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1. Introduction

4 Consultation ou Health Surveillance of Workers Exposed to Chemicals was convened in Varoa,
Bulparia, from 26 to 28 October 1982 by the WHO Regional 0Office for Eurepe in collaboration with
the Goveroment of Bulgaria. The purpose of the Consultation was to review existing health
surveillance of workers exposed to chemicals in the Member States, to defime the role and place of
health surveillance within the occupational health informatien system, and te develep guidelines
for the beaslth surveillance of workers exposed to toxic chemieals, paying particular atteurion to
those exposed §o carcinogenic and genotoxic agents.

The Comsultstion was attended by 11 temporavry advisers., Three observers and a repregentative
from the Commission of the European Communities also participated.

The meeting was opened by Dr M.I. Mikbeev, Regiounal Officex for Workera' Health.
Professor F. Kaloyanova-Simeonova representing the Govermment of Bulgaria, was elected Chairman,
Dr J. Jirvisalo was elected Vice=Chairman and Dr G.85. Sorrie was appointed Rapporteur.

The scope of the meeting was gutlined by Dr Mikheev, Health surveillaoce of vorkers exposed
to chemicals was an important element of health services, The assessment of ceccupational health
risk was used to formplate preventive action degigned to preserve workers' healih and contrel
hazavds in the working environment. Health surveillance of workers exposed to chemicals was
okganized in variouws ways througheut the WHO Eurppean Regiom. Noewhere did it ecover the entirte
working population and it was frequently imadequate for the level of risk invoelved. The
registration of exposure and recoerding of health status and exposure level were not coordinated and
required development of general guidelines.

2.  Gurrent practice in health surveillance (1)

Reports of curvent practices in bealth surveillaunce of workers exposed to chemicals were
received from a number of countries within the Region, illustrating the diversity of approach, but
also showing a common grend,

2.1 Bulgaria

Specific pational regulations and guidelines exist in the Labour Code and Public Health Act.

These provide for medical and biclogical examinations before and during employment, medical
criteria for individual jobs, associated cccupational diseases and envirenmental hygiene contrel,

Health syrveillance is carried out by staff qualified and trained at an appropriate level and is
evaluated by designed studies (2).

Factories are generally equipped with special occupational health units or services.

Accordivug to zize of establishment, these may be large, hospital-type services, or small units
consisting of oue doctor with supporlting staff, They may include dispensaries responsible for the

general healeh and rehabilitation of persons at work., Factory-based services provide both
occupstional health and toxicelogical facilities and they are guided by & central Imstitute of
Hygiene and Occupational Hegltb and by the Ministry of Publie Heslth,

The aim of health gurveillance is to prevent ogcupational disease, by spotting early
reversible changes In workers' health, and to improve their geoneral health.

Epidemiological studies are widely undertaken and cases of occupational disease are reported
centrally. The data are analysed and teken into agcount in develgping preventive measures.

2,2 Cruchoslovakia

Statutory national imstructions for healtb surveillance of workers, which is compulsory
according to Health Care Act 20/66, are provided under the supervision of the Ministry of Health
and guidance ig slso given on medical criteris for employment, transfer of workers and nature and
content of medical examinations,

Health surveillaoce iovolvas pre—employment and periodic medical examinations of workers
exposed to certain defined hazards, where speciflec fitness is required, for ecertain age groups, and
routinely for all workervs. Treatment services fc v occupational diseases are closely linked. The
purpoge ot the examinations 18 to detect deviatieirs from the normal state of health at a stage when
early treatmeot or vemoval from further exposure o, from specific employment will benefit the
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individual worker's health or safeguard the bealth or safety eof others, They also ¢uable
improvements to be made in working conditions, snd facilitate production. The examivnations thus
serve i1ndividual and group purposes.

