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INTRODUCTION

The meeting was formally opened by Dr E. Chigun, Director, Division of Noncommunicable
Diseases, WHO, on behalf of the Director-General. Afrer welgoming the participants gpnd
representatives of other organizations, Dr Chigan polnted out that the objective of this
meeting of investigators was to review and promote the application of epidemtology in the
{nvestigation of occupational and other work-related diseases with perticular reference to
developing countries, and that the expected outcome of this meeting was a document which could
be used as a reference for imvestigators of occupational and other work-related diseases 1n
different parts of the world.

The meeting vrook notice of the relevant previouz WHO publications (4, 9). It was agreed
that the report of thig meeting ghould not intend to be a replicate of these two publications
but rather to put together experience and expertise in occupational epildemiology and to produce
guidelines for the degign, conduct and analysis of epidemiologicel research in occupational
heaith. The meeting was particularly concerned that this document should be useful for
researchers in developing countries without adequate access to experts 1in epidemiclogy and
stutistics.

The lack of rescurces and {nformation generally distinguished the developing country from
the developed, at  least for occupational epidemiology. However, the differentiaticn w&s./
considered not to be absolute; for example, there were several developed countries in which W
information on fact of death and its cause were not avallable even to recognized
apldemiologicts for research purposes. On the other hand, 1t was imperative that those engaged
in oceupational health made the best of the gvatlable resources and informatlion, however meagre
thege might he.

The meeting of i(nvestigators went on to consider rthe major tasks that faced occupational
health physicians and epidemiologists in developing countries. The following 1lst contained
the more important tasksi

1. Risk evaluation
2. Health promotion

3. Development of an Information collection and retrieval system on the health of
workers fn each enterprise

4. Development of am area ot community-based surveillance nerwork for work-related (11—
health

5. Determination of relevant health standards, for example normal values of lung‘
fun¢tion

6. Occupational epildemiology training of profesasionals

7. Training of primary healrth care workers in occupational health to serve effectively
with the occupational epidemiology team.

An  important question was next discussed: where did the occupational epldemiology
question c¢ome from, the workplace or the policy-makers? It appeared to originate mostly from
the workplace: from the physiclans, the health care workers, the managers, the workers'
representatives, or the workers themselves. In developing countries, any pressure groups were
unlikely to play much role and might not be knowledgeable in occupationel health. However,
pressure from fionternational organizations might sometimes be effective to initlate an
investigation of a particular occupational health problem. Multinati{onal companies might alao
require assessment of adverse health effects as part of their own general management policy.
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There was some indication that policy-makers 1in developing countries might rejeét data
originating from developed countries. Thelr assumption was that the working enviromment and
the general health status of workers in developing countries differed enough from the
conditions 1n developed countries to make the developed country research nor directly
relevant. Under these ¢ircumstances, they argued that developing countries required
descriptive epidemioclogy initially to reveal the hagzards 1in the workplace, followed by other
more sophisticated studies. Only local work of the occupational epidemiologist could convince
the policy-makers to activate intervention programmes.

Such attitude in policymaking was to be regretted, as adverse health effects proven in a
developed country were most unlikely to be absent in & developing country. It would be prudent
to assume that they were present and to act accordingly. The limited resources should be
better used to investigate and mitigate the special problems of the intevaction of the effects
of work, dinsdequate nuttition (if present), endemic disesmses, <hild labour, etc.,. which
occurred more frequently in the developing countries. .

The combloation of primary health care and occupational health in remote areas 1in
developing countries was found not be be easy bhecause countries differed in their‘policy
towards provision of medical services to workers. Sometimes in remote agricultural arEaa no
medical services of any sort were available. The identification and alleviation of’ work—

related health problems under these circumstances would require a special commitment from
national authorities.
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1. EPIDEMIOLOGY AND ITS APPLICATION TO OCCUPATIONAL HEALTH

1.1 Pefinition of terms

The terms used in this report are in general defined as 1n "A Dictionary of Epidemiology”,
Second Edition, by John M. Last (6). The reader 1s also referred to the glossary in
“Epidemiology of Occupational Health” (4). It 1z noted that these definitions have received
considerable general agreement but, 1in some iInstances, they are still falling short of
universal consensus.

The key definitions for this report are:

1.1.1 Occupational epidemiology

The study of the distribution and determinants of health-related status or events 1in
specified populations, defined by occupation, and the application of this study to the control
of work-related health problems.

Tt {8 usually impossible to study a complete population. Sometimes explicitly, but often
implicitly, the study group is a sample of the underlying population about which Inference is
being made.

1.1.2 Health services research

The integration of epidemiclogic, soclological, economic, and other analytical sciences in
the atudy of the health services. Health services research 1s wsuwally concerned with
relationships between need, demand, supply, use and output of health services. The aim of
health services research is evaluation. Several components of evaluative health services
research are distinguished: evaluatlon of structure; of process; of output; and of oubtcome.

1.1.3 Protovol
The plan, or set of steps, to be followed in un investigation, or {n an interventlon
programme. It 18 most important to create a formal protocol before starting an epldemiclogical

study.

1.1.4 Ogeupational epidemiology study

The design of study used to investigate the sssociatlion between exposure to a hypothesized
hazard and resulting adverse outcome, such as death, disease or injury. The main study desigos
are:

- Cross—sectlional study (alsc known as a prevalence study or morbidity survey). A study
that exsmines the relationship between diseases (or other health-related characteristics)
and other variables of interest us they exist in a defined population at ome point in
time. The relationship between a variable (such az current dust exposure) and digease gan
be examined: (1) in terms of the prevalence of disease in different population subgroups
defined according to the presence or absence (or level} of the variables, and (2) in terms
of the presence or absence (or level) of the variable in the diseased versus the non-
diseased. Note that disease prevalence rather than inc¢idence is normally rec¢orded in a
crogs—gectlonal atudy. The temporal sequence of cause and effect cannot necessarily be
determined in a cross—sectional study.

