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1. IntEEQuctiQn

A consultation meeting was convonad by the WHO Regiconal Office for Burope, in cooperation
with WHO headguarters, to discuss epldemiology in occupational health, with special reference
to the preparation of an outline for a manual. The meeting was opened by Dr J, Asvall
{Director, Programme Management), who referred to resolution WHA U047 concerning the evalua-
tlon of the effeets of chemieals on health and stressed the lack of epidemiological studies in
that ¢onnexion, In pariiculsr, the biclogleal effects of oecupational hazards at low leval
during long pericds of cxposure call Tfor astudics of that nature.

The Regional Office is therefore attempting to stimulate the application of epidemiolegical
me thods in occupational health gt the regional level, just as headquarters doas on a global
seale. Durdng 1875-77, courses were held on this subject in threc of the working languages of
the WHO European Region. In 1978 a Consultatlon Meeting evaluated the courses and concluded
that the further unification of epidemioclogical methods could be promoted by publications in
this field.

The Regional Office, in collaboration with the Office of Occupational Health, WHO head-
quarters, is therefore planning a athodologiesl publication on occupational health
epidemlology. The purpose of this meeting was to discuss the scope of epldemiology in
occupational health in order to identify the most important topics which should be included
in such a manual on cccupational health epidemiclogy.

Five temporary advisers participated. Professor Karvonen was olected Chairman and
Professor Forssman acted as Rapporteur (see Annex).

The Regional QOffice initiated u study on the epidemiclogy of industrial intoxication in
some European countries in 19701. The study showed there is a great need for standardization
of metheds in order to be able to compare the results of Studies in different countries. There
is alse & great need for more knowlcdge on the design of epldemiclogical studies withip
occupational health. Conseguently, the Regional Offlge organized in 1275-77 three courses in
gpidemiclogy, the first two on industrial toxloology and the third on general cccupational
health. The courses were held in English (in Helsinki, 1975), inm Russian (Moscow, 1976), and
in French (Paris, 1977), The papers at the French course were edited and published®. A
Consultation Meeting was organlszed in 1978 to evaluate these courses . The meeting recommended
thaet fellowships should be awarded for studies $n this field, that workshops should be organi-
wad, that courses for health professienals and Tor people cutside the health sector should be
organized, and finally, that WHO should suppeort the development of monographs or manuals to
mect the great need for practicsl literature in thls Tield,

2. Scope and purpose of the meetdng

Epidemiological methods are used for the assessment of health risks arising from sxposure
te cccupational hazards. They give valuable information for the evaluation of oopupational
hazards and for determining permissible levels of chemieal angd physical fagtors in the work
gnvironment, .

In order to further the use of # common meilhedology and to promote comparability of results
in cpidemiologieal studies on cceupational expasure, 4 manual on occupational health epidemio-—
logy 1s to be published by the WHO Reglonal Office for Europe,

H . . . R . .
WHO Regional Office for Rurope, Epldemiclogy of intoxications in industry; report on a
study. Copenhagen, 1971 (document EURD 7201)

Lazar, P,, ed. Pathologie industrielle, Approche epidémiologique

3 . .
WHO Regional Office for Europo. The evaluation of courses on epidemiclogy of intoxice-
tions in dndustry: report on a Consultatien Meeting. Copenhagen, 1879 (document ICP/WKH 001}




The purpose of the meating was to determine the contents of the planned manual and choose
the authors.

3. The application of epidemiclogy in oecupational health

Epidemielogy i= becoming more and more important for the assessment of occupational
exposure to hazards. Epidemiological analyses provide valuable information on the inter-
relationzships between occupatlonal hazards and their effests on the human organism.

The biolegical effects of exposure to occupational hazards at low levels and over a long
period of time, and the maximum cencentrations at which harmful substaneces or other fastors
cause no damage, even over a long period of time, are the main reguirements in assessing the
health rplsks of occupational exposure. Accordingly, a determination of the effects of long=
torm exposuré to low-intenzity occupational hazards will call for the application of modern
epidemielogical methodology. Knowledge from opidemlologleal studies is also necessary in order
to define or revise permissibie occupational exposure limits and to control occupational hazards
in working places.