Additional special medical examinatious may be required if workers are thought to be at
increased risk. Up~to-date diagnestic methods are incerporated into the examinations. The
relationship betweeu working counditions and health status is an important aspect of the system and
is specifically divected towards avoiding and measuring work-related factors that may adversely
affect health, assessing any bealth impairment assoeciated with unfavourable working counditious,
evgluating and verifying such sasociations and developing affective regulations and standards to
control hazards,

2.3 Deamark

Comprehensive legislarion exists for occupational health and safety but specific bealth
surveillance programmes are limited, Only for workers exposed to lonizing radiastions is periodic
examinaticon and environmental control obligatory.

Industrial and workers' orgenizations have agreed that bealth surveillance should be performed
only where simultsneous environmental control is available. Results of individual bealth
surveillance are confidential, theugh group results are made available to the employer; gesults of
gimultaneous enviroomental contrel are available to workers in the area concerned. The combined
surveillance and environmeatal control programme must concentrate on otherwise unacceptable riske;
scraening merhods must be available and beaeficial, and the programme must be cest—effective.

2.4 Finland

Health surveillance is based on a comprehensive statutory framework with specific requirements
covering exposure to particular agents such as asbastos, benzene, lead, carcinogens and waste

materials.

Statutory occupational health services are obligatoty, the scope depending oo an assessment of
bazards present in various categories of employment, The function of guch services and the
training of their perscunel are also regulated.

The Occupational Health Cave Act requires examinatiouns before placement in employment, aad for
work which involves considerable health risk, taking into account such factors as age, sex and
pbysiological etate, concurrent exposutres and potential hazard of new substances,

‘The Hational Institute of Qeccupational Health plays an important advisory, training and expert
role within the system, as well as providing industrial hygiene and biological monitoring
services. It maintains registers of occupationmal disesses, of industrial bygiene measurements aad
of workers exposed to carcinogenic compounds. Others on bielogical monitoring and chremosomal
aberrationa are planned.

2.5 Italy

Teams of health surveillance monitors are part of the overall national strategy for
oceupational health, legislation develves on local authorities the tesponaibility for adopting 4
unified approach to prevention in the community #nd in the workplace, including the detection of
risk factoers, the provision of such information to wovkers, advice on ways to counteract hazards at
worl, and monitoring of workers' health.

Local autbority health units serve a population of 40 000 — 300 000 persong and 60% of them
have specialized occupational and industrial hygiene services, staffed by doctors, chemiats,
engineera, technicians or wurses, These lecal health unite are agpregated inte regions, whose
authorities bave a planning, liaisen, training and evaluation vole, and these ia tura repert to the
central ministry avnd institutions,

In larger factories, compauy-owned occupational bealth services are well eatablished, and
themselves provide the required health surveillance and enviroomental services.

Health surveillance and environmental contrele are required for possible ageonte associated
with a 1ist of compensatable occupational diseases. Programmes are implemented not only because of
legal reguirements, but alaso through agreement between public authorities, employere and employees.
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The methods used have been widely discussed and there is an increasing teodency towards
specific tests aod biological monitoring, and for the development of or bealth promoting
iaterventions. Screening tests are being increasingly scrutinized for their validicy. BEmphasis is
placed oo the collection of relisble data which can be uged in epidemiological studies, which are
themselves progressively being changed from cross—-sectional to follow-up in desiga,

2.6 Poland

Health surveillance is based on a national eyatem of stztutory requirewments apd guidance

¢losely allied to general health care. Thia requires routine health surveillance of workera, the
tature and frequency depending on the type of industry, Curative services sare incorporated.

Surveillance is performed by medical staff, many of whom are occupatiounal health specialists. In

targer factories there are cccupational hygiene laboratories for the investigation of enviroomental
conditions.

Workars in the ehemical industry are given high prierity within the system, and the
requirements for pre—employment and routine medigsl examinations are mere stringent than for most
other indystries. Examinations are generally performed ammually but the present system 1s being
reviewed and rationalized.

2.7 Upion of Soviet Secislist Republics

The forms of organization for individual health protection of workers exposed to occupational
hazavds (and chemlcals in particular) are very similar in the USSR and the other socialist
countries of Eastern Euruvpe, and are approved by legislation.