- Cohort study (also known as a follow-up study, a prospective study or a2 longirudinal
study). The method of epildemiologic study in which subsets of a defined population can be
identified on the basls of exposure to a factor or factors hypothesized to influence the
probabllity of occurrence of a given disease or other outcome. The exposure
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classification ¢an be hesed on present, past or future exposure. The grading of exposure
can be into 2 levels (e.g. exposed and not exposed), ot into more tham 2 levels. The
terms, follow-up, longitudinal and prospective, describe an essential feature of the
design, which iz observation of rhe populaticn for a sufficleat number of person-yvears to
generate reliable incidence or mortality rates In the population subsets. This generzlly
implies study of a large population, study for a prolonged period (year=z), or both..

- Lase—control study (also known as case-referent study or retrospective study). A study
that starts with the {identification of persons with the 2igease (or other outcome
variable) of interest, and a sultable contrel (comparisom, veference) group of persons
without the disease. The relationship of an attribute (such as exposure to a  toxic
substance) to the disease is examined by comparing the diseased and non—diseased with
regard to how frequently the atrribute {s present or, if quantitative, the levels of the
attribute in each of the groups. The information collected in a cohort study can be used
to identify cases and control subjects for a case-control study.

— Intervention study. An epidemiclogic Investigation designed to test a hypothesized cauwse-
effect relat{onship by modifying & supposed causal factor in a population. The effect of
the intervention may be determined by comparing the study group with another, ortﬁinally
gimilar, population for which no interventicn was made, or by comparing outcome in the
population before and after the interveation. Evaluation of health promotion activities
often use {ntervention methods.

L.1.5 Study Group .

The group of all individuals selected for study. (Under some circumstances such as. in an
intervention study, the individual uwnit of study may be a factory, or other similay entity,
comprising more than one person.} If the study involves time, the study group may be dynamic
or fixed, dependent on the study design:

- Dynamic study group. A group that gains and loses members, for example by recfﬁitment
and wastage, such as in the study of variation of pueumoconiosis incidence from year to
year.

- Fixed study group. A group for which membership is fixed by bheing present at some
defined point of rime or event. For example, the study group could be defined as all
workers emploved on some fixed date, with mortality followed from that date. As another
example, the group could comprise workers exposed to an accidental emission of a toxie
substance.

1.1.6 Control group

A comparison group, identified as a rule before a study is done, comprising persoms who
have not been exposed to the disease, intervention, procedure, or other variable whose
influence iz being studied.

The use of the word “control” may confuse even careful readers. In this sense, the
adjective 1s used to desgribe a control group assembled for comparison with a group of cases.
It does not azutomatically {mply thar sources of extraneous variation have been "controlled”,
efther by the study design or by the statistical analysis,

1.1.7 Ratio

The wvalue cbtained by dividing one number by another. This includesz rate, proﬁqrtion,
percentage, prevalence. Whereas rate speclfically Includes time as an element :df the
denominator, a ratio need not. The ratlo iz always an observed quantity. :
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1.1.8 Bate

A rate im a ratio whose essential characteristic 1s that time (per winute, hour, etc.) is
an element of the denominator and in which there is a distinet relationship Between numerator
and denominator. The numerator may be a measured quantity (e.g. litres per day: centimetres
pet year) or a counted value (e.g. hospital admissions per year). Additional terms wmay be
{ncluded in eithet numetrator or denominator and usuvally are in the latter (e.g. calories per
kilogram per day: attacks per 1000 population per anaum).

Wwhile a number of commonly used demographic and epidemiclogic "rates” are true rates in
the above sense, others do not meet this definition. Even though the term "prevalence rate” is
often used, 1t 18 not a true rate.

1.1.9 Risk

Risk is the probability thar an event will occur, usually to an individual. Tt is often
estimated by the incidence rate, but it is not an observable quantity at the time the estimate
is made.

1.1.10 Incidence Rate

The rate at which new events occur in a population. The numerator is the number of new
events that occur in a defined period; the denominator 1is the population at risk of
experiencing the event during this period, sometimes expressed as person—time. The incidence
rate most often used in public health practice is calculated by the formula:

Number of new events in specified period x 10"
Number of persona exposed ro risk during this period

In a dynamic population, the denominator 1s the average size of the populatlon, often the
estimated popularion at the mid-pertiod. If the pertod is a year, this is the annual incidence
rate.

1.1.11 Prevalence Rate (Ratic)

The prevalence is the total number of 21l individuals who have an attribute or discase at
& particular time (or during a particular period). The prevalence ratio 1is the prevalence
divided by the population at risk of having that attribute or disease at the same point in time
{or averaged during the same particular period). For a chronte or irreversible condition, the
ptevalence ratioc may be high, even though the incidence rate is low. For short—term or acute
conditions, such as asthma or the common cold, the incildence rate may be high (many cages per
year), but the prevalence rate may be low (few cases today).

1.1.12 Standardized Mortality Ratio {SMR)

The ratio of the number of deaths observed 1in the study population, overall ot for
specified cause, to the number of desths expected if the atudy population had the same death-
rate gtructure as the standard reference population.

1.1.13 Proportionate Mortality Ratio (FMR)

The ratio of the number of deaths from a given cause as a proportion of all deaths in a
study population to the number of deaths from the same cavse as a propertiom of all deaths in
the standard reference population. The PMR differs from the BMR 1in that no knowledge ia
required of the numbers of people in the study or referemce populations. PMR analyses can
detect excess mortality from a particular cause, but they cannot detect overall Lincreases, or
decreases, in mortality rates relative to the reference population.
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1.1.14 Expogure-response relationship
(also ofren known as a dose-response relationship)}

& relationship in which a chenge In amount, dintensity or duration of exposure to a
substance 1s assoclated with a change — either an increase or a decrease — in risk of a
specified outcome. Strong evidence of an exposure-response relationship 1s one of the more
important ¢riteria for judging that the exposure causes the effect. Care should be taken in
differentiating between exposure (e.g. the amount of airborne dust) and dose (e.g. the ‘amount
of dust deposited, or retained, within the lungs).

1.2 Uses of epidemiologic methods

The need for epidemiological =studies 1is extensive. They provide the primary evidence
{apart from Individual case reports) in people on the extent to which work affects health for
good or 1ll. Ir is the ethical responsibility of all enterprises to determine what
circumstances at work advetrsely affect health and to strive to eliminate such c¢ircumstances.
This requires the assessment of cause and effeet - the interpretation of findings of
assoclation.

