differentia] misclassification. The recent
experience of urologica! diagnostics and treatment
of all study subjects, should have led to reduction
of differential recall.
Although careful attention has been paid to the
measurement of job history and occupational
exposure (see CHAPTERS 6,7 and n), the selfreported data obtained are not flawless. This
might have resulted in some nondifferential
misclassification, leading to a dilution ofeffect.
It was only possible to correct for some potential
confounders in this study. For other factors
mentioned in literature as possiblerisksfor prostate
cancer (e.g., dietary habits, sexual behavior,
endocrine function)10-" no data were obtained.
Furthermore, occupational exposure to some
substances might have been confounded by
exposure in leisure time. There are no reasons,
however, to assume that these faeton will differ
substantially between cases and referents.
Leads for future study
Although the study results do not indicate
particular occupations or specific occupational
activities being strong risk factors for prostate
cancer (CHAPTERS 3 and 11), it cannot be
concluded yet that there is no relationship
between work environment and prostate cancer
occurrence. It is not surprising that the literature
reviewed shows inconsistent results, because work
conditions might vary from one situation to
another, leading to a variation in the nature and
the intensity ofexposure. Therefore, particular
occupational risk factors can be identified in some
studies, but not in all.10 Besides, it has to be
considered that potential risks of workers in
industrial activities lacking in the mid-eastern part
of the Netherlands, could not be identified in our
study. The same is true for specific activities in
farming (or in any other branch), which are rare or
absent in the IKO-region. Therefore, it might be
desirable to conduct comparable studies in other
regions because of the presence ofbranches of
industry (e.g., shipbuilding, blast fumacies, glasshousing) which may be potentially related with
prostate cancer incidence and /or because past
occupational exposures are found elsewhere to be
considerably higher than those in the Netherlands
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(e.g., in the former Eastern-bloc countries). It is
preferable to recruit larger numbers of subjects
than were reached in the present study, to increase
the statistical power of these studies.
It might be worthwhile to investígate two
mechanisms that possibly play a role in the
induction or promotion of prostate cancer through
occupational exposures. It is very likely that sex
hormones affect the development of prostate
cancer. "-12 Perhaps occupational exposure to
particular compounds may affect sex hormone
metabolism and so influence prostate cancer risk.
It has also been suggested that prostate cancer is
caused by the transmission of infectious agents.'
Previous research focused chiefly on venereal
disease as potential risk factor.11 Although there is
little evidence so far which supports a viral etiology
of prostate cancer, it might be fruitful to examine
the influence ofregular exposure to viruses by
workers in farming and parts of the food industry,
from animals or animal products, or by workers in
healthcare.13
Future research on the validity of self-reported job
history and occupational exposure obtained from
interviews or questionnaires is strongly
recommended. As one is often dependent on this
type of information, the quality of it is a
prerequisite for valid research in occupational
epidemiology. It is therefore important to seek
ways to improve the accuracy of such data. For
instance, asking whether subjects had ever
performed particular tasks might be preferable to
requesting for exposure to specific compounds,
because several subjects will be unfamiliair with
the substances mentioned. The present study
demonstrates that research on the repeatability
and validity of self-reported occupational history
and exposure, is feasible in the course of studies
which are primarily involved in enologie questions.
With the help of IKO all urologists and
pathologists who were invited could be motivated
to cooperate in our study. The privacy of study
subjects, an important issue in the Netherlands,
was protected because IKO provided for the
mailing of the questionnaires. Due to the
contribution made by IKO the entire protocol
(described in CHAPTER 4), from the first contacts
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with participating physicians up to and including
data entry and first analyses, was earned out ш less
than a year Therefore, this study shows the major
role the Comprehensive Cancer Centres can have
in the execution of case-referent studies of workrelated risks for particular cancers It is desirable to
start new studies of this type in the coming years
Additionally, it might be possible to add short
questionnaires with a few items about work history
to the questionnaires or interviews used in studies
which are focused primarily on other types of
exposure (e g , dietary habits, use of medicines)
Obviously, such an approach might be htde
informative with respect to specific occupational
exposures, but it may lead to the identification of
occupational risks groups for particular cancers in
a simple (and very cheap) way, giving clues for
further study It is in line with the objectives of the
Comprehesive Cancer Centres to try to initiate
such joint studies by making contacts between
investigators who plan a study with sufficiendy
large numbers of cancer patients, and investigators
in the field of occupational epidemiology
finally, in view of the very high incidence of benign
prostate hyperplasia and the limited knowledge
about potential nsk factors for this disease, studies
on the etiology of prostate hyperplasia and on ways
to prevent it are recommendable

2 Schlesselman JJ, Case-control studies design,
conduct, analysts New York Oxford University
Press, 1982
3 MiettmenOS Estimability and estimation in
case-referent studies Am J Epidemiol
1976,103 226-235

4 HalpennM Re Estimability and estimation
in case-referent studies Am] Epidemiol
1977,105 496-498
5 Mietnnen OS The author replies Am J
Epidemiol 1977,105 498-502
6 MiettmenOS Theoretical epidemiology Principles
of occurrence research m midicme New York John
Wiley & Sons, 1985
7 Rotkin ID Origins, distribution, and nsk of
prostatic hypertrophy In Hinman F (ed) Benign
prostatic hypertrophy New York Spnnger Verlag,
1983 pp IO-JI

8 Guess HA Benign prostatic hyperplasia
antecedents and natural history Epidemiol Rev
1992,14 131-153

9 Rothman KJ Modem epidemiology Boston
Little, Brown & Co , 1986
10 Hernberg S Introduction to occupational
epidemiology Chelsea I>ewis Publishers, 1992
11 Flanders WD Review prostate cancer
epidemiology Prostate 1984,5 621-629
12 Nomura AMY, Kolonel LN Prostate
Cancer a current perspective Epidemiol Rev
1991,13 200-227

References
13 Blair A, Zahm SH Cancer among farmers
ι NelemansPJ Environmental nsk indicators for
Occupational Medicine, State ofthe Art Reviews
cutaneous melanoma (Thesis) Nijmegen K U N , 1993 1991,6 N03,335-354

100

GENERAL DISCUSSION

SAMENVATTING

I

N D I T P R O E F S C H R I F T wordt verslag gedaan van een case-referent onderzoek naar mogelijke beroepsgebonden risicofactoren voor het optreden van prostaatkanker. In het onderzoek is tevens gelet op een eventuele relatie met roken en alcoholgebruik, met sociaal-economische status of met de urbanisatiegraad van de plaats waar de
onderzoeksdeelnemers wonen. Het onderzoek had nog een tweede doel, namelijk na te
gaan of de gekozen werkwijze waarbij gebruik is gemaakt van de kankerregistratie van het
Integraal Kankercentrum Oost,efficiënt en adequaat is.Bovendicn is het onderzoek aangegrepen om een aantal methodologische aspecten nader te bestuderen.Dit betreft met name
de vraag of met behulp van vragenlijsten betrouwbare gegevens te verkrijgen zijn over
het beroepsverleden en over specifieke blootstellingen tijdens het werk (HOOFDSTUK I).