A total healeb care system providing facilities in the community snd st the place of work

exists to provide both preventive and therapeutic care. Workers exposed to chemicals, like all
workers, are served by thia asystem., Within its framework, occupational physicians are regponaible

for health surveillance in & ratio of one physicisn to every 1000 chemical workers. The physician

i3 assisted by a nurse and is responsible for the trestment, orgamization of first aid, selection
of patients for health promotiomal care in sanateriz, and the conduct of pre-employment and

periodic medical examinaticus aod programmes of hezlth surveillance. The physician also has
pravencive aund advisory fuunctions concerning working conditions.

Health surveillsance consists of pre-employment examinations to esitablisb baseline heslth from

which auy subseguent departure may be detected and to avoid employmeat of those with medical
conditions which may increase susceptibility to occupationzl hazards. Reutine medical surveillance

is primarily designed to reveal early biological changes due to expoaure to haruful substances.

These improve individual protection and the promotion of healthier working conditions. Medical
examinations include biclogical tests and are emphasized it respect of axposure to certain

hazardous substances, and in industries where carcinogens are produced or used,

2.8 United Kingdom

Surveillance of workers exposed to chemicals is part of & compreheugive framework to provide
health and safety for all persons at werk. But exposure Lo only & few specific substances or work
processes requires statutory surveillance, though many industries provide a wider rasge of
examinatious cartied gut by firms' own occupstional health services.

Statutory csamivartions are performed by doctors employed or appointed by the goveroment agency
for heslth and gafety at work, the employer bearing the cost,

The principal chemicals for whiech examinations are currently mandatory are lead, certain

aromatic amines, and some nitro compounds, Movre limited controls apply to chromic acid and some
mineyal petroleum substances,

There is an inereasing tendency requiring specific biological tests, the frequency being
determinad by =2 visk sgsessment of the hazard.

2.9

Yugposlavia

Heslch protection of workers is an integral art of general health care. S5Statutory

regulations prescribe health surveillance for worlers exposed to chemicals, as well as
envirommental contrel limits. Pre-employment and | eriodic exsminations, incorporating sppropriate

biological aond specialist tests, are required for workers exposed to chemicals recognized as being
¢apable of causing disease. Special requirements exist for females, young and aged workers,




LCP/WEH 013
0901E

page &

The list of chemicals involved iuncludes heavy metals, such as lesd and mercury, mauny sclvents,
amino and nitro compounds, and many chlorinated bydrocarbous.

3. Occupational health surveillance

In order to achieve practical goals of improving aud promoting the bealch of workers uniformly
it szemed essential to clarify the term "health survaillance". In some countries this bas been
taken to mean the product of the total health care resources allocated ro safeguard workers'
health, including medical and peramedical prevention and treatment in the community and at the
workplace, and assessment and contrel of the working eanviromment.

Eleewhere, the term bas been mote narrowly interpreted to imply only medical examivnacions or
biological teste applied to groups of workers exposed or potentially exposed to specific bazards at
work.

Health surveillance may subserve sevéral functions: it may, by detecting departures [rum a
pre-exposure norm or from accepted health norms, trigger action to protect the health of individual
workers, It may also provide collaeckive results from groups of exposed workers to indicate aay
inadequacy of control measures and thus instigate environmental improvements.

There gre many difficulties in assessing specific bioleogical effects attributable to exposure
to individual chemical substances. Few chemicals cecur in iselation in the workplace, aod the
human results of exposyra to mixtures of chemicals are poorly understood. Furthermore, the
artributable effects of personal and secial habits, when combined with exposure to workplace
ehemicals, have been inadequately studied.

Health surveillance iv an sccupational setting concerna changes in the bealth of individual

workers or groups of workers, measured clinically or biologically. The sim is to coutain the
effects of exposure to noxious agents by serving as a basis for sctive intervention to improve the

working ewvironmeat or to suggest remedial action for individual workers.