It iz vety rare that individoual case reports of disease can identify cause wWith certainty.
Epidemiological methoda are needed to determine what is probably a true cause and what 1s
likely to he just a chance association. For injuriles at work, an immediate cause may be
obyious, but the underlying cause could also be in poor design, inadequate training and
unsatisfactory manapgement attitudes. The occupational physician must be prepared to idantify
such problems and to take necessary actions.

A Joint ILO/WHO Committee on Occupational Health has desctribed the taskes carried outiby an
occupational health physician a&s follows (7):

- to assess the (ncidence and prevalence of ill-health in relation to work conditions;

- to identify occupational health problems in the light of the general health of the wbrking
population;

— to prepare and evaluate statistical records of sickness absences, use such records to
identify causes, and propose measures to eliminate those causes;

- to use epidemiological and other wmerhods ro investigate occupational risk faetors, the
possibility of their prevention, and the means by which they may be prevented. o

Hernberg (2) argues that the geuneral health problems in a community "have a bearing on
occupational health, since almost any disease can interfere with the working capacity of the
employee and interact with his or her ability to cope with occupational exposures and astress.
Hence, a complete picture of the ¢ommunity health of a workplace 1s crucial for amy well-
functioning octupattonal health service”. The reader is referred to this text for a. fuller
discussion of the uses of epidemiology.

1.3 Concept of work-relatedness

A joint ILO/WHO Committee om Occupational Health (9) has suggested that the concept of
work-related diseases should include not only recognized occupational diseases, but other
disorders to which the work environment and performance of work contribute significantly as one
of several causal factors. The Committee stated rthar: “when it 1is clear that a causal
relationship exists between an occupational exposure and a specific disease ovr iInjury, that
disease or injury 1s usually considered both medically and legally as occupational and may be
defined was such. However, not all work-related diseases or {Injuries can be defined so
specifically. Conceptually, they may be considered to comprise a wide range of diseases and
{njuries related 1n some way or. other, not necessarily causally, to occupation or work
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conditions. Classical occupational diseases repregsent ome end of the continuum, while
disorders with only a very slight occupational comnectfon represent the other extreme. Many of
the diseases c¢ontained within the continuem have a multifactorisl etlology and may be
work-related only under certain conditions. It should be mentioned that work can alsoc have
beneflclal rehabilitative effects on certain pathological conditions, provided the workers
concerned are properly placed in jobs suited to thelr capacities and limitations”.

If the work-related factor 1 a sufficient cause for the digease, which 1s true for
diseases referred to as “occupatiomal”, the demonstration of a cause—effect relationship is
stralght—forward. But when the work-related factor 1s only a contributory cause, {.e. one of
several etiological factors, the cause—effect relationship 18 not so evident and fts
demonstration requires good epidemiclogical methodology. The smaller the work-related
etiological factor, the higher the requirements for sensitive study designs. It should also be
gtregged thut the megnitude of work-relared etiological factors varies from cne gituation to
another; 1in some settings, work may contribute significantly to the development of a cettain
digense, in otherg the work-relaredness of the same disease may be small or nil.

Work-related diseases other than classical occupational diseases comprise a spectra of
disorders (8). For example, the occurrence of coronary heart disease can ha elevated by
chemical exposure such as carbon disulfide and nitroglycel, or by stress at work, exposure to
cold or sedentary work. Chronic bronchitis is more coummon than usual 1in many dusty works, such
a8 foundries, cotton mi{lls, ¢oal mines and in farming. In many developing countries, exposure
to vegetable dusts such as those of cotton, flax, grain and wood is an Important cause of the
high ocecurrence of chronic bronchitis. Repeated 1infections during childhood due to
overcrowding and exposure to smoke from cooking end baking in the home incresse the sensitivity
of many workers to organic dusts. Smoking 4s often an {mportant co—factor, which 1llustrates
the mueltifactorial etioleogy of this group of work-related dlsesses (%9). Also, many
musculoskeletal disorders are typical multifacrorial work-related diseases, for example low-
back disorders connected with heavy lifting and work in a bent position, or shoulder disordera
among those working with their hands over shoulder level (9).

In gsome instances, diseases without any work-related causal relation can be aggravated by
work; the disease then can be considered to be work-related (although not caused by work). One
example may be a sports injury of the back, which starts giving symptoms in poor ergonomic
settings at work.

Because work-related diseases, by definition, are at least partly caused or aggravated by
work, their occurrence can also be reduced by means of reducing the hazard at the workplace,
l.e. by lmproving work conditions.

Successful prevention requires identification and gquantiffcation of the problem; this is a
task for occupational epidemiology. S50 1is the application of epldemiological methods in
evaluating the effects of the preventive measures undertaken.

1.4 Health sexvices research

As can be seen from the definftton 1n Section 1.1.2, health services research ie concerned
with the evaluation of the performance of health serviges. It 1s pertineat to ask how well
occupational health services perform their tasks, how well they meet the goals of the
enterprises they serve. Clearly, an {uadeguate occupational health service 1s unlikely to be
able to meet the targets set out by the Joilng ILO/WHO Committee on OQucupational Health given
above.

Epidemiological techniques form one of the evaluation methods for health sgervices.
However, the full evaluation methodology (s outside the scope of this report and healrh
services research will not be counsidered further.
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2. OCCUOFATIONAL HEALTH IN PEVELOPING COUNTRIES

This =section 1s dintended to highlight the main problems that those concerned; with
occupational safety and health 1In developing <¢ountries have to face when {mplementing
occupational epidemiology studies. It 1s npot the intention to review occupational  hesalth

gervices or occupational health activities in developing countries.

2.1 Problems are not necessarily the same in developing countries

The spacific problems in developing countries result from a combination of characreristics
that differ from ¢country to tountry and also within a country, like the interaction between

various degrees of economic develaopment, ethnic and cultural factors, climatic and geographic
conditions.