Prostaatkanker is een frequente aandoening in de westerse wereld. Voor Nederlandse
mannen is het de kankersoort die, na longkanker, zowel wat betreft het aantal nieuwe
gevallen als wat betreft de sterfte het meest voorkomt. Het gaat hierbij jaarlijks om meer
dan 4000 nieuwe patiënten en meer dan 2000 sterfgevallen. Van de mannen in Nederland sterft 3% aan prostaatkanker. Dit is 10% van de sterfte ten gevolge van kanker onder
mannen.
In de meeste landen neemt het jaarlijks aantal gevallen van prostaatkanker toe. In Nederland was de sterfte per 100.000 mannen in 1989 3,4 maal zo groot als die in 1950. Wordt
rekening gehouden met veranderingen in de leeftijdsopbouw van de mannelijke bevolking, dan is sprake van een toename met een factor 1,5.
Bestudering van veranderingen in sterftepatronen kan bijdragen aan het begrip van de
oorzaken van ziekte. Voor prostaatkanker kan zowel gedacht worden aan een zogenaamd 'geboortecohort effect' als aan een 'periode efTect'. Is er in de loop der jaren een
verandering geweest in de blootstelling aan bepaalde risicofactoren voor prostaatkanker
dan zou dit tot uiting kunnen komen in een sterftepatroon dat samenhang vertoont met
de periode waarin de patiënten geboren zijn, het geboortecohort. Denkbaar is ook dat
veranderingen in de mogelijkheden van diagnostiek en behandeling van prostaatkanker
van invloed zijn geweest op de sterftecijfers. Een dergelijke invloed kan tot uiting komen
in een 'periode efTect'. Uit de analyse van de sterftecijfers blijkt dat vooral sprake is van
een 'geboortecohort effect'. In mindere mate is ook een 'periode effect' te vinden. Een
opmerkelijke bevinding is dat de toename van de sterfte door prostaatkanker in Nederland nog niet afneemt. Dit in tegenstelling tot de bevindingen in andere landen, waar een
stabilisatie of zelfs een daling van de sterfte wordt gezien onder mannen die na de laatste
eeuwwisseling geboren zijn (HOOFDSTUK 2).
Dankzij de medewerking van de urologen in vier ziekenhuizen in zuid-oost Nederland
kon een pilot-studie worden uitgevoerd. Voor deze studie werden 109 'cases' geselecteerd
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(patiënten bij wie in 1988 prostaatkanker is gediagnostiseerd) en 209 'referents' (in deze
studie patiënten bij wie in 1988 prostaathyperplasie is vastgesteld). Aan hen werd een vragenlijst toegezonden waarin gevraagd is naar hun beroepsverleden en naar mogelijke
confounders zoals leeftijd, rook- en drinkgewoonten en sociaal-economische status. De
respons was 85%. Een verhoogde odds ratio (een maat waarin het risico op prostaatkanker
wordt uitgedrukt) werd gevonden voor boeren, metaalbewerkers, onderhoudsmonteurs,
handelaars en zakenmensen en voor leraren. Alleen voor deze laatsten was de odds ratio
(OR) statistisch significant. Gelet op de aard van hun werk lijkt het echter onwaarschijnlijk
dat leraren door hun werk een groter risico hebben om prostaatkanker te krijgen, dan
mensen met een ander beroep. Ook de O R voor boeren die ouder zijn dan 70 was statistisch significant. Bij onderzoek van de literatuur bleek dat in verschillende andere studies
een relatie is gevonden tussen prostaatkanker en werken als boer, onderhoudsmonteur
of metaalbewerker. De achterliggende risicofactoren in deze beroepen zijn echter onduidelijk. Besloten werd om in het vervolgonderzoek extra aandacht te besteden aan juist
deze beroepsgroepen, door aan de algemene vragenlijst korte aanvullende vragenlijsten
toe te voegen waarin geïnformeerd wordt naar specifieke beroepsgebonden exposities
(HOOFDSTUK 3).

Het vragenlijstonderzoek dat met de hulp van de ziekenhuizen is uitgevoerd verliep succesvol, hoewel de uitvoering erg arbeidsintensief bleek te zijn voor de participerende
afdelingen. Mede daarom is besloten de hoofdstudie uit te voeren in samenwerking met
het Integraal Kankercentrum Oost (IKO), de houder van de regionale kankerregistratie.
[n deze nieuwe case-referent studie werden cases gedefinieerd als patiënten geboren na
1 januari 1900, bij wie tussen 1 januari 1988 en 1 april 1990 prostaatkanker werd vastgesteld in een van de ziekenhuizen in de IKO-regio. De referents waren mannen uit dezelfde leeftijdsgroep, die in dezelfde periode in een van deze ziekenhuizen zijn behandeld
voor prostaathyperplasie. De cases werden geselecteerd uit de kankerregistratie van het
I K O . De referents werden met hulp van de afdelingen Pathologische Anatomie van de
ziekenhuizen in de IKO-regio uit de PALGA-registratie geselecteerd (het Pathologisch
Ana-tomisch Landelijk Geautomatiseerd Archief). De behandelende urologen beoordeelden voor elke patiënt die als mogelijke deelnemer gold of deze wat zijn lichamelijke
en mentale gezondheid betreft, in staat zou zijn om een vragenlijst in te vullen.
Vervolgens zonden de urologen aan alle personen die in staat geacht werden om mee te
doen, een brief waarin ze werden uitgenodigd om mee te werken aan het onderzoek.
Gevraagd werd om de bijgevoegde vragenlijst in te vullen en terug te zenden naar de
onderzoekers. In geval men niet in staat of niet bereid was om mee te doen, werd verzocht kort op een antwoordkaartje aan te geven wat hiervoor de reden was.
Hoewel de namenlijsten van potentiële deelnemers aan het onderzoek hierop waren
gescreend, bleken 44 cases en 102 referents inmiddels te zijn overleden. De brieven aan 11
cases en 39 referents kwamen als onbestelbaar terug bij het I K O . In totaal zonden 1692
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personen een ingevulde vragenlijst retour. Dit is 72% van degenen die zijn aangeschreven. De respons verschilde niet noemenswaardig voor de cases (n=345) en de referents
(11=1346).