Action may be instituted at commencemeat of employment, or as periodic measures during the
course of employment. It may also be cootioued after exposure has ceased. BSurveillance should be
valid for a specific purpose. Appropriate cffective personal ar eavironmentsal vemedies should be
introduced when indicated by the results of surveillance.

Surveillance must, in principle, benefit workera, and be considered complementary Lo cther
methods of controlling exposure to hazardous agents. Worker and management representatives and
individual workers must understand the objectives and waillingly cooperate. Workers must be
informed of the reaults and of any proposed remedial action.

4, Qccupatienal health informaticn

The results of health surveillance constitute an important part of the whole spectrum of
pocupational health information pertsining to hazarde encountered at work. Only by taking account
of gnd relating them to measurementa of environmeatal exposure can adegquate contrel measures ba
developed, There are, however, many practical difficulties in developing integrated information

systeme in health practice (3).

Information for clinical purposes is an established prime requisite of any health care
programme, but the extent to which data collected at the operatioual level can be fully utilized
for control purposes is, in most countries, an uaresclived problem. Reliability is an obvious
requirement, but validity is much mote important than formal mathematical sccuracy. [P proper
decisions are to be based on avasilable information, koowledze of the direction and magnitude of
errora jinherent in the system ig essential.

Statistics form an jmportant part of the occupational health information system, but the
latter term aleo includes ather types of heglth, biemedieal and environmental ioformation -
informatien service centres, mechanisme for obtaiuving information, ioformation flow and processing,
and appropriate technologies., There ahould always te c¢lose links between various parts of 2
system, éven though they may be administersed by different authorities.

The main task of an information aystem should be to minimize doubt as to decisioms, and the
ultinate objective is to help a health-related organization te achieve its goals. Accordingly, the
information produced should be relevant to this objective. Other needs, such as research, must
also be eacompassed (3).
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It may be necessary to coordinate resules from several areas in order to collect sufficient
relevaul information. The stsndardization of merbhodology and record-keeping, essential if
comparable records are to be obtained from different sources, may present problems. Some
performance control of health personnel may be necessary, and pericdic checks made of compliance
with defined procedural rules for bealth surveillance. Adequate guidance and informstion must be
given to health staff, and their active cooperation, as well as that of workers and management,
should be sought.

Accurate and reliable measurements of enviroomentzl contaminants over appropriate perieds of
time are particularly difficult to obtain. When available, these may be directly integrated with
the results of surveillsnce or may be maintained sepavately for lster matching., Particular wetbods
of keeping and maiutaioing vecords will depend on the given circumstances, but whatever systems are
devised should be kept as simple as iz consistent with the desired objectives,

ideally, the recorded informatiou should cousist of workers' personal details, the results of

health gurveillance, job history and, preferably, s record of exposure to hazardous agents., This
last may be difficult to define when multiple or intermittent expesures have ogcurred. It may not

currently be possible to include relevant personal factors such as swoking, alcohol ot drug
coggumption, or communal factors such as exposure to atmospheric pollutants or ambient climatic
conditiong, but these shouwld be borme in mind,

Whenever possible, occupational health surveillance and exposure records should be linked to
records of gewneral health, thus creating & fully integrated record for each individual., Where
general and occupationsl health services are based on a unified organizationsl structure this may

be easier than in cases where the two are separated iu organization ar provision. Regardless of
source, however, attempts should be made to link all gvailsble information about each worker.

To facilitate data bandliug it may be necessary to employ computerized systems. This will be
essential if large awounts of data are produced, and will enable analyses to be made more

frequeantly and more promptly., Computerization requives strict methodology, with attention to
standardization of measurements and procedures, but offers speedy response, direct cutput analysis

and the possibility of incorporating features such as sutomatic reminders for surveillance and
ready detection of missed messurements.