In developing countries, numerous social and cultural problems frequently accompany, rapid
urbanisation and industrialization. Labour 1is weakly organized and there 18 a potentially
large workforce which is most often provided only with minimum wages and services. A large
part of the population may not know how to read and write or does not have an elementary
education. Widespread poverty means that the Ffulfilment of basic needs of workers and: their
families is directly linked with the contiauvation of their occupation, almost on a day;to day
basis. Eating and sanitary conditions may be far from adequate. Malnuttrition often causes a
reduction of physical resistance and contributes to the increase of morbidity, facilitaring the
impact of occupational and work-related hazards. Climete and endemic infections also
contribute to undermine workers' health making them more susceptible to certain hazards. :

Agriculture 1is still the means of gubsistence for much of the population 1n these
countries. With the introduction of mechegnilsation and the extensive use of pesticides in
agriculture, ocgupaticnal hazards have 1{ncressed. Most agricultural woarkers do not have
medical facilities for early treatment, due to long distances, poor communications and
tnsufficient medical personnel or basic health structures in the rural sector. Furthermore,
temporary and permanent migration may facilitate the spread of contagious and endemic diseases.
It 1g difficult to develop studies of seasonal workers and of long-rerm effects of occupational
hazards.

In urban areas, most workers are employed in small enterprises with no social security
protae¢tion or access to cccupational health services. The unemployment rate is high and many
workers are elther temporarily employed or forced to be self-employed. Condirions of work are
poor and there {5 often a low level of health in these populations.

In developing countries the general health needs of most workers in agriculrure and small
enterprises are usually met by rural health centres and peri-urban health cere faeilities; in
most cases the provision of health care at work is separated from the general health services.
In some developing countries, the concept of occupational health covers not only the work and
working conditions, but also the global health of the workersz and theilr fauilies. .

In developing countries aceunpatfonal diseases or injurfes arising out of work appear to be
a relatively small proportion of the total morbldity in moat working populations. But the
ordinary health problems of the wotrkers may be a reason for an increased susceptibility te
oecupational hazards. In addition, the high 1incidence of epldemic and endemic diseases may
contribute to the appearance oY aggravation of chronic multiple-origin illnesses and also to
complicate or delay recovery from occupational disorders. A combination of malnutrition and
infectious diseases like tuberculosis or malaria are often the cause of underweight, enzemisa
and a state of chronilc fatigue resulting in a reduction of working capacity. Poor sanitation,
a hot climate and overcrowding in slum areas aggravate the problem.

Climatic and geographic factors in tropical and sub-troplecal reglons ave directly linked
to an excessive physical workleoad in arduous jobs and to the difficulty of wearing personal
protective equipment, when working in direct sun-light or confined places. The combined effect
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of in¢reased respiratory rate and a hot climate, can increase the absorption of chemicale.
Furthermore, the altered level of normal bodily functions resulting from work st high
temperatures should also be considered when undertaking epldemiological research on
occupational health and working conditions. The risk of endemic digesses like malarias and
other blological hazards should also be taken into account when developing epidemlology studies
in these regions.

An occupational focus to health care provided by “"the rural and community health centres”
may prove appropriate for disease aud accident reduction and for the promotion of health ameong
these workers and their families. The primary health care structure in these countries can be
a focal point for occupatiomal health actions, giving the opportunity of a more systematic
planming of the allocation of scarce resources to achieve i{mprovement of health for the largest
poseible number of workers.

Occupational health priorities vary between developed and developing countries. Developed
countries have a long tradition in occupational health management. Therefore most of the main
hazards have already been controlled to some extent or =at least recognised. Even though
occupational epidemiology c¢ould be considered to be 1In a "developlng stage” 1in almost all
countries, in the developed countries epidemiclogical research is more oriented to the problems
related to analytic epidemiology as, for example, the {dentf{fication of work-related disesses
and their control.

In developing countries, the facilities for the application of occupational epldemiclogy
are 1limited, not only for the study desfgn itself but also because of the difficultles in
obtalning sufficient and reliable information from ex{sting data sources. Data bases on the
health of workers and on hazards of specific sectors are insufficient. In many cases the size
of the working population is unknown and census data are out of date end inadequate.

In most developlng countries the magnitude of exposure problems at the workplace 1s very
high, but not well-known. Sometimes the need for improvement and the solutions of the problems
may be so self-evident that biological monitoring is not necessary. The epidemiclogilcal
priorities in these countries still lie in the "mapping” of the field through epidemiology.

The application of epidemiological techniques and metheds to occupationsl health in
doveloping countries should be matinly oriented towards making techniques "at grass root level™
accessible to health care personnel with 1little or no formal statistical training. The
gpecialiat needs to selectr and adapr the more relevant methods and techniques to the actual
neads of developing countries.

2,2 Vartations among and within developing countries

Among developing countries there is a grear variety of models of occupational health
organization and plamming. There is an extremely low coverage of occupational health services
and insufficient occupational health action. As occupattonal health is not congldered a
priority, financial resources ate oriented mainly to solve basic needs of the population and
very little ig dedicated to occupational health.

Occupationsl health resources i{n developing countries are low and the needs in this fleld
are rarely covered effectively. In most of these countries, there is a shortage of medical and
health pergonnel. The servicas avatilable to workers are provided mainly by governmental or
gtate fnatitutions. The local or centralized services that can provide preventive programmes,
first ald assistance snd centrol of oecupational hazards are insufficlent.

National bodies concerned with occupational health and safety do not always have a clear
definition of their responsibility. Most of the time there 1is no coordination among them,
resulting in duplication of effort and waste of the ulready limited resources available. In
many cases legislation on occupational health and safety matters is poorly developed and
somatimes it 1s mishandled or not applied a2z originally iIntended.
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There is insufficient education and training in occupational safety and health mattars for
workers and technical persomnel in all hranches of occupational health and safety. Most
universities do not iInclude postgraduate courses in occupational health and safety, although
this also applies to many universities in developed countries.

In some countries the institutdons that traditionally deal with occupational health
serviges (Ministry of Labour, Ministry of Health, Social Security System) have thelr own
standards for the control of the working environment, and for compensation. These standards
have wuwsually been adopted from developed countries without taking into account the local
condltions. Due to lack of coordination there may be contradictions among standards between
the different vationsl bodies. Factory inspection systems are often weak. Technical personnel
are ugsuplly insufficiently trained. There are many administrative obstacles to an apporpriate
surveillance of the working environment.