The guality of the epidenmiological studles recently performed varies considerably. The
most seriows shortecomings are usually in the study design, poer sampling, poor standardization
of methods, ete, Lack of comparabllity and of standardization of epldemiological methods may
vield contradictory results.

Epidemiology can be used within occupational health in different weys, for instance, 1o
detect early deviations from health, to ascertain cccupational health hazards, to avaluate
ocoupational health serviees and to define factors at work or in the work environment that
promote health and wollbeing., The records of occupational health services can be used for
epidenlological studies, for ingstence, changes in morbidity or sickness absence may reveal
unknown occupational health factors., Such studies may contribute to the better planning of
preventlive measures,

4. Provisionsl outlines of the manual on epidemiology in occupational health

Thers is a great nced for a manual on epldemiclogy in occcupational health which will
provide practlcal information on designing studies and evaluating results. The planning of
thiz mapual if being coordinated with the programme of WHO headquartersl, which iz preparing
@ monograph on epidemiclogleal methods for envirenmental health studies. Concerning basic
concepts of general eplidemiclogy, the reader will be referred to the usual text books on
epidemiology as well as the above-nmentioned monograph, This manual will therefore net deal
with general epldemiclogy but will concentrate on the spacial problems of the application of
epldemiology in occupational health.

The aim of the manual is to develop knewledge =nd experience in this field, especinlly
among staff of ocecupational health gervices, to promote preventive work within occupational
health serviceas, to asscss health problems at places of work, to assist in evaluating the peed
for preventive measures and to establish priorities, The manual will also be of value to
scigntific institutes in their attempts to evaluate standards of oceupational heslth. As for
the staff of occupational health services, it will increase their understanding of the prin-
ciples of aepidemiology and make it possible for them to use their own data in a more efficient
way by moans of epidemlological studies.

In the following, an outline for & nine-chapter manual on cccupational health epidemioclogy
iz presented. Alter an introduction, the nature and classification of occupational health
Factors and the sources of data arc described. The different methods for epidemiclopiecal
studies are then presented and for each method the following aspects are considered:

IWHD/HQ CEP 96.2 Fpldemioleogical Methods for the Assessment of the effectz of
Fnvironmental Agents on Human Health with speclal reference to environmental health criteria,
Geaneva, 7-13 October 189735
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(a) aims and tasks
{b) design of study
{¢) atandardization of methods
(d) plan of the study, implementation of the study, strategy
(=) evaluation of results
(f} practical examples.
Chapter I - Introduction

The purpose of this manual is te provide information on epidemiclogical methods applied to
cecupational health and to be used mainly by ogeupational health Services.

The genaral definition of epidemiology should be explained.

The scope of epidemiolegy in occupational health will be not only to define oocupational
health hazirds and to detect occupational diseases and deviations from health related to work
or the work environment, but alse to detect and prevent accidents and to identify factors
promoting health.

It is possikle to define health risks, to determine causes of diseases, and to describe
the relationship between cccupational exposure and its effects. It is also possible to evaluate
the efficiency of preventive methods and of occupational health services ss a whole,

Needs and present situaticon of epidemiclogy in occupational health

Fpidemiology will be of value in detecting, defining and controlling occupsational health
hazards, detecting impairments of health related to the work environment and alse in detecting
the effects of health factors.

The present situation of epldemlology in ococupational health 1is that a great deal of
material is available from health examinetions as well as from industrial hygiens surveys,
measurenents of exposure to dust, gas, noise, vibration ete., but is often not used properly.

The application of epldemiolegy should promote proventive activities within occupational
health services.

Multifactorial causes

The combined effects of meny fagtors related to work and the work envirenment should be
ewphasized. The mental and physical worklead as well as exposure to environmental factors wmay
cause or cohntribute to diseases. Early detection may be possible if epidemiological methoeds

are applicd.

Pefipition of different types of epidemiolopy

the various types of epidemiclogy include;
- descriptive epldemiology

~ gasc=control study

- cohort study

- gross-sectional and eross-longitudinal study.
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Thae different health effects from work includgy cecupational diseases, work-related
diseases and accidents. There are, howeaver, also the poaitive pspacts of work in promoting
physical and mentzl health.