Current practice in wany facets of health surveillance of workers, its role in information
systems and its integratioa iunto and lioks with environmental exposure measurements and gevneral
health records, is still at an early stage of development, Much work still needs to be done to
clarify problems and to devise solutions: these will inevitably be related to the needs of
individual countries and complete unification may be & slow process,

5. Specific occupational groups

5.1 Female worksrs .

Women, young persons and elderly workers are frequently regarded as particularly vulperable to
the affects of many hazardous cbemicals. Ib many countries, special provision iz made for them in
health surveillance programmes, Constitutienally, women differ from men in respect of theix
reproductive and associated hormonal processes. These may affect the metabolism of absorbed
chemicals whose effects may be expressed in ways particulsarly affecting the female organism,
Pregnancy is an additional complicsting factor. Many chemicals are potentisl teratogens and
readily cross the placental barrier. Unborn children may be affected and future generations sre
put at risk. Workers should always be given full informstion about the potential dangers of
chemicala to which they ave exposed and women may require special warning of the reprodugtive or
tevatogenic effects, It may be deairable, in some cases, to prohibit exposure of women to certain
substances or to limit that exposure by specific controls. Special health surveillance may be
necessary. Women who are likely to become pregnant are partieularly at risk and must be adequately
advised as to suitability of oceupation, preferably before conception (4).

5.2 Male workers

The male reproductive system is also specifically affected by certain chemicals, e.g.
dibromochlovepropane {DBCP), It may be argued that the reproductive effect of exposure te
chemicals is only one aspect, though essential, o the total risk associated with exposure, in
response to which surveillance staadards and contrsls are established. Much zdditional research is
required on rhis aspect of rexicology.
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3.3 Young persons

Young persons may require special protection if they arxe likely to be exposed to chemicals.
This may iavolve probibition from exposure, or special bealth surveillance. In the younger age
groups, education coucerning the health hazards of chemicals and advice about suitsbility eof

employment are particularly important.

5.4 Elderly workers

With retirement now being more commoo before the normal age of physical and mental impairment
and infirmity, no special provisions are usually required for the older working groups exposed to
chemicals. However, possible exposure giviag rise to premature omset of disabilities normally

agsociated with old age should not be forgotten,

6. Carcimogenic and genotoxic chemicals

The risks of carcinogenic and genotoxic exposure are increasingly vecognized, and inteasive
research is extending knowledge as to possible surveillance at the practical heslth care lavel.
Current methods may be ¢lassified ia the following categories:

(1) wmeasurements of compounds or their metabolites;

{2) mutagenicity testing of body fluids;

{3) determination of products of alkylation of macromolecules;
{4) analysis of cytogenetic alterations;

{5) determination of products of tumour development and growth;
(6) measurement of altered immunological functions.

Of these, the firat has been routinely applied iu occupational health surveillance,
Improvements in analytic techniques now make available measurements of many known carcinogenic
subetances, The main obstacle to the practical use of measurements in biolopicl monitoring is the
paucity of iunformation on the kinetic behaviowr of compounds in the humao body. These measurements
way be combined with resulte obtained uaing the second category of methods.

The sther categories listed above are not yet sufficiently developed to be used to moniter
individual risk of exposure to chemical carcimogens aud mutagens. However, if adequate laboratory

tesources are available, measurements of cytogenetie alterations - such as chromosomal sberrations
aud cister chromatid exchanges in cultured peripheral bleod lymphacytea - may already be applied to
the practical bealth surveillance of groups of workers.

In uging all these methods special attention must be paid to measurement gtrategies, and to
the possibility of other confounding exposures. Results must always be interpreted with gveat care,

Further research is required to explorve the scope for ueing the final four categorties of
methods in a practical occupational setting. At present, sperm analysis ie the only method by
which the effects of toxic chemicals on germ cells may be estimated, and further research on the
effect of chemicalg on sperm function and morphology would be of particular value.

Remearch is also required into the meaningful interpretatien of many of the resulte, both in
terms of chemical exposure and ultimate outcome for the bealth of the iodividual. Risk assessuent
of the possible effects of exposure to chemical carcinogens would then be feasible for groups of

workers and ultimately for individuals.