In spite of this fragility and insufficiency, the variety of organ{zational models in the
different countries, and, in some cases, within the same country, is a clear demenstration of
the potential and creativity existing 1in these countries to overcome these prevalent
deficiencies. S0, for example, cooperative service models for groups of industries hawve been
developed in some countries. In others, employers' organizations have been developing
occupational health programmes efficiently, but such models are not known in other coumtries.
In other cases, public health services develop occupational health activities; experience based
on these models has begun to appear in various countries, but the progress and characteristics
of these developments are not widely konown.

2.3 New technologies

Some developing countries huve suffered from adverse effects due to m very Fast process of
industriglization. The introduction of new technologles in modern industry provokes the
reorganization of working methods, working conditions and new forms of work management. These
may result in new envirommental hazards, modification of physical and mental workloads, stress
and other psychyosomatic 1llnesges. The introduction of new production processes and
equipment, together with a lack of information of new work processes makes estimation of
exposure to hazards very difficult. Risky work 1nduces a high turnover of the workforca,
obliges the workers to accept hazardous occupations and makez epidemiological follow-up
difficult. :

2.4 Workers' participation

Occupational health cannot develop extensively and have an effective influence withéut the
active participation of workers.

In developing countries, workers' participating in the collection of {information on
occupational health may be a key source for obtaining relevant informarion for epidemiological
research. Workers involved with u sgmall part of the production process usually know a lot
about that particular process and can assess their health conditions directly. They can
provide appropriate information about the hazerds they encounter in the working envitomment.
They have direct experience of the factors outside and inside the workplace that,. taken
together, determine their health. This experience can by systematised with training in a
method to determine their needs, making them able to verify whether their particular job
carries a high risk of work-related acefldenrs and diseases. Thedir active participation in the
menagement of occupational health may become a primary contribution to epidemiological research
at the local level where work groups perceive thelr circumstances directly. Workers can become
promoters for the improvement of their own health in the workplace and for the application of
epidemiology in the prevention of hazards.

It is frequently necessary at the same time to make employers aware of the importance of
occupational health problems and of the exact nature of their responsibilities towardsz their
employees. This places an accent on the vsefulness and economic value of their contribution.
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3. NEEDS AND PRIORITIES OF OCCUPATIONAL EPIDEMIOQLOGY IN DEVELOPING COUNTRIES
3.1 EEperal Needs

3.1.1 At the individual level

Even one small-scale epidemiologic study that helps to document or solve a specifile
occupational heslth problem for a small group of workers is an 1lmportant achievement. The sum
of all such studies and preventive measures leads to improved health and safety 1in the
workplace.

The most {mportsnt requirement 1is that a person with some krowledge of occupational
epidemioclogy decides to plan, ftmplement, and follow up upon & study according to epldemioleogic
principles.

A good and useful atudy need not be expensive. Both exposure and effect measurements may
sometimes be performed with inexpensive, readily available equipment and facilitles.

Development of occupationzl epldemicology in a developing country is most likely to proceed
in a stepwise fashion, with one study leading others with a gradual growth in competence. It
is rather unlikely that an integrated set of capabilities and facilities would be established

during a4 short period.

3.1.2 At the national level

In the long~term, there are several general needs of occupational epldemiclogy in
daveloping countries. Many of these should develop as evidence on occupational and work-
related hazards grows, particularly following confirmation from epidemiological studies within
the country itself. These include:

Commitment to occupational health and safety by government, employers, and workers;
National occupational health and safety policy;

Lawg and regulations on occupational health and safety;

Financial and administrative support for occupational health and safety;

Avallability of adequately trained persomnel, which requires education and training
programmes as well as employment (job) opportunities for trained personnel;

Informarion systems on industries and workers, exposures, and, at a natlonsl level,
morbidity and morrality;

Determination and national priority-setting of problems and what can be done about them.

3.2 Priorities

3.2.1 At the individual level

It 18 the occupational physiclan, or similar health worker, in the individual enterprige
who must eventually be responsible for setting local priorities for epidemlologlc resesrch,
based on the {nformution and resources available. Priority problems should be ranked according
to the frequency and severity of the perceived hazards, the number of workers at risk, and the
extent to which the hazard could be prevented or controlled. In setting the priorities, the
oplniong and perceptions of the workers and employers need to be consldered.

Occupational epidemiology in developing countries, as elsewhere, ideally should be action—
oriented. The findings of studies should be of praetical usefulness. As a priority, studles
ghould be desipned to be performed in a short period of time with appropriate avallahle
resources. They should be on a focused topic. Workers and employers should be invelved not
only in the setting of the priorities, but also in participating in the development and
performance of any study. Results of studfles should be applied for prevention and control of
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problems shortly zafter studies are complered, although prevention and control measures should
not wailt for implementation until studies are completed. Thare should be & claar  advance
commitment by employer, and employees, to tske or support appropriate action based on the
epidemiological studies. “

3.2.2 At the national level

The main task is defining the magnitude of various occupational health and safety problems
in a country. This dinvolves obtaining information on work (industries and rtheir size,
characteristics of the working population, and exposures at work — which workers are exposed,
to what, and at what intensity) and obtaining information on health and safety problems, for
example by surveys of health status, use of available morbidity and mortality data, and walk-
through surveys in industries thought to be ar high rigk,

Ar the national Jlevel, priotity problems should be vanked accotrding to frequency of the
hazard, its severity, the number of workers at risk or affected, and amenability of the problem
to preventlon or comtroel, by the setting of approprigte control measures.

Scarce national resources for epidemiology in occupational health in developing countries
should be used effecrively. This implies better coordination, information-sharing and
compuiication among ministries within a given country, among govermmental and nongovermmental
organizations (including employer organizations and labour unions) within a country, among
countries within a region (with establishment of regional projec¢ts or even regional resource
centres, whenever possible), among developed and developing countries, and with internationel
organizarions such as WHO and ILO. There also needs to be:

= better integration of available resources;

- natlonal support for training and appropriate involvement of workers, employers,‘health
and safety personnel, and others;

=~ 4 multidisciplinary approach to studies and follow-up prevention and control ac:{vtttes.