Door 124 personen werd een antwoordkaartje ingestuurd waarin wordt aangegeven waarom ze niet meedoen aan het onderzoek.De meesten van hen voelden zich te oud ofte ziek
om de lijst in te vullen. Een enkeling vond de vragenlijst te lang ofte moeilijk. Deze redenen wijzen niet op een relatie tussen non-respons en beroepsachtergrond (HOOFDSTUK 4).
De referentiegroep in ons onderzoek is geselecteerd uit patiënten die naar een uroloog
zijn verwezen met vergelijkbare klachten en symptomen als waarmee de cases zijn ingestuurd. Het verschil is dat bij het urologisch en histologisch onderzoek dat bij hen plaatsvond, geen prostaatkanker werd vastgesteld. De keuze van juist deze referentiegroep
heeft zowel praktische als methodologische voordelen. Een voorwaarde is wel dat prostaatkanker en hyperplasie twee afzonderlijke ziekten zijn met elk een eigen ontstaanswijze.
Zouden deze prostaataandoeningen gemeenschappelijke risicofactoren hebben, dan zou
dit kunnen leiden tot een onderschatting van het causale effect daarvan of zelfs tot een
fout-negatieve studie. Op grond van wat er nu over beide aandoeningen bekend is, mag
er van uitgegaan worden dat het om twee verschillende ziektebeelden gaat. Hyperplasie
ontstaat meestal uit een ander type cellen en in een ander deel van de prostaat dan prostaatkanker. Het feit dat beide aandoeningen soms bij dezelfde patient worden gevonden
is te verklaren uit het gegeven dat zowel kanker als hyperplasie van de prostaat frequent
voorkomen op oudere leeftijd. Verschillende vragen over een mogelijke relatie tussen
deze prostaataandoeningen zijn echter nog onbeantwoord (HOOFDSTUK 5).
Goed onderzoek is niet mogelijk wanneer men slechts over gebrekkige gegevens beschikt.
De kwaliteit van gegevens over mogelijke blootstellingen van de onderzoeksdeelnemers is
in dit verband even belangrijk als die van de informatie over hun ziekte. In de arbeidsepidemiologie is men nogal eens afhankelijk van gegevens over het beroepsverleden van de
deelnemers, afkomstig uit interviews of vragenlijstonderzoek. De vragenlijst in ons
onderzoek is afgeleid van een gevalideerde lijst, die voor dit type studies is samengesteld
door een internationale werkgroep. In de pilot-studie is nagegaan of deze vragenlijst ook
bruikbaar is om de beroepsgeschiedenis na te vragen van mannen ouder dan 70 jaar (een
belangrijke groep in onze onderzoekspopulatie). Er werd geen verschil gevonden in de
respons aan het onderzoek. De deelname was in alle leeftijdsgroepen hoog, zelfs voor de
groep ouder dan 80. Er werd bovendien geen verschil gevonden wat betreft de volledigheid waarmee de vragenlijsten zijn ingevuld, noch wat betreft de consistentie van de
gegeven antwoorden. Er is geen reden om aan te nemen dat de validiteit van vragenlijstgegevens over het beroepsverleden samenhangt met de leeftijd.
In de vragenlijst die in de hoofdstudie is gebruikt, is een nieuwe vraag opgenomen
waarin gevraagd wordt alle banen te noteren die men langer dan eenjaar vervuld heeft.
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Gevraagd wordt om ook perioden zonder baan te vermelden en om bij elke periode de
bijbehorende jaartallen te vermelden. De deelnemers is bovendien gevraagd om hun
naam en telefoonnummer op het achterste schutblad van de vragenlijst te vermelden,
wanneer ze bereid waren tot een kort telefonisch contact om mogelijke onduidelijkheden
te verhelderen. Van de respondenten deed 81% dit en zo nodig werd inderdaad gebeld
om aanvullende informatie. Met behulp van deze wijzigingen bleek het mogelijk meer
complete beschrijvingen van de beroepsgeschiedenis te verkrijgen (HOOFDSTUK 6).
In epidemiologisch onderzoek wordt noodgedwongen nogal eens gebruik gemaakt van
het beroep van de onderzoeksdeelnemers als maat voor hun beroepsmatige blootstelling.
Het is om verschillende redenen beter direkt te vragen naar de specifieke blootstellingen.
In een van de vragen in de vragenlijst wordt geïnformeerd naar een aantal werkgebonden
blootstellingen (bijvoorbeeld aan bestrijdingsmiddelen). In een 'test-hertest' onderzoek is
nagegaan wat de reproduceerbaarheid is van antwoorden op deze vraag. Hiervoor zijn
209 onderzoeksdeelnemers gebeld, willekeurig gekozen uit degenen die hun telefoonnummer genoteerd hadden in de vragenlijst. Dit gebeurde drie tot vijf weken na de ontvangst van hun lijst. In korte interviews is hen gevraagd of zij tijdens hun werk waren
blootgesteld aan een of meer van acht verschillende stoffen. De formulering van de vraag
was hierbij identiek aan die in de vragenlijst. De reproduceerbaarheid van de antwoorden
was voor sommige stoffen beter dan voor andere. De kappa's die als maat voor overeenkomst berekend zijn variëren van 0,36 tot 0,70, hetgeen een goed resultaat is. De reproduceerbaarheid bleek niet samen te hangen met de leeftijd, de sociaal-economische status
of de case- of referent-status van de ondervraagden. Geconcludeerd kan worden dat
informatie afkomstig van de deelnemers zelf een bruikbaar uitgangspunt vormt voor epidemiologisch onderzoek, wanneer objectieve gegevens over hun beroepsgebonden
blootstelling niet te verkrijgen zijn.
De kwaliteit van door onderzoeksdeelnemers gerapporteerde informatie is niet alleen
afhankelijk van wat zij zich kunnen herinneren van blootstellingen tijdens hun werk. Een
rol speelt ook of zij werkelijk weten waarmee zij zoal gewerkt hebben. Dit lijkt niet altijd
het geval. Termen die door onderzoekers gebruikt worden, zoals 'organische oplosmiddelen', kunnen voor hen bovendien onduidelijk zijn. Het heeft daarom de voorkeur te
vragen naar bepaalde aktiviteiten of taken die men mogelijk heeft verricht (bijvoorbeeld:
Deed u laswerk ? Repareerde u schoenen ?) (HOOFDSTUK 7).
In de loop van het onderzoek is aandacht besteed aan twee onderwerpen die zoal de analyse van gegevens betreffen. In de literatuur worden soms PMR's (proportional mortality/morbidity ratios) vermeld zonder 95% betrouwbaarheidsinterval. Dit bemoeilijkt de
interpretatie van de gepresenteerde onderzoeksresultaten. Daarom is nagegaan of het
betrouwbaarheidsinterval van een PMR berekend kan worden met behulp van formules
die voor de berekening van het betrouwbaarheidsinterval van een SMR (standardized
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mortality/morbidity ratios) ontwikkeld zijn. Dit blijkt inderdaad het geval.
Het andere onderwerp betreft de wijze waarop OR's berekend moeten worden voor de
relatie tussen ziekte en beroep. Moet men hierbij ieder beroep afzonderlijk afzetten
tegenover alle andere beroepen samen, of is het misschien beter om beroepen met een
mogelijk verhoogd risico afte zetten tegen beroepen waarin a priori geen sprake lijkt te
zijn van een extra risico? Als andere mogelijkheid wordt geopperd risico's te schatten ten
opzichte van beroepen waarvoor in de betreflende studie een O R wordt gevonden van
ongeveer i. Om hierop een antwoord te vinden zijn de gegevens uit de hoofdstudie op de
drie genoemde manieren geanalyseerd. De OR's die zo berekend werden, blijken nauwelijks van elkaar te verschillen. Het lijkt daarom weinig voordeel te hebben om OR's te
berekenen ten opzichte van beroepen zonder bijzonder risico (HOOFDSTUK 8).
Als onderdeel van de hoofdstudie is gelet op een mogelijke relatie tussen rook- en drinkgewoonten en het optreden van prostaatkanker. Zouden deze gewoonten van invloed
zijn op de kans prostaatkanker te krijgen, dan zou hier rekening mee gehouden moeten
worden bij het het schatten van de risico's voor afzonderlijke beroepen. Het is immers
bekend dat in sommige beroepsgroepen meer gerookt wordt dan in andere. Er werd geen
noemenswaardige relatie met alcoholgebruik vastgesteld. Wel werd een statistisch significant verhoogde O R voor roken gevonden. Bij nadere analyse blijkt echter geen sprake
te zijn van een relatie met bijvoorbeeld het aantal gerookte sigaretten of het aantal jaren
dat iemand gerookt heeft. De O R berekend voor degenen die soms al jaren geleden
gestopt zijn met roken, is even hoog als die voor personen die nog rookten op het moment
dat zij de vragenlijst invulden. Deze bevindingen wijzen niet in de richting van een oorzakelijk verband. Hoewel in enkele recente studies een relatie tussen roken en het ontstaan van prostaatkanker is gelegd, blijkt uit ons literatuuronderzoek dat er geen aanwijzingen zijn dat roken of alcoholgebruik de kans op prostaatkanker noemenswaardig
vergroten (HOOFDSTUK 9).