Although such methods are promising, their application in the health surveillance of workers
exposed to carcinogens is still at a developmental stage. The surveillance of sueh workers pases
particular problems, since the diagnostic methods curreotly available often detect cancerocus
changes only at a8 stage too late for effective rreatment.

Exposed individuals may thus gain little persooal benefir from health surveillance, and
prevention has to be based on other control methods, Likewise, because of the long latency period
between exposure and development of clinically detectable cancers, the adegquacy or otherwise of
control messures gcannot be quickly derermined from the occurrence of effects in groups of workers,

For the time being, prevention will primarily be directed at reducing exposures to levels as
Jow ss reasonably practicable by the application of engineering techniques, by safe systems of
work, by informing and iwnstructing workers of the risks and by adequate supervision, Pergonal and
exposure records are esseatial snd should be maintained for long perieds — until death in some
cagays,
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At the same time continuing epidemiological atudies of warkers, who have been exposed to
vatying eaviroamental levels of chemicals in the past, should be carried out. Information may thus
accumulate to assist in the assessment of risks for workers who are exposed at present. Such
information may be a significant and reliable indicater of the extent of risks being run now or in
the future.

7. MWorkers exposed to pesticides

Pesricides are chemicals (which may or may not be mixed with other substances} used to destroy
organisms debrimental to mam or his envirooment. About 1500 different chemicals are formulared
into many thousands of products for use as pesticides in a wide range of indoor and outdoer
situations. Workers may be exposed during manufacture of the active chemical ingredient, during
production processes, or while applying the fimal products. Since the formulated products or their
ingredieats may oceur in various physical forms there is considerable danger of absorptiom by

inhalation, throygh the skim, or accidentally, by ingesatiou.

Community bealth care systems are available to pesticide-exposed workers as to all others,
Worketrs who use pesticides are often employed in agriculture, working in isolated rural areas. The

provision of health surveillance for such groups may be practicelly diffieult, and it may be
desirable to integrate accupational bealth services with systems o¥ genaral health care.

The precise indications for health surveillance of workers exposed to pesticides are mostly
poorly defined, It is essential, however, that adequate records containing personal details and
intormation on pesticide usage zud expousure be kept for all workers. These records should be kept
for an sdequate number of years against the possibility of chronic effects arising.

For workers exposed to certain chemicals apecific health surveillance procedures are
recommended. Where exposure to organcopbospbhorus compeunds gceurs, 4 baseline estimation of plasma
and erythrocyte cholinesterase should be carried out before employment and repeated at sbout
monthly intervals whilst exposure coutinues. The results of the tests will determine whether

. exposute can be contained, or should stop until cholinesterase levels begin to approach notrmal
values again. They may also be used as an indication of the general safety of the work procedures,
and wmay point to the need for improved protective arrangements for workers. Otber methods of
assessing the potential effeet of organophosphorus exposure have been developsd, but mot to the

- stage of practical applicatios uader field conditions,

It may also be desirsble to monitor the effects of other pesticide chemicale in exposed
workers. For organochlorine compounds, tests of liver function may be useful. But much more
infurmation is required sbout the chronie effects on health of pesticide chemicals in general.

a. Workers exposed to radicactive chemicals

Systems of bealth gsurveillance of workers exposed to ionizing radiation are probably better
developed and more uniformly applied thas for aony other category of occupational hazard. Exposure
to radiocactive chemicals is included in health surveillauce applicable to all ionizing radiations.

The Internatiounal Commission ou Radiological Protection (ICRP) baz, for maoy years, issued
yecommendstions on the health surveillance of exposed persons, including warkers exposed in close
proximity to or in contact with radiation sources. Health surveillance procedures form only a
small part of the total system of control, which is concentrated on limiting individuasl exposure.
In the radiation field actuzl exposures can be gecurately and convenieotly messured and assessed
quickly, and the likely effects are fairly well known for all but the lowest doses, Accurate
records of exposure wust be maintained for leng periods of time, usually at least 30 years.