4. PRACTISING OCCUPATIONAL EPIDEMIOLOGY IN DEVELOPING COUNTRIES

4.1 Soutrce of data in developing countries

Before plagnning an epidemiologic study, the Investigator aust consider if all essential
data are avallable. For example, there is no point in planuilng a wmortality study, if adequate
records on fact and cause of death are not available loecally or from national records. It
needs also te be recognized that epidemiological studfes constst of comparisons betﬁeen at
least two groups of people. The investigator must be sure that the availahility and qusality of
information is similar for all groups of people. This may be a particular problem if one of
these groups is the narional or regional population.

Some sources of data for epidemiological studies are:
4.1.1 National data

- Population census data
—~ Registers of the number of people employed in each work sector (by industry)
~ Compensation fund (social security) data:

» 1injuries (reported by the factory);

« diseases (reported by the workers based on certification by a

physician = usually much under—-reported).

- Mortality and cancer registries
= Rational bhealth gtatistics, such as hosgpital discharge staristics
~ MNational occupational surveys, for example, of workers exposed to asbestos.
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4.1.2 Reglonal ot local data sources

- Industry:
« Employment registers
. Ocrupational injuries end diseases reporting records
. Pre=placemsnt and periodic health exeminarions records
. Envircenmental monitoring récotds
« Biological monitoring records
.« Rerirement and mortality records

= Trade unions:
+ Membership records
.« Rerirement and mortality records
. Reported injuries at work and work-related diseases

- General:
. Medical records of general practitioners
« Medlcal records of health centres and dispensarles
. Regional health statistics

4.1.3 Speclul surveys or studles

- Prevalence surveys of specific diseases and problems
- Burveys of occupational and environmental exposures
- Intervention studies

- Knowledge, attitudes and practice surveys.

4.2 Preparation of study protocol

The firat formal step is the writing of a protocol specifying the conduet of a proposed
study. This 1s a written document which includes general and specific objectives of the atudy,
literature review, relevant background informatien, the design of the atudy (sampling,
controls, etc.), outcome definitions, methods of measurement (equipment, calibration
techniques), statistical methodology, study schedule, responsib{lities of specific
tnvestigators and techmicisns, costs, confidentiality, and utilization and publication of the
results.

The study protocol needs to be submitted for comment to all parties {pvolved in the study:
the research tesm, management, workers' representatives. To increase confidence that the study
would achleve 1ts alms, the {nvestigator could prepare an outline of what the results of the
proposed study are expected to be. The scientific and practical consequences of these
postulated results should be 1imagined. Then these could be presented to colleagues for
assessment and criticism. If the colleagues are convinced that the imagined consequences would
follow from the postulated results, then the investigator could proveed with the study with
more wgeurance.

4.3  Selection of study deslign

In developing countvies, there may be gevere limitations on the options for study design.
These limitations affect the identification of adequate populations (exposed and reference) for
study, the assessment of expasure to a possible hazard, and the measurement of the outcomes of
interest. The populations for study are affected by labour migrancy, lack of Job security and
absence of population registers. Exposure to occupational hazards is trately asgsesszed in
daveloping countries and the frequency of job change means that most workers have been exposed
to a varilety of unrecorded hazards. Morbldity can be measured by speclal surveys, but
mortality records are often inadequate and biassed. Any study design thevefore faces serious
problems of milssing data, and cohort studies would probably suffer most. AllL thege
shortecomings make the study of occurrence relations {etlological epidemicology) very difficult
tndeed, and eticlogical problems can bhe addressed only under exceptfonal clreumstances.
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Epidemiological studies in developing countries therefore are best guited for:

- the observation of morbidity (any deviation from "healrh") in relation to occupatton work
area or different exposures,

- identification of risks,

- observation of the effects of preventive action (intervention studies),

= surveys of exposure data (by environmental or bioclogical monitoring).

Most of these targets can be addressed by cross—sectional and/or case-control studies.

Cotort studies are 1likely t¢ be unsuitable, unless the working population is reasonably
conatant and a suitable comparison population exists.

Although cross-sectional studies are seemingly easier to carry out, they can face serious
problems of wvalidity. Traditionally occupational cross—sectional studies only assess the
health of current workers. However, the very issue under gtudy wmay have forced the worker to
quit the job. For exsmple, i{f exposure to cotton dust causes severe chest tightness, that may
force the most affe¢ted eones to quit, leaving a so-called "surviver population”™ in active work.
The lung function of curvent workers is likely to be better then that of the drop-outs. Hence,
eross—sectional surveys can be subject to negative selection bias, resulting in ap under-
estimate of the true effect. In order to estimate the magnitude of that bias, at  least =&
statistical sample of missing persons should be studied. But even in that sample, it may not
be possible to obtain data on everyone. Therefore, the interpretation of cross-sectional
results must be cautious and it must be kept in miad that the true effect may have been
diluted. Yet, cross—sectional studles can demonsttate the existence of major health effects,
even Lf the results are diluted.

it should algo be understood that cross-sectional surveys are limited to the study of the
prevalence of a disease. Incidence studies always regquire designs involving time.. Cohort
studies look forwgrd from exposure to incident disease or death. Case-control studies look
backwards from fincident disease or death to the exposure. The problems of undertaking cohort
studies has been discussed above. ‘

Case—control studies have considerable advantages for occupatfonal health research in
developing countries. Scarce resources can be used effectively to investigate prior working
and exposure histories of available ¢ases and suitable controls. However, biasses can also
arise in these studies. A c¢lear definition of the population being studied is essentiazl. Then
the cases must be all cases in that populatien, or an unbiased sample of all cases. The cholce
of the contrel group (see section 1.1.6) for comparison requires equal care. Too often, a
cage=-contrel grudy has proven irrelevant because the controls differed too much from the cases
in factors which could have been associated with the disease being studied.

Even if one or both of the populations at risk i{s unknown, analyses of mortality data ate
still possible, using Proportionate Mortality analyses (see section 1.1.13). The basic
requirement is that all deaths, together with particulars of cause of death, are known equally
accurately for both the population being studied and the comparison population.