Gelet is ook op een mogelijke relatie tussen sociaal-economische status en de kans op prostaatkanker. Een dergelijke relatie zou kunnen berusten op invloeden in de periode waarin
prostaatkanker is ontstaan (bijvoorbeeld door verschillen in voedingsgewoonten). Een
andere verklaring is dat de kans op een verwijzing naar een uroloog verschillend is, waardoor er een verschil is in de kans dat een kleine tumor in de prostaat wordt gevonden. In
het laatste geval zou de huidige sociaal-economische status de belangrijkste risico-indicator zijn. Om beide mogelijkheden te kunnen onderzoeken is sociaal-economische status
zowel gecodeerd voor het beroep dat men had tussen 1960 en 1970 als voor het beroep
dat het langst werd uitgeoefend. Dit laatste als een benadering van de sociaal-economische status op het moment van verwijzing. Noch in de ene, noch in de andere analyse
werd een duidelijke relatie met prostaatkanker gevonden. Aanvullend is tenslotte gelet op
een mogelijke invloed van verschillen tussen stad en platteland. Hierbij werd een iets groSAMENVATTINC
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ter (maar statistisch niet significant) risico gevonden voor personen die in dorpen en Meinere plaatsen wonen. In de wereldliteratuur worden geen aanwijzingen gevonden voor
een duidelijke relatie tussen sociaal-economische status of urbanisatiegraad enerzijds en
prostaatkanker anderzijds (HOOFDSTUK IO).
Vervolgens is de hoofdvraagstelling over de mogelijke relatie tussen prostaatkanker en
beroep onderzocht. Rekening houdend met een aanzienlijke latentietijd zijn O R ' s berekend voor het beroep en de bedrijfstak waarin men werkzaam was tussen i960 en 1970.
De gegevens zijn tevens geanalyseerd voor het beroep dat het langst is uitgeoefend. Ook
zijn O R ' s berekend voor 18 specifieke vormen van beroepsmatige blootstelling. Wat
betreft het langst uitgeoefende beroep zijn significant verhoogde O R ' s gevonden voor
werk in de voedingsmiddelenindustrie en voor boekhouders; voor het beroep tussen i960
en 1970 voor administratief werk, werk in magazijnen en als boerenknecht. W a t betreft
de blootstellingen werd een significant verhoogde O R gevonden voor geregelde blootstelling aan cadmium, een stof die ook in d e literatuur als risicofactor voor prostaatkanker
naar voren komt.
Met hulp van aanvullende, korte vragenlijsten is gezocht naar bijzondere risico's voor
boeren, metaalbewerkers en onderhoudsmonteurs. W a t betreft de boeren bleek dat de
cases significant meer dagen per j a a r gebruik maakten van bestrijdingsmiddelen. Verder
is een verhoogde O R gevonden voor het zelf repareren en onderhouden van tractoren
en andere landbouwmachines, m a a r dit effect is statistisch niet significant. Voor metaalbewerkers, monteurs en onderhoudslieden zijn verhoogde O R ' s gevonden voor werken
met zuren, oplosmiddelen, ijzer en staal e n voor onderhoud van machines. Deze effecten
zijn statistisch niet significant (HOOFDSTUK I I ) .
In HOOFDSTUK 12 wordt de opzet van het totale onderzoek dat in dit proefschrift beschreven is, kritisch besproken. Nagegaan is of erin de opzet, de uitvoering of de analyse fouten
zijn gemaakt, die mogelijk van invloed waren op de gevonden resultaten. Hierbij wordt
vooral stilgestaan bij de keuze van de referentiegroep en bij de vraag of van een vragenlijst gebruik gemaakt kan worden om betrouwbare informatie te verkrijgen over arbeidsgebonden blootstellingen. Hoewel enkele kanttekeningen te maken zijn, wordt geconcludeerd dat het onderzoek correct is uitgevoerd. Een algemene conclusie is dat de
samenwerking met het Integraal Kankercentrum Oost heel vruchtbaar is gebleken bij de
uitvoering van dit onderzoek. H e t is wenselijk met dit soort studies door te gaan om meer
te weten te komen over de relatie tussen kanker en beroep. Nieuwe kennis kan mogelijk
bijdragen tot preventie van beroepsgebonden kanker. In dit slothoofdstuk worden aanbevelingen gedaan voor verder onderzoek.
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Woord van dank
Onderzoek is niet meer uit te voeren zonder de inzet van velen. Dat geldt ook voor de
studie die in dit proefschrift beschreven wordt.
Heel vitaal was de rol van de urologen en patholoog-anatomen in de IKO-regio bij
het selecteren en uitnodigen van patiënten. Onmisbaar was de hulp van degenen die
een vragenlijst hebben ingevuld. Veel werk is in deze fase verzet door de medewerkers
van het Integraal Kankercentrum Oost, vooral door Bart Kiemeney die de uitvoering
van dit deel van het onderzoek coördineerde.
Verschillende medewerksters van het vakgroepsecretariaat hielpen mij bij de verdere
werkzaamheden, Ik noem vooral Magda Reawaruw, vanwege haar hulp bij het invoeren
van de gegevens.
Ik dank ook de medewerkers van de bibliotheek die mij steeds behulpzaam waren bij
mijn literatuuronderzoek.
Gedurende het hele onderzoek kon ik met vragen terecht bij een groot aantal collega's
binnen en buiten de faculteit. Hun suggesties, kritisch commentaar en praktische hulp
waren steeds heel waardevol. Dit geldt in het bijzonder voor mijn co-auteurs, met name
voor mijn promotors Jan Kolk en André Verbeek.
Drie personen droegen op een andere wijze bij aan het tot stand komen van dit
proefschrift. Hans Bockling verbeterde mijn engels. Gea Grevink en Peter van der Gulden
verzorgden de vormgeving van de tekst die u nu leest. Ik dank hen daarvoor zeer.