Kadioactive chemicals are thug oot typical of hazardous chemicals as a whole, though the
measures designed to control their adverse effects form a ugeful model for other chemical
exposures, Women of reproductive age and pregnant women are deemed to be especially susceptible
and lower limits of permissible exposure are set for these vulnerable groups. Otherwise, specific
health surveillance procedures such as clinical examination and full blood counts are required for
all workers at certain levels of exposure. For thoze in the lower ranges of expesure no
examinatien, other than an initial one ou cnteving employment, is deemed necessary.

The ICRP recommendatious should form the b.3is for any system of health surveillance of
workers exposed to radisactive chemicals and comnlisnce with them will usnally auffice.




1CP/WKH 013
0901E
page &

9. Puriodic examinations, advantages and disadvaotages

Clinical exsminacions at vegulsr intervals have been regarded as fulfilling a useful rple in
protecting the health of the general populatien, as well as contributing to the healtb surveillance
of workers. Their main purpose has been to detect cagses of disease at a atage when they are
smenable to treatment, and to promote health through educational activities. As general health bas
improved, however, and sz symptoms and signs of recognized discases become less pronounced, the
value af the clinical approach bas been more critically examined and specifie clinical or
biological tests bave tended to supplant medical examination by doctors.

There are differences betwean countries in the frequency with which medical examinations are

required to ba performed, both generally and in relation to occupational hazards, Further
seientific work is necessary to determine optimum frequencies for various procedures.

Lack of gpecificity of many of the procedures employed has made the result of clinical
examinations difficulr to relace to actual occupational exposures. For this reason, biclogical
moniktoring procedures have been advocated in place of general examinations. These can offer a
speedier and surer disguesis to iadicate departures from a normal atate of bhealth. 1In order to be
effective they must ba valid, that is, specifiec and sensitive, and remedial procedures must be
available ghould sbnprmalities be detected. They may be performed by techniciams, but the
interpretation of results will usually require a medical specialist. Their overall cost is less
than traditional examination and their function is directed more towards preventive measures than
to treatment by medical therapies (5).

The yse of screening procedures as regarda chemical exposure is likely o incresase,
particularly as valid scientific procadures are developed for different chemicale, Apart from the

advantages outlined above, they avoid the false feeling of security engendered by a declaration of
normal health based on imprecise traditionazl clinical methods,

10. BReflection of lifestyle of workers sxposed to chemicals

Pexsons expesed to chemicals at work sre also exposed to many nop-occupational eovironmental
and personal factors, These may themselves produce adverse effects ou bealth, or they may interact
with occupational exposure. Knowledge of the affects of such interactions is scant (6).

It is important, however, that these interactions are met forgottea when considering the

effects of occupational exposures. The effects of alcohol or certain drugs, when combined with
occupational exposure to organic selvents may be very different in degree from the effects producad

by each agent acting alome. S0, too, with exposure to asbestos and cigarette smoking, the
combination producing coneiderably more cases of luog ¢ancer than either agent alowe.

Amonget the main noomoccupational environmentsl hazards to which workere are exposed are
general atmospheric pollution, known to contribute te chronie zespiratory conditions, and ambient
climatic factors whose effect in relation to occupational hazards is poorly established. General

gocial conditions of living and diet may be important but there are virtually no reports aso fav of

seientific work which might lead to applicable protective measures. Personal habite such as
smoking, alcohol consumption and drug-taking may be relevant to the effects of chemical exposures

at work, but much mere research is required to clarify precise relationships.

I : .
Io any system the possible effects of social and personal factors should be borue ip mind,
pppotrtunities should be taken to promote health as well as protecting individuals from the adverse
effects of purely occcupational hazarda.

11. <Counclusions

The Consultatiou considered varicus papers and reached the following concluaions.

(1) Systems of health surveillance of workers exposed to chemicals vary greatly from countrzy
to country. Some systems gre part of 2 comprebensive framework embracing surveillance for genaral

beslth, with in-built treatment facilities. Otbere are virtually independent of general health
care services, Surveillance is often organized ou the basis of industrial categories rather than

in response to specific chemical exposures.

