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Editorial

are five important considerations: (a) does it have
good measurement properties such as accuracy and
stability; (b) how well does the measure relate to
disturbance of function; (c) how well does the
measure correspond with a biological mechanism; (d)
where the previous two do not apply, is it a good
indicator variable; and (e) how practicable is it to
collect?

Semen examination traditionally includes concen-
tration or number, motility, and morphology of
sperm but these measurement properties are far from
ideal. Concentration and number are affected by
within person variability (for example, duration of
abstinence); motility is sensitive to temperature;
morphology is subject to differences in criteria
between laboratories.> In recent years, a computer
assisted videomicrographic technique has been
developed that enables many parameters to be
measured quickly and automatically. Their
measurement characteristics largely remain to be
determined. Whereas some parameters have been
examined to determine their relation with function
(fertilising capacity)," the significance of newer
variables is largely unknown. In terms of mechanism,
the most important is germ cell mutation, but it
remains unclear which semen parameters would be
affected by a mutagenic agent. In the future DNA
adducts and new genetic techniques may prove
valuable in this respect. A practical problem with
semen studies is that they typically have a low
response rate.

The menstrual cycle has been neglected as an
indicator of a reproductive effect, but interest in this
approach is increasing. For example, studies can be
carried out on irregularity, cycle duration, dysmen-
orrhoea, intermenstrual blood loss, and reduced or
excessive bleeding.” Retrospective studies do not
give data of acceptable quality,” and diary methods
may be useful.

Hormone concentrations can be measured in both
sexes, not only in blood samples, but also in urine or
saliva although with some loss of sensitivity.?
Measurement of hormone concentrations, even in
blood, is too insensitive for some purposes, such as
the detection of direct testicular damage. Endocrine
methods may be useful, however, when the toxicity
primarily affects endocrine processes, as in the case of
DDT, or during the manufacture of certain phar-
maceuticals. In general, this is justifiable only when
an endocrine effect is already suspected, either
because functional disturbance such as subfertility
has been established, or when toxicological findings
suggest an effect.

Urinary human chorionic gonadotrophin (hCG)
assay detects pregnancy within a few days after
implantation of the fertilised ovum. It can therefore
be used in prospective research and is applicable to
studies both of male and female exposures. It is
a functional measure, corresponding not to any

specific biological process, but rather to the final

common path of conception. This is one way of
measuring time to conception. At present, the use of

this method is limited because the immuno-

radiometric assay (IRMA),'* although highly sen-

sitive and specific, is too labour intensive for

epidemiological field studies.’

Karyotyping of clinically recognised miscarriages
has been extensively used, but the conclusion has
been that there is little or no relation between
environmental factors and the rate of human
chromosomal aberrations at this stage of gestation.'

Mutagenicity tests are useful in that they indicate
the potential of an agent to initiate a particular type of
biological process, but they are not able to indicate
whether this occurs in the context of human germ
cells. They are thus complementary to the detection
of disturbance of function by, for example, question-
naire based or hCG studies. Various systems are
available, using bacterial systems, laboratory
animals, and human somatic cells, and further
developments are anticipated.

Questionnaire based methods aim at collecting an
accurate reproductive history. As most of the vari-
ables correspond to important events in the lives of
respondents, the accuracy of reporting is surprisingly
high, even for recall periods as long as 20 years,'*"'®
and (for birthweight and gestational age) when there
are many children per family.'® The possibility of
bias in the reporting of miscarriages' can be avoided
if suitable precautions are taken.”” The outcome
variables correspond directly to function (such as
time to conception, live births, or birthweight),
rather than to biological mechanisms. The informa-
tion is simple to collect, and such research is accept-
able in occupational populations.

Retrospective questionnaire based studies have
two important advantages. Firstly, it is not difficult to
include large numbers of subjects in such research,
each of whom is likely to have given birth to or
fathered more than one child, although many of these
may have been born before the exposure occurred.
Secondly, because they deal with the past, it is
possible to study a historical period when exposures
may have been considerably higher than at present,
and companies that have made improvements may be
more motivated to take part in the research. A
limitation is that exposure data may sometimes be
difficult to obtain for earlier periods. For data
collection, interviews are generally preferable to self
completion questionnaires, as it is more feasible to
achieve a satisfactory response rate. The cost of
interviews, although high relative to the self comple-
tion approach, is justifiable in terms of the benefit
derived from resources deployed.

The role of an occupational health service
Despite the present uncertainty surrounding genetic
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and reproductive effects, it is necessary to be able to
make decisions. Companies should have a genetic
and reproductive health policy that applies to both
men and women, and which includes lactating
women. To exclude women of childbearing age from
work with chemicals is a form of discrimination, and
may also be illegal.

What should an occupational physician do when
confronted by an apparent cluster of reproductive ill
effects? In the present state of knowledge, such an
event has the potential to make a contribution: a new
hypothesis may be generated or an existing one may
receive some support. It should not be lightly
dismissed. It is well recognised, however, that from
time to time, apparently impressive clusters will
occur in the course of random variation.

Should a responsible employer consider
surveillance? Other fields of epidemiology have
gained benefit from the routine collection of data,
including those in an occupational context. From the
point of view of employees, however, reproductive
events are different from other aspects of health.
They may be unwilling to provide information on
their partnership and use of contraception both
because these matters are personal, and because they
may believe that employment and promotion pro-
spects could be jeopardised if the possibility of
pregnancy were mooted. Miscarriages would tend to
be under reported; it is probable that most women
employees would wait until a pregnancy was well
established before notifying their employers.

Nevertheless, consideration could be given to a
surveillance programme which includes birth related
variables such as sex of the child, birthweight,
perinatal mortality, malformations, and time to con-
ception (measured in a standardised way); this could
be done both for male and female workers, and in the
second case would need to include women who have
left employment during pregnancy. For female
workers, occupational medical care could include
monitoring of menstrual function.

Occupational health departments, and other sec-
tions in industry, have an important role in facilitat-
ing the epidemiological research that is necessary.
The research itself is likely to require the collabora-
tion of independent outsiders, but the existence of an
infrastructure of reliable basic data is of inestimable
worth.

Good records on exposures are invaluable. Ideally,
results of environmental and biological monitoring
would be available, for the past as well as for the
present. When this is not possible, clear description
of agents used is an acceptable minimum. Similarly,

Editorial

accurate employment records are essential, especially
for tracing ex-employees; and records on work
assignments are crucial for matching individual
workers to departments, except in those work sites
where personnel tend to remain in the same type of
job throughout their time with the company.
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Detection of agents causing genetic
or reproductive damage.
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