III

Over de auteur
Na mijn middelbare schoolopleiding aan het Canisius College te Nijmegen studeerde ik
Geneeskunde in dezelfde stad. In deze periode was ik op verschillende manieren aktief
in het plaatselijke jeugd- en jongerenwerk, een heel waardevolle ervaring.
Na mijn afstuderen deed ik mijn eerste onderzoekservaring op in een twee jaar durend
onderwijs-stimuleringsproject, begeleid doorJaap Metz en Jan Bulte. Tegelijkertijd
volgde ik een aantal blokken uit de opleiding Psychologie, onder andere op het terrein
van statistiek en methoden.
Jan Вех (een onvergetelijk mens) vroeg mij vervolgens of ik me zou willen bekwamen
tot docent voor de nieuwe opleiding Gezondheidswetenschappen. Het streven was
voldoende kennis en vaardigheid op te doen met betrekking tot de epidemiologie, de
toxicologie en de arbeids- en bedrijfsgeneeskunde om het laatste vakgebied adequaat
en inspirerend te kunnen presenteren aan studenten. Deze onmogelijk missie werd
(onder begeleiding van Gerhard Zielhuis) gestart met de voorbereiding van een
onderzoek naar de relatie tussen blootstelling aan perchloorethyleen en het optreden van
reproducüestoomissen. Om verschillende redenen kwam dit onderzoek niet goed van de
grond. Na de aanstelling van Jan Kolk tot hoogleraar Arbeids- en bedrijfsgeneeskunde
werd daarom van onderwerp veranderd. In overleg met André Verbeek werd besloten
tot een studie naar de relatie tussen beroep en prostaatkanker.
In de loop der jaren mocht ik mij met een veelheid aan taken op het terrein van
onderwijs en onderzoek bemoeien, overwegend tot mijn genoegen. Ik kreeg bovendien
de gelegenheid me te specialiseren tot epidemioloog en bedrijfsarts. Sinds het emeritaat
van Kolk ben ik waarnemend hoofd van de sectie Arbeids- en bedrijfsgeneeskunde
binnen onze vakgroep. Ik werk in deeltijd bij de Universitaire Bedrijfsgezondheidsdienst
Nijmegen.
Mijn vriendin Davy Theunissen is in Beuningen werkzaam als eerstelijns psycholoog.
Zij werkt tevens als consulente voor enkele bedrijfsgezondheidsdiensten. Wij hebben
vier kinderen, Gijs (8), Floris (6), Pepijn (4) en Rozemarijn (2), die ons elke dag laten zien
dat het leven meer uitdagingen biedt dan ons werk.
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Over het Integraal Kankercentrum Oost
Het Integraal Kankercentrum Oost (IKO) coördineert deskundigheidsbevordering,
voorlichting, patiëntenzorg, vroege opsporing, kankerregistratie en onderzoek
ten behoeve van de kankerbestrijding. De IKO-regio omvat Gelderland, oostelijk
Noord-Brabant en Noord-Limburg.
De afdeling Kankerregistratie van Integraal Kankercentrum Oost verzamelt
administratieve en medische gegevens van alle mensen met kanker in de regio.
Deze gegevens worden gebruikt voor het vaststellen van de kankerincidende en voor
wetenschappelijk onderzoek naar het ontstaan van kanker. De afdeling Kankerregistratie bewaakt hierbij de vertrouwelijkheid van de gegevens.
Wetenschappelijk onderzoekers die epidemiologisch of klinisch onderzoek willen doen,
kunnen gebruik maken van de registratie-gegevens. Voor specifieke vraagstellingen
kunnen eventueel extra cijfers worden verzameld.
Mocht u geïnteresseerd zijn in de mogelijkheden van de Kankerregistratie, neem dan
contact op.
Integraal Kankercentrum Oost
Haterseweg ι
postbus 1281
6501 В G Nijmegen
telefoon (080) 564 767
fax (080) 541 293

f

as^v
ШШ

/ ^a^^
I Ш^Ш

INTEGRAAL
KANKERCENTRUM

•Ж

/ W

OOST

ПЧ

Appendix A
Questionnaire 'Illness of the prostate and
occupation'

9. Do/did you smoke at work ?
o yes
о no

Please complete this questionnaire by ticking off
the right answers. Sometimes a short answer is
required.

D R I N K I N G HABITS

SOME PERSONAL

CHARACTERISTICS

I. In which year were you bom ?
19...
2. What is your marital status ?
о married
о single
о widower
о divorced
о other...
3. Were you bom in the Netherlands ?
o yes
о no,in...
4. Were you treated for illness of the prostate in
1988,1989 or 1990 ?
o yes, for the first time
o yes, again
о no

10. Have you ever used alcohol?
(beer, spirits, wine, etc.)
o yes
о no, never (skip to QUESTION 15)
11. How old were you when you started using
alcohol?
...years
12. At what age did you stop using alcohol ?
...years
о I am still drinking
13. How often did you use alcohol over the years in
an average week ?
о (almost) every day
о once or twice a week
о less than once a week
14. How many glasses of alcohol did you drink over
the years in an average week ?
(you may add beer, wine, spirits, etc.)
...glasses per week

SMOKING HABITS

O C C U P A T I O N AND WORK

5. Have you ever smoked ?
o yes
о no, never (skip to QUESTION 10)

The following questions concern your occupation
and your work. With work we mean paid work,
self-employed or in employment.

6. How old were you when you started smoking ?
...years

15. How old were you when you started working ?
...years

7. At what age did you definitely stop smoking ?
...years
о I am still smoking

16. How old were you when you stopped working ?
...years
о I am still working

8. How much did you smoke over the years, on
average per day?
... cigarettes per day
... cigars or pipes per day

17. What is your occupation? (or your occupations?)

QUESTIONNAIRE

»5

Please, write down now which jobs you have
had.
- if you worked in several occupations for one
employer, please make a separate note of each.
• Work that lasted less than one year can be left out.
• Note also when you did your military service.
• Include periods in which you were unemployed
for more than one year.
- An example of a job history is given below.
Example
18. Please, note here which jobs you have done.
from to
National service

193* - l 9 4 °

Unemployed

m°

Welder (Smith Metal)

ЩЗ - '95*
igj* - i g f o

Foreman (Smith Melai)

• ЩЗ

Chief Maintenance service
in construction company
Declared disabled (social security)

ig6o - ig6"7
ig;ff - ig...

ig. Have you ever done shift work ?
о from ig^j to 1956"
and
from ig... to ig...
о never
18. Please, note here which jobs you have done.
from to
ig... -ig...
ig... -ig...
•9- - > 9 19- - ' 9 ig... -ig...

PRESENT (OR MOST RECENT) JOB

20. What job do/did you do ?

2i. Which type of industry, business or institute
do/did you work for ? Which were its activities ?

22. How many employees does/did the company
employ ?
О less than 25
0 26 to 50
0 51 to 100
0 more than 100
23. Do /did you need a particular qualification or
training to fulfil your job ?
0 yes
0 no
If yes, please specify:

24. What is/ was your status ?
Employee:
0 top management (e.g., general manager,
divisional manager, factory manager)
0 middle management (e.g., départemental
chief, foreman)
О non-supervisory stafT
Self-employed:
0 with employees
0 without employees

ig... -ig...
ig... -ig...
If you have never had another job, please skip to
QUESTION 30 now.

ig. Have you ever done shift work ?
о from ig ... to ig...
and
о from ig... to ig...
о never

Now we would like some more details about your
present (or most recent) job and the job held before
that.
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PREVIOUS JOB

25. What job did you do ?

26. Which type of industry, business or institute did
you work for ? Which were its activities ?

APPENDIX A

rj How many employees did the company
employ ?
о less than 25
о 26 to 50
о 5i to 100
о more than 100
28 Did you need a particular qualification or
training to fulfil your job '
o yes
о no
If yes, please specify:

29 What was your status ?
Employee:

- cadmium ?
о frequently
о sometimes
о never
о unknown
- iron or steel ?
о frequendy
о sometimes
о never
о unknown
- nonferrous metals ?
о frequently
о sometimes
о never
о unknown

о top management (e g, general manager,
divisional manager, factory manager)
о middle management (e g , départemental
chief, foreman)
о non-supervisory staff
Self-employed.
о with employees
о without employees

- welding fumes ?
о frequently
о sometimes
о never
о unknown

SUBSTANCES YOU MAY HAVE WORKED WITH:

- solvents ?
о frequendy
о sometimes
о never
о unknown

Now we ask about numerous substances you may
have ever worked with (e g., fertilizers) or been
exposed to during your work (e.g., welding fumes).
For every substance mentioned, we ask whether
this occurred 'frequently', 'sometimes'or 'never'.
If you are not sure, mark 'unknown'
Perhaps you have been exposed to some of these
substances during leisure activities. Please, note
'leisure' or an 'L'm the margin then.
30 Have you ever worked with or been exposed to:
- pesticides ?
о frequently
о sometimes
о never
о unknown
- fertilizers ?
о frequendy
о sometimes
о never
о unknown