Chapter II

Neture and classification of occupationzl health factors

It is essential to have a broad concept of ocoupational health, covering all health factors
at work and oonsidering the total health of the workers. Monitoring of health and exposure
lsvels should be carriod out.

Occupational health hazards or factors may be divided into phyeleal, chemical, biological
and psychosocial factors. In addition, the gafoty factor should be considered, All these
factors e¢an be measured in respect of their concentration, intensity and pericd of exposure.

The exposure-response-effect relationship can be established. It iz jmpertant to quantify
the risks and to establish the levels of exposure at which adverse health effects will occur
and the levels at which there are no adverse offects,

As the degree of eiposure is belng reduced in many countriez by the introduction of
preventive measures, improvements in the work enviropment and job adjustiment, the personal
factors determining individual resistance will gradually become more important.

The effects of work in promoting health through incressed physilcal werking capacity, work
perfortunce, and job satisfaction should be considersd,

Thers are muny negatlive and positive health factors at work that may interact. The inter-
action and the combined effects should be described. Either the affect on indlviduals or the
Eroup response may be studied with the add of epidemiology.

Chapter IIT

Sources of data

Many data collected for other purposes are available and can be usaed for epidemiological
studles. They includa:

(1) official statistics on mortality, morbidity and occupstional digeases;

(2) trade unlon records or other records concerning ogeupational groups;

(3) records of firms or other places of employment;

(4) records of oecupational health services.

There are many records on pre—employment and periodie health examinations, on treatment
and on sicknoss absence, 33 well as records on exposure to dust, gases, nelze ete., which are
usually not used for epidemiological surveys but which could be used and be of great value.

The types of records to be kept by ceccupational health services should be describod. Routine
record-keeping of health and exposure should be promoted.

Chapter IV

Methods to detect adverse effects of occupational health factors

1, Descriptive epldemiclogy

The methods aimed at describing situations relating to health morbidity, sickness absenco,
Job adjustment, ete., at different places, at different times and for different groups of
porsons, The advantages snd limitations of the descriptive methods should be amphasized.
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Descriptive epldemiclopgy is the hasic activity of epidemiclogy within ococupational health, This
iz usually the lirst stage, which can then be developed into s cross-sectional case-control or
cohort study or an experimental epidemioclogieal study.

2. Cross-sectional studles

2.1 Aims and tasks

A eritieal review of the studies should be given and reference made to their positive and
negative aspects, advantages and limitations.

2.2 Design of study
2,3 Standardization of methods
2.4 Implementatlon of the study, and strategy, with practical examples
2.5 Evaluation of results
3. Cass-control studies
3.1 Aim and tasks

The aim ig to carry out tests and form hypotheses on the etislogy of specific ocoupaticnal
or work-related diseascs.

3.2 Design of study
It is normal to start with s number of cases &s the basis for hypotheses. The collected
cazes should he matched with controla., The usual way is to find matched pairs according to

sex, Age, suwoking habits, etc,

A high lapse-rate should be avoided. The investigator should not know who are the subjects
and who are controls when he puts the questions te them,

3.3 Standardization of methods

The same gquestions should be put to both patients and controls,

3.4 Implementation of the study

3.5 Eveluation of results

This methed is useful for studying & well differentiated disease that is rare among the
general population; examples are the studies on mesothelioms and ashestos, or angiosarcoma and
vinyl chloride. It may be useful to study two factors at the same time, such as asbestos and
smoking. Case-control studies are useful for detecting long—term effects, e.Z, with regard to
carcinogenieity and mutegenicity.
4. Cohort studies

4.1 Aims and tasks

4.2 Desipgn of study

4.3 Standardization of methods

4.4 Implementation of the study, and strategy, with practical examples

4.3 EBvaluation of results
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The principle is Lo study an occupational group exposed to & risk factor and compare 1t
with the general population not exposed to this risk factor. The study will usually taeke
several yearzs and 13 useful Ffor studving long-term offects.

The advantages of this method wure that one can study 2 well-defined risk factor, or
sevaral risk factors at the zame time, and that one observes the same individusls over u long
period. This method is especislly useful for cccupatiopal health as the cohort, the working
population under obzervation by the occupational health services, iz already avallable. This
method 15 uzeful for studying occupetional diseases as well as work-related disesses. As an
example the study on air traffic controllers and hypertension can be mentioned.