The Proportionate Mortality Ratio (PMR)} relates the proportion of deaths due to a specific
cause t¢ all deaths in the study group, to the gimilar proportion in the reference population.
The PMR has weaknesses, e.g. because, being a proportion, it does not reveal increased
mortality from one cause 1f the others are also incteased. A better alternative is to use only
one disease category, unrelated to the exposure under study, as the reference disease, and to
compare those ratios.

Thus, choice of study design is governed by the question to be asked and the available
resourges - people, equipment, finance, time. A small well-counducted study which answers a
relevant question is far more valuable than a large 1ll-directed study. The investigator needs
to engure that the study results can be Interpreted reasonably in relation to exposure and
response .
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4.4  SBurvey instruments

This section presents some information and comments about the tools that can be used in
occupational heslth research. Clearly, 1t cannot be comprehensive. Different exposures
require different measuring 1instruments and different diseases require different diagnostic
instruments. The tools must he targeted at the questions being asked 1in the epidemiological
atudy.

Neverthaless, there are certain basic and common tools. Most of these have been validated
as measuring instruments. But, 1t must be emphasized that all tools used must be calibrated
and standardized. Pre-tests should be carried out and quality control of the measurements must
be maintained. For example, there {5 no point in using the ILO 1980 Classification of the
Rudiographs of the Pneumoconioses (7) if the standard films are not used or 1f the study films
are of rather poor quality.

S.4.1 Personal

Questionnaires (self-administered or by interview) are very commonly used. An example is
the United Kingdom MRC Respiratory Questiommaire, which has been translated Into many
languages. If a new questionnaire is being designed, the investigator should atim te include
only those guestions necessury to identify the person, collect relevant personal information
{(date of birth, sex, ethnic group, smoking habits, etc.), determine pertiment health status,
and ask about exposute circumstances (past and present).

The dinvestigator must be aware that variety of language and subject 11lliteracy could
serlously compromlse the ugse of a questionnaire.

Clinical examination should be carried out, if relevant to the aims of the srudy. In
practice, a clinical examination may also be justified as an encourugement for subjects to
participate.

Measurement of the person. Examples f{nclude pulmonary functien tests, radlography,
hearing tests, biolopgleal monitoring.

For pulmonary function testing, the investigator should use a peak flow meter or a robust
spirometer, able to withstand the conditions under which the study is to be conducted. With a
guitable spirometer, FEV;, FVC and =all flow rates can be measured simultaneously. More
gophigticated tests are efither nor needed at the survey level or thelr validity is difficult o
guarantee under field conditions. The investigator will need to ensure that techniclians are
adequately trained, so as to increase validity and reduce operator error.

The ILO Pneumoconiosis Classification 18 an excellent tool for assessing response to dust
exposure. The Classification includes detalls of required film quality, technical standards,

and the methodology of reading chest radiographs to the required standard. Readers require
training (3).

Hearing loss detection requires good quality audiometry. As for vadlography, this usually
means that the person to be tested must attend the place where the equipment 1s kept. The
standards of rtrhe laboratory should be checked by the investigator, perhaps using repeat
audiograms. Audiometry should be performed well after exposure to nolse has ceased to guard
against effecr of tremporary threshold shifts.

Biologiecal monltoring of blood and urine provides much relevant information aboutr affects
of exposure to some hazardous substances, including cigarette smoke. Any blological monitoring
ghould only be relevant to the purposes of the atudy. The investigator should ensure that the
laboratory does provide repeatable results, using duplicate samples.
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4.4,2 Environmental assessment

Environmental information can be c¢ollecred at the time of an epildemiological atudy, using
a special survey. This information asbout current exposure levels would be appropriate if rthe
health problem 1is acute, such as dermatitis, lead intoxication or asthms related to some dust
SAPOBULE .

The techniques for measuring environmental pollutants are mainly well-defined. If in
doubt, the 1investigator should seek professional advice on the sampling methodology and
meagurement techniques.

Often, however, the concern is with z condirion that appears many years after ekposure,
such as ashestosis or lunmg cancer. Then, rhe investigator needs some idea of how much.exposure
there has been in the past. If working conditions have improved, present exposure levels may
provide litrle ugeful guidance. Years of exposure (or working in a particular environment) may
be a useful first proxy for total exposure. Otherwise, estimates will have to be made,of past
exposures, or at least gradings of past exposures from 'low' to 'high'. These estiﬁates can
then be uged to differentiate the exposure levels for individuals who have worked for the same
lengths of time. This differentiatlon is particularly important for case-coutrol studies,
which requite information on past exXposures to be able to determine risk associated with the
exposura. Note that it may be useful to look at the records of the enterprise to determine
when changes in raw materials, technology, production rates, etc., occurred, as an additiomnal
puide on enviroonmental exposure levels.

4.5 Reference physiological/blochemical values

At present, the only reference physiological/biochemical levels avzilahle are from
industrialized countries, such ags thoge provided by NIOSH. These may naot be suitable for
developing countries, where baseline (unexposed) physiological/biochemical levels differ from
these in industrialized countries.

This lacgk of baseline wvalues can be a problem, but need not always be: so for
epidemiclogical studies in developing countries. For example, reference valuwes for lung
function for Cgucasians are readily available. Indeed, some commercial spirometers include the
values within the built—in computer programs. However, these values are lnappropriaste for many
other ethnic groups, if only because of differences in body shape.

Rowever, the essence of epidemiology 18 comparisen. It is often more value to compare
lung function in the study group with that in a comparison group. The underlying assumption
must be satisfied: the only important difference between the study and comparison groups 1s in
the exposure to¢ the hazard under study. If lupg funetion 1s measured in both groups at the
game time, with the same instrument and by the game technician, then any difference ‘fn lung
function may reasonably be attributed to the effects of exposure. There is no need to use
reference valuez of doubtful relevance.

4.6 Data processing and snalysis

There iz & basic assumption that all epildemiological studies require computing facilities with
sophisticated programs. If this were true, there would have been no epidemiological study
before the advent of computers . Poxr certain studies, graph paper and calculator are the only
tools necessary for statistical analysis. Investigators should certainly be encouraged to
conduct such simple studies.