QUESTIONNAIRE

- rubber (components) •*
о frequendy
о sometimes
о never
о unknown

- limes ?
о frequendy
о sometimes
о never
о unknown
- pigments •"
о frequendy
о sometimes
о never
о unknown
- paints, varnishes ?
о frequendy
о sometimes
о never
о unknown
- lubricating 01b ?
о frequendy
о sometimes

"7

о never
о unknown
-cutting oils?
о frequently
о sometimes
о never
о unknown
- exhaust gases ?
о frequently
о sometimes
о never
о unknown
- tar products ?
о frequently
о sometimes
о never
о unknown
- textile products ?
о frequently
о sometimes
о never
о unknown
- leather products ?
o frequendy
о sometimes
о never
о unknown
- ionizing radiation ?
о frequendy
о sometimes
о never
о unknown

The following questions are meant only for persons
who worked in agriculture or horticulture (PART I),
or in metal work, maintenance or repairwork
(PART 2).

If you have never worked in one of these

The place in which you worked (or still work)
may have changed over the years. Please try to
answer according to the situation existing between ідбо
and 1965. If you did not actually work in agri- or
horticulture during these years, please answer for
the years which came as near to it as makes no
difference.
1 .In which line of business did you work ? (several
answers possible)
о agriculture
o catde breeding
О mixed farming
о poultry breeding
о fruit culture
о horticulture
о other ...
2. How large was this establishment ?
... hectares of fields
... hectares of pasture
... cows
... pigs
...chickens
Specify, if necessary:

3. Was it your task to look after the cattle ?
O yes, daily
o yes, sometimes
о no, never
4. Have you ever applied fertilizers^»!»·.«^?
o yes
о no, never (skip to QUESTION 6)
5. How many days per year did you spread
fertilizers ?
...days per year

branches, you may tum to the FINAL QUESTION.

Additional questionnaire (part 1)
The questions in this part are meant only for those
who at any one urne work(ed) in agriculture, calile
breeding,fiuticuitare, or horticulture.
These additional questions inquire into some
characteristics of your daily work.
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6. Have you ever applied insecticides or pesticides
yourself?
o yes
о no, never (skip to QUESTION 8)
7. How many days per year did you handle these
substances ?
...days per year
APPENDIX A

8 Have you ever done the maintenance and
(simple) repairwork of tractors or other machinery
7
yourself
o frequendy
о sometimes
о never
9 Have you ever done welding workyourself
о frequently
о sometimes
о never

maintenance and repair of machinery or installations
These additional questions inquire into some
characteristics of your daily work
The company you have worked for (or soil work
for) may have changed over the years Please try to
answer according to the situation existing between ідбо
and 1965 If you did not work in this sector during
these years, answer for the years which came as
near to it as makes no differences
1 What kind of company or sector did you work

io Have you ever used paints or wood?
preservatives (e g , tar or cTeosote)yourself
о frequendy
о sometimes
о never
11 Have you ever used solventsyourself
(e g, thinner, turpentine, white spint) '
о frequendy
о sometimes
о never
12 Have you ever used disinfectants to clean areas
or certain imjAementsyourselp'
о frequendy
о sometimes
о never
13 Did you use aids for personal protection ?
- ear plugs
о frequendy
о sometimes
о never
- respirator (protective mask)
о frequendy
о sometimes
о never
- other aids

You

may tum

now to die FINAL QUESTION

Additional questionnaire (part 2)
The following questions are meant only for those
who at any one time work(ed) in metal work, assembly,
QUESTIONNAIRE

for ' (several answers possible)
о heavy metal
о metal processing
о assembly
о maintenance and repair
о other,
2 Did you execute the work^ourw^or were you
?
directly involved (e g , as foreman )
o yes, daily
o yes, sometimes
о no, never
3 Have you ever personally handled with
- iron or steel
о requendy
о sometimes
о never
-lead
о frequendy
о sometimes
о never
- aluminium
о frequendy
о sometimes
о never
4 Have you ever done welding viorinyourseip
- autogenic
о requendy
о sometimes
о never
- electric
о frequently
о sometimes
о never
"9

5· Have you ever handled solventyourje^
(e.g., tri, thinner, terpentine) ?

- safety glasses
о frequently

о frequently

о sometimes

о sometimes

о never

о never

- other aids

6. Have you ever handled acids_)>ourr«^"(e.g., for
etching or galvanising) ?

Please, complete now the FINAL QUESTION.

о frequently
о sometimes
о never

Finally
At the end of this questionnaire we would like to

7.Havc you ever handled cutting oils or cooling
liquidsyourself?

ask you the following:
Perhaps it is not quite clear, after reading your

о frequently

answers, what kind of work exactly you have done.

о sometimes

We would like to call you then to ask a few more

о never

questions. This call would take about 3 minutes.

8.Have you ever used red-lead, paints or varnishes

If you do not mind us calling you, if necesarry,

yourself?

please give us your name and telephone number:

о frequently
о sometimes

name...

о never
telephone...
9. Have you ever done the maintenance and
(simple) repairwork of machinery yourself?

Thank you very much for your participation in this

О frequently

study. Please return the completed questionnaire

о sometimes

in the stamped and addressed envelope.

о never
10. Did you use aids for personal protection ?
- hearing protection
о frequendy
о sometimes
о never
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Appendix В
Vragenlijst 'proataataandoaningen en beroep'

U kunt de vragen in deze vragenlijst invullen door
een kruisje te zetten bij het juiste antwoord. Soms
wordt U gevraagd zelf een kort antwoord in te vullen.
ENKELE PERSOONLIJK GEGEVENS

I. In welk jaar bent U geboren ?
19...

9. Rookt(e) U ook tijdens uw werk ?
o ja
o nee

DRINKGEWOONTEN

10. Heeft U wel eens alcohol gebruikt ?
(bier, 'n borrel, wijn, etc.)
o ja
o nee, nooit (ga door naar VRAAG 15)
11. Hoe oud was U toen begon met alcoholgebruik ?
...jaar

a.Wat is uw burgerlijke staat ?
o gehuwd
o ongehuwd
o weduwnaar
o gescheiden
o anders, nl...

12. Hoe oud was U toen gestopt bent met
alcoholgebruik ?
...jaar
o ik drink nog

3. Bent U in Nederland geboren ?
o ja
o nee, in...

13. Hoe vaak dronk U door dejaren heen
gemiddeld per week ?
o (vrijwel) elke dag
o één of enkele keren per week
o minder dan één keer per week

4. Bent U in 1988,1989 of 1990 behandeld voor een
prostaat-aandoening ?
o ja, voor het eerst
o ja, opnieuw
o nee

14. Hoe veel glazen alcohol dronk U door dejaren
heen gemiddeld per week ? (bier, wijn, sterke
drank, etc. kunt U bij elkaar optellen)
... glazen per week
BEROEP EN WERK

ROOKGEWOONTEN

5. Heeft U ooit gerookt ?
o ja
o nee, nooit (ga door naar VRAAG 10)

De volgende vragen gaan over Uw beroep en Uw
werk. Met werken wordt in deze vragenlijst betaald
werk bedoeld, in een eigen bedrijf of in loondienst.