The disadvantages of this method are that it 1z not possible o study rare symptoms ox
rare diseases, that the study will take a long time and that it is expensive,

5. Experimental epidemiclogy

9.1 Aims and tasks

The role of experiments in biolegleal research should be considersad, topether with their
advantages and limitations, cspeclially with regard to experimentzs with humans. The alms of
thase studies are 1o prevent diseases, to study eticlogy for preventive purpeses and to agsess
the efficiency of preventive measures.

5.2 Design of study

Thara is usually a need for pilot studies, Intervention may be directed to the human
peing (the worker), the work involved or to the Interactlon between work and man. One should
use "natural” experiments such as major changes in production for studlies on experimental

epidemiology.
5.3 Standardization of methods

This is a kind of cohort study. The population under observation may change during the
observatlon time as some older workers will leave the group. It may be necessary to uge
dynamic cohorts, The exposure should be evaluated. Ways in which the work environment has
baon improved through intervention should be studied, the resultz should be studled In relatlon
to a series of end-points.

5.4 Implementaticon of the study

The effect of an intervention should be determined by means of measurements before and
after it takes place. Baselines should therefore be established for exposure and worklooad
on the one hand and health and physiclegical functions on the other.

5.5 Evaluation of results

The effects on health after intervention should be studied, e.g. the effectz on morbidity
or sickness absence; there should be an interdiseiplinary approach to this study.

By way of examples, one may mention the study on the effect of respirable or total cotton
dust, or the use of oceupational hgalth services to study public health problems such az the
offect of influenza vaccinations on an industrial population or the application of preventive
measRres against cardlovascular diseases in an industirial population.

Chapter V

Evaluaticn of long—term effects

It is important to use epidemioclogical methods to study speeific long=term cifects such as
cancerogenic, teratogenic and mutagenic effects.
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1. Evaluation of the carcinopenic affect of occupational hazards

2. Evaluation of the effacts of occupational hazards on reproductison
2.1 Genhetic effects of occcupational hazards
2.2 Evalustion of the gonadotoxic effect of occupational hasards
2.3 PBvaluation of the embrvo toxic effect of peccupational hazards

2.4 EBvaluation of the effect of occupational hazards on development in succeeding
generations

Chapter VI

Aceident epidemioclopgy

Occupational accidents are important effects of occupational hazards. Epidemiclogical
methods can be used Lo detect muliifactorial causes of accldents and to improve praventive
measures.

Chapter VII

Ning ways of using epidemiology in occupational health

Experience has shown that epidemiology can be used in studying at least nine different
fields within occupational health:

(1) identification of risks

(2) determining eticlogical factorszs of gdisease

{3) astablishing and revising threshold limit values (TLVs)

(4) evalusting preventive measures

(5 establishing priorities

(6) determining normal values

(7) identifying health-promoting factors

(8) evaluating health services in work places

(9) studying community health problems.
Practicgl examples of 21l nine ways should be given.
Chapter VIII

Work as a heslth-promoting factor

The aim should be to verify the hypothesis that health-promoting factors, not only nega-
tive factors, are involved in work,

There are very few studies on the subject, mainly due to the absence of methods for
measuring positive health. There are, however, many methods for measuring deviation from
health, such as studies on mortality, morbidity, incidence of symptoms, sickness, biological
effects of exposure, etc. It is therefore ilmportant to develeop new methods for measuring the
positive aspects of work on health,




As examples of factors at work promoting health, mention could be made of the uso of work
for the rehabilitation of temporarily or permanently disabled persongs. It may 3lsc be pozsible
to study individuals who have a low rate of sickness absence. It would also be of interest to
study motivations and incentiwves for work, job satisfaction, situations where retired workers
Stuy on voluntarily at work full-time or part-time and when interventions in the work setting
reduce sickness absence and labour turnover and increase job satisfaction and performance,

e.g. when ergonomics is applied. It should, however, be emphaslsed that there are manv possi-
bilities of error when studyibg subjective feelings towards work such as job satisfactiun er
motivation.

It iz possible to use cohort studies or experimental epidemiclogical studies for thilis
PuUrpoeso.

Chapter IX

Conclugicons,
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