(2) Greater uniformity and precision of bealth surveillance metbods and their frequency of
application is desirable, This uniformity has been hampered by inadequate information on exposSures

gnd by lack of knowledge of apecific effects.
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(3) Occupational bealth surveillance is concerned with changes im the bealth of individual
workers or groups of workers, as messured by clinical or biological procedures. Its objective is
to limit the harmful effects resulting from exposure to noxious agents by serving as = basie for
active intervention or to ensble remedial acticon directed at individual vovkers.

(4) Health surveillance wmust, in priaciple, benefit workers and be considered sleong with

other methods of controlling exposure to hazardous sgents at the place of work, Workers =nd
management, and their representatives, must be kept fully informed of the objectives and methods of

bealth surveillance and of the resulis, Results must be made available to them, though persounal
madical information must remain confidential,

{3) Health surveillance includes biological monitoring, an area of rapid scientific
development., At present, the application of valid biological menitering procedures 18 limited but
-1t {8 likely that laboratory methods appropriate to workers exposed to many chemiecals, includiong
carcinogens and genptoxic compounds, will become available for routine prastical ugse in the aear
future.

{6} Exposure to chemicals at work does not occur in isolation. Workers are also exposed to a

variety of influences in the general eavironment, in their social conditions, and in personal
habits. The effects of mixed exposures at work and the interactions between oceupational and

non—occupationsl factors have heen inadequately studied.

{7) Iuformatiou arising from health surveillance procedures constitutes an essential
component of the total occupational health ioformation system. To obtain maximum benefit it
requires linkage to measurements of environmental exposures. In certain casas data from other
health and vital records may be needed to offer individuals greater protection at work or better
prospects for treatment,

(8) Certain groups of workers may, by reason of age or sex or specific physiological states,
be at special risk from a particular chemical exposure. The pregnant woman is particularly at risk
in this coatext., Special care is needed to safeguard the health of the foaetys in the early etages
of pregnancy.

(9) Systems of bealth surveillance depend on aun 2ccurate assessmeat of the hazard tfo which
workers gre exposed and to development of appropriate techoiques to detect the earliest signs of

biological effects. Surveillance is initiated at commencement of employment, with periodic
re-examinations while exposure continues. The frequency of re-examination will depend on the time
lag between the earliest appearance of blological effect and the development of irreversible
changes. 1t may be necessary to continue surveillance after s worker has ceased to be exposed, ot
left employment, or has retirved.

{10) it was not possible to develop specific guidelines for the health asurveillance of workers

exposed to individual chemical substances. In general, however, accurate recording of joba,
expogures to chemicsls and state of health should be established. Arrangements should be made ro

retaio such records for long periods of time.

{11} The cost-effectiveness and cost-efficiency of surveillance procedures requires further
axamination.

t2. Recommeondatious

(1} Continuing studies of the bealth surveillaace of workers exposed to new and existiog
substances are required, These studies should be primarily directed at eliciting the esrliest
bilological changes or effects on health associated with mesgured exposures to chemicals.

(2) Health surveillance procedures require thotough validation before final acceptance and
introduction inte routine practica,

{3) Research is necessary to establisb the effect of mixed exposures at work and ales into
pessible interactions between non-cacupatiounal exposures and personal lifestyles and oceupational
exposure to chemicals,

(4) Futther exploration of the possibilitic: of linking oceupationz] health surveillance
records to other personal bealth and vital records is necessary. Methods should be developed to
ifmprove the availability of the combined informsticn to cccupational and ather physicians and to
bealth sutheorities,
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(5) Further research is required to determine the effect of exposure to chemicals oo che

pregunant woman and her foetus, as well as on the reprodugtion processes of both men and women.

(6) Workers must be fully informed about health gurveillance procedures angd their results,

though the confidentislity of individual results must be respected.

{7} Within occupational health services there should be scope for assimilating the health

complaiuts of workers so that previously unsuspected effects way be brought to light.
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