6. Hoe oud was U toen U begon met roken ?
...jaar

15. Hoe oud was U toen U voor het eerst ging
werken ?
...jaar

7. Hoe oud was U toen U definitief stopte metroken?
...jaar
o ik rook nog

16. Hoe oud was U toen U op hield met werken ?
...jaar
o ik werk nog

8. Hoeveel rookte U door dejaren heen gemiddeld
per dag?

17. Wat is (was) Uw beroep ? (of Uw beroepen ?)

... sigaretten per dag
... sigaren of pijpen per dag

VRAGENLIJST
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Wij vragen U nu om op te schrijven wat voor
banen U heeft gehad.
• Wanneer U bij één werkgever duidelijk
verschillende functies heeft gehad, moet U deze
apart noteren.
• Werk dat U korter dan één jaar heeft gedaan
hoeft U niet te noemen.
• Noteer ook wanneer U in militaire dienst geweest
bent.
• Noteer perioden waarin U langer dan één jaar
werkloos was.
• Voor de duidelijkheid vindt U hieronder eerst
een voorbeeld.
IfoorbMld
18. Noteer hieronder wat voor werk U heeft
gedaan.
van tot
Militarne dienst
Werkloos
Lasser (Gerrts Metaal)
Voorman (Gemís metaal)
Chefonderhoudsdienst by
groot constructie bedrijf
A/gekeurd

19. Heeft U in deze banen ooit in ploegendienst
gewerkt ?
o ja, van 19... tot 19...
en van 19 ... tot 19...
o nee

Wij zouden nu graag wat meer weten over Uw
huidige of laatste baan en de baan die U daarvoor
had.
HUIDIGE OF LAATSTE BAAN

го. Waaruit bestaat of bestond Uw dagelijkse werk ?

2i. In wat voor soort bedrijf, zaak of instelling
werkt(e) U ?
Wat deed of wat maakte het bedrijf?

Щ8- 1940
1940- l943
1943- I9JJ?
•95*- i960
19...- 19...
196Ό- 1976
1976- 19...
19...- 19...

19. Heeft U in deze banen ooit in ploegendienst
gewerkt ?
o ja, van 1943 tot 1956"
en van 19... tot 19...
o nee

22. Hoeveel medewerkers heeft (of had) dit bedrijf?
o minder dan 25
o 25 tot 50
o 51 tot 100
o meer dan 100
23. Heeft/had U een speciale scholing ofopleiding
nodig om Uw functie uit te kunnen oefenen ?
o ja
o nee
Zo ja, welke ?

[8. Noteer hieronder wat voor werk U heeft
gedaan.
van tot
19.. - ! 9 19.. -19.
19.. ->9·
'9- -'919.. -19.
19.. - ' 9 19.. -19.
19.. -19.
19.. -19.
' 9 - -19.
19.. -19.
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24. Hoe werkt(e) U ?
In loondienst:
o als hogere leidinggevende functionaris
(bijv. manager, directeur, bedrijfsleider)
o als lagere leidinggevende functionaris
(bijv. afdelingschef, voorman)
o op uitvoerend niveau
In een eigen bedrijf:
o met personeel in dienst
o zonder personeel in dienst

APPENDIX в

Wanneer U nooit een andere baan heeft gehad dan
deze, dan kunt U nu doorgaan naar VRAAG 30.

VOORLAATSTE BAAN

25. Waaruit bestond Üw dagelijkse werk in Uw
voorlaatste baan ?

26. In wat voor soort bedrijf, zaak of instelling
werkte U ?
Wat deed of wat maakte het bedrijf?

27. Hoeveel medewerkers had dit bedrijf?
o minder dan 25
o 26 tot 50
o 51 tot 100
o meer dan 100
28. Had U een speciale scholing of opleiding nodig
om Uw functie uit te kunnen oefenen ?
o ja
o nee
Zo ja, welke ?

29. Hoe werkte U ?
In loondienst:
o als hogere leidinggevende functionaris
(bijv. manager, directeur, bedrijfsleider)
o als lagere leidinggevende functionaris
(bijv. afdelingschef, voorman)
o op uitvoerend niveau
In een eigen bedrijf:
o met personeel in dienst
o zonder personeel in dienst

Wanneer U het niet zeker weet, kunt u 'ik weet niet'
aankruisen.
Mogelijk heeft U aan sommige stoffen
blootgestaan tijdens hobby of vrije-tijdsbesteding. Noteer
in dat geval 'hobby' of een 'H' in de kantlijn.
30. Heeft U regelmatig gewerkt met of
blootgestaan aan:
- bestrijdingsmiddelen ?
o regelmatig
o soms
o nooit
o ik weet niet
- kunstmest ?
o regelmatig
o soms
o nooit
o ik weet niet
- cadmium ?
o regelmatig
o soms
o nooit
o ik weet niet
- ijzer of staal ?
o regelmatig
o soms
o nooit
o ik weet niet
- andere metalen ?
o
o
o
o

regelmatig
soms
nooit
ik weet niet

- lasdampen ?
o regelmatig
o soms
o nooit
o ik weet niet

STOFFEN WAARMEE и MOGELIJK HEEFT GEWERKT

- rubber(bestanddelen) ?
o regelmatig
o soms
o nooit
o ik weet niet

Nu wordt gevraagd naar een aantal stoflen waar U
misschien ooit mee heeft gewerkt (bijv. kunstmest) of
die mogelijk vrijkwamen tijdens uw werk (zoals lasdampen). Bij elke stof wordt gevraagd of dit
'regelmatig', 'soms'of 'nooit' het geval was.

- oplosmiddelen ?
o regelmatig
o soms
o nooit
o ik weet niet

VRAGENLIJST
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- lijmen ?
o regelmatig
o soms
o nooit
o ik weet niet
- kleurstoffen ?
o
o
o
o

regelmatig
soms
nooit
ik weet niet

- verf, lak ?
o regelmatig
o soms
o nooit
o ik weet niet

- radioactieve straling ?
o regelmatig
o soms
o nooit
o ik weet niet

Hiema volgen nog enkele vragen voor mensen die
gewerkt hebben in de land- en tuinbouw (DEEL I),
in de metaalindustrie of in montage-, onderhoudsof reparatiewerk van machines en installaties
(DEEL 2).

Heeft U nooit dergelijk werk gedaan dan kunt u
nu doorgaan naar de SLOTVRAAG.

- smeerolie ?
o regelmatig
o soms
o nooit
o ik weet niet

Aanvullende vragen (deel 1):
De volgende vragen zijn alleen bedoeld voor
mensen die werkzaam zijn geweest in de landbouw,
OeeUttiifruiUult oftuinbouw.

- snijolie ?
o regelmatig
o soms
o nooit
o ik weet niet

In deze aanvullende vragen wordt gevraagd naar
enkele kenmerken van Uw dagelijkse werk.
Het bedrijf waar U gewerkt heeft (of nog werkt)
zal in de loop der jaren veranderd zijn. Probeer
daarom antwoord te geven voor de situane tussen
i960 en 1965. Als U in deze periode niet in de land
en tuinbouw gewerkt hebt, geef dan antwoord voor
dejaren die er zo dicht mogelijk bij komen.

- uitlaatgassen ?
o regelmatig
o soms
o nooit
o ik weet niet
- leenproducten) ?
o regelmatig
o soms
o nooit
o ik weet niet
- textielproducten) ?
o regelmatig
o soms
o nooit
o ik weet niet
- leenproducten) ?
o regelmatig
o soms
o nooit
o ik weet niet
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1. Op wat voor bedrijf heeft U gewerkt ? (meer
antwoorden mogelijk)
o landbouw
o veeteelt
o gemengd bedrijf
o pluimvee bedrijf
o fruitteelt
o tuinbouw
o anders, nl...
2.Hoe groot was dit bedrijf?
... hectare bouwland
... hectare weiland
... koeien (incl. jongvee)
...varkens
... kippen
Geef zonodig aanvullende informatie:

APPENDA В

3- Was het Uw taak om voor dieren te zorgen ?
o ja, dagelijks
o ja, soms
o nee, nooit
4. Heeft U zelfmei kunstmest gewerkt ?
o ja
o nee, nooit (ga door naar VRAAG 6)

o soms
o nooit
13. Maakte U gebruik van bepaalde beschermingsmiddelen ?
- gehoorbescherming
o regelmatig
o soms
o nooit

5. Hoeveel dagen per jaar strooide U kunstmest ?
...dagen per jaar

- spuitmasker
o regelmatig
o soms

6. Heeft U zelf gewerkt met insecticiden of
verdelgingsmiddelen ?
o ja
o nee, nooit (ga door naar VRAAG 8)

o nooit
- andere middelen, namelijk

U kunt nu doorgaan met de SLOTVRAAG.
7. Hoe veel dagen per jaar werkte U met dergelijke
middelen ?
...dagen per jaar
8. Deed U zelfhet onderhoud en (eenvoudig)
reparatiewerk van uw tractor en andere machines ?
o regelmatig
o soms
o nooit
9. Deed U zelf laswerk ?
o regelmatig
o soms
o nooit
10. Werkte U zelfmet verf of houtbeschermingsmiddelen (zoals teer of carbolineum) ?
o regelmatig
o soms
o nooit
11. Werkte U zei)"met oplosmiddelen (zoals thinner,
terpetine ofwasbenzine) ?
o regelmatig
o oms
o nooit
12. Maakte U ¿«^gebruik van ontsmettingsmiddelen om ruimten of bepaalde hulpmiddelen
schoon te maken ?
o regelmatig
VRAGENLIJST

Aanvullende vragen (deel 2):
De volgende vragen zijn alleen bedoeld voor
mensen die gewerkt hebben in de metaalindustrie of
metaalbewerking, ofbij montage-, onderkouds- en
reparatiewerk van machines en installaties.
In deze aanvullende vragen wordt gevraagd naar
enkele kenmerken van Uw dagelijkse werk.
Het bedrijf waar U gewerkt heeft (of nog werkt)
zal in de loop der jaren veranderd zijn. Probeer
daar-om antwoord te geven voor de situatie tussen
ідво en 1965. Als U in deze periode niet in de
genoemde bedrijfstak gewerkt hebt, geef dan
antwoord voor dejaren die er zo dicht mogelijk bij
komen.
1. In wat voor bedrijf of sector heeft U gewerkt ?
(meer antwoorden mogelijk)
o basismetaal
o metaalbewerking
o montagewerk
o onderhoud en reparatie
o anders, nl...
2. Deed U ¿«^uitvoerend werk of was U hierbij
direct betrokken (bijv. als chef van een werkplaats) ?
o ja, dagelijks
o ja, soms
o nee, nooit
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3 Werkte U zelf met
- ijzer of staal '
o regelmatig
o soms
o nooit
-lood'
o regelmatig
o soms
o nooit
- aluminium 7
o regelmatig
o soms
o nooit
4 Deed U ztlf laswerk '
- autogeen
o regelmatig
o soms
o nooit
- electnsch
o regelmatig
o soms
o nooit
5 Werkte U zelfmet oplosmiddelen
(zoals tn, thinner of wasbenzine) '
o regelmatig
o soms
o nooit
6 Werkte U zelfmet zuren
(bijv bij etswerk of galvaniseren) *
o regelmatig
o soms
o nooit

9 Deed U ztlfhet onderhoud en (eenvoudig)
reparatiewerk aan machines ?
o regelmatig
o soms
o nooit
io Maakte U gebruik van bepaalde bescherming
middelen '
- gehoorbcscherming
o regelmatig
o soms
o nooit
- veihgheidsbnl
o regelmatig
o soms
o nooit
- andere middelen, namelijk

Vult u ook de SLOTVRAAG hieronder nog even in

Tot slot
Aan het eind van deze vragenlijst willen we U no¡
het volgende vragen
Misschien wordt ons uit Uw vragenlijst met precu
duidelijk wat voor werk U heeft gedaan We belle
U dan graag even op om nog enkele vragen te
stellen Zo'n gesprek duurt ongeveer 5 minuten
Als U het goed vindt dat wij U zo nodig opbellen,
noteer dan Uw naam en telefoonnummer
naam

7 Werkte U zelf'met snij- of koelvloeistoffen ·"
o regelmatig
o soms
o nooit
8 Werkte U zelfmet menie, verf of lak ?
o regelmatig
o soms
o nooit
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telefoon
Wij danken U hartelijk voor Uw medewerking aa
dit onderzoek Stuurt U de ingevulde vragenlijst
aan ons retour in de antwoordenveloppe '
Ren postzegel is met nodig
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Stellingen
behorend bij het proefschrift
WORK-RELATED RISK INDICATORS FOR PROSTATE CANCER
A REGISTRY-BASED CASE-REFERENT STUDY

ι. De thans vaststaande risico-indicatoren voor prostaatkanker ('man zijn'
en 'oud worden') bieden geen aanknopingspunten voor een toepasbaar beleid
gericht op primaire preventie van deze frequent voorkomende aandoening.
(dit proefschrift)

2. Er zijn geen aanwijzingen dat iemands rook- of drinkgewoonten een belangrijke
rol spelen bij het ontstaan of bevorderen van prostaatkanker, (dit proefschrift)
3. Het netwerk van Integrale Kankercentra in Nederland biedt een goed uitgangs
punt voor arbcidsepidemiologisch onderzoek, (ditproefschrift)
4. Door middel van vragenlijstonderzoek kan een voor onderzoek bruikbare
beschrijving van de beroepsgeschiedenis van respondenten worden verkregen.
(dit proef schifi)

5. Goede voorlichting aan werknemers over de stoffen waarmee men werkt is mede
van belang met het oog op eventuele deelname aan arbeidsepidemiologisch
onderzoek, (dit proefschrift)

6. Lettend op de studieprogramma's van de artsopleidingen lijkt een centraal
uitgangspunt in het medisch onderwijs dat 'genezen beter is dan voorkomen'.
7. Werken is gezond.
8. Er gaat meer arbeidstijd verloren aan vergaderingen en werkoverleg dan door
vermijdbaar ziekteverzuim.
9. De sinds de klassieke oudheid steeds opnieuw beschreven observatie dat
studenten het niveau van hun voorgangers uit eerdere generaties niet meer
halen, maakt nieuwsgierig naar de intellectuele capaciteiten van de oermens.
10. Door gescheiden huisvuilverzameling en zorgvuldige afvalverwerking wordt
toekomstig archeologisch onderzoek naar de leefgewoonten rond het jaar 2000
aanzienlijk moeilijker; interessante vindplaatsen worden alleen nog aangelegd
door personen die de moeite nemen overtollige huisraad naar bos of hei te rijden.
11. Invoering van één europese munt bevrijdt verschillende families van grappen
naar aanleiding van hun achternaam.

Nijmegen, mei 1994
JWJ van der Gulden
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