For much of the remainder of this section, it refers to sltuations where the data analysis
will be better carried out using & computer. In many cases, a microcomputer s adequate and
one should be available teo all epidemiclogical research teams. The following discussion
asgunes that computing factlities are available.
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4.6.1 Data processing

The steps following receipt of data about study ind{viduals and ubout the working
enviroument involve the entry of data to the computer system, the validation of these data and
the statistical analysis.

The entry and validation of dats is usually much more time-consuming than expected and
takes longer than the data analysis. Tts importance cannot be ogver—emphasized, because the
results of s study depend absolutely on the guality of the data available for the statistical
analysis.

Data entry requires control procedures to ensure that data created 1in a study are all
entered to the computing system. This will often need formal recording of recelpt, entry and
checking of each datusheet. During the data entry procedures, simple checks on the iltems of
data should be carried out, preferably by a computer program. These checks can be absolute,
for example sex must be male or female; can be type, for example dates must be valid; or can be
warning, for example male height should be between 1.4 and 1.9 metres.

The process of data entry must also link together informationm on the same person even 1f
recorded separately, for example persenal questionnatire, blood lead level and exposure
informartion.

The purpose of data validation is to ensure that all data entered are correct, as far as
can be tudged from examination of the data. There are no formal rules ro ensure that data are
correct but there are techniques that can help. Most of these invelve the “Eye Test™, that is
loking at distributfous of the data. The primary tocls are the histogram, the scattergram and
two-way tables., A higtogram will show when a asingle value is extreme, beyond the range of the
values for other people. Seattergrams are of great value. A Vital Capacity of 0.53 litres is
within the possible range, but a scattergram would show that such a wvalue for a young male
would be extreme, much too low. It iz likely in sueh a case that the value should have beean
5.3 litres. Scattergrams can also be used to detect {mpossible values, such as a 20 year—old
with 16 years duration of employment.

All questions raised by validation and consistency checks need to be answered before
gtatistical analysis starts.

5.6,2 Statistical analysis

The statistfcal tool to be used is governed by the study design and by the type of
varlable to be anelyzed. The type can be a measurement, such as the level of lead 1In the
tlood, or can be an attribute, such as the presence of disease.

Whatever analysis is uged, it will {ovelve comparing Information on groups. Usually this
Information consists of the average value of a measurement or the proportion of the group with
the attribute.

It ts lmpossible to include a comprehenaive manual of deta analysis in this report, buk
some guidance follows. There are several textbooks to which reference may be made, such as
Colton (1) and Kirkwood (53).

The sesking of advice from a statisticlan on deslgn and analysis should be considered.

In prevalence studies, messurements require t—tests for comparison of two groups (e.g.
exposed and unexposed). The equivalent analysis of variance techniques are used for comparing
more than twe groups (e.g. with high, medfum and low exposure). Linear regresslon may be used
to relate the measurements to information om exposure and to mske allowance for confounding
factors, such as smoking habits.




WHO/OCH/91.1
Page 21 ‘

The results from an analysis of & measurement should preferably be presented as the
gverage value of thar measurement, after appropriate adjustwents for confounding factors,
together with some statement of the accuracy of that average. Tn particular, the confidence
interval 1is an easily understood concept, and conveys more finformation than g statistical
significance test.

In pravalence studies, the response variable can be the presence or abgence of disease.
Thus for any group, the ilnformation reduces to the proportion of paople with disease. As for
measurements, there 1s & fawily of techniques for the analysis of proportioms. To compate two
or more groups, chi-squared techniques are appropriate. To take account of confounding
factors, the groups may be subdivided into strata, such as non, ex and current smokers and the
¢hi~square analysis applied to each. It 1z {important to summarise the avidence in terms of
rate ratios or rate differences, as these are the findings on which decislonsz about actions
must be taken. If stratrification 1s wuvsed, the combined evidence on rate ratios ~may be
determined by uszing the Mantel-Haenzel techniquea*

Alternatively, the prevalence ratlo of an attribute in a group can be related to exposure,
taking account of confounding factors. An appropriate technique 1s logistiec regression which
is conceptually similar to linear regression of measurements, but takes account of the fact
that a prevalence ratio must have a value between 0 and 1.

The characteristic features of 1incldence studies are: (1) outcome iz always related to
some measure of prior exposure, and (2) the time course of exposure and the time when regponsge
occurted are recorded. By ‘ignoring time, or by stratifying inte different time-exposure
periods, the techniques described above for prevalence studies may be used.

Io addition, analyses involving time can be undertaken using appropriate methods of
survival or cohort analysis.

4.6.3 Computing facilities

For most epidemiclogical studies, access to suitable computers can be extremely important
in facilitating the data processing. In most cases, @ combination of a relatively simple PC
with straightforward inexpensive statistlcal package programs is all that 13 needed.

Some suggestions for suwitable micro-computer equipment and programs is given in Annex 1.

CBAFTER 5.  SUPPORT FOR OCCUPATIONAL EPTDEMIOLOGY IN DEVELOFING COUNTRIES

5.1 Two important needsg

In addressing suppotrt for occupational epidemiclogy in developing countries, there appear
to be two important needs. First, many developing countries have at the natiomal level,
usually in governmental organizations or universities, well-trained occupational ' health
professionals and epidemiologists; however, at the district and local levels, there are few
such people, if any. There is therefore a need to develop such capabilities ar the district,
or intermed{ate level. Second, in many developing countries, there is inadequate integration
and coordination amoung different organizations dealing with occupational heslth and also
between these organizations and those involved in priwmary health care. There is therefore an
additionul need to integrate and coordinate these services.

5.2 Infrastructure development

A critical challenge is to develop expertise in epidemiology in occupational health at the
district, or tntermediate, level. The major ways of meeting this challenge include generating
local and district capabilities to collect, analyze, and disseminate dara (conduct bhasic
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gurveillance) in order to make decisfons and solve practical problems; and clearly defining
responsibiliries at the local and district level for surveillance, research, training, and
aenforcement . The needs and respongibilities at each level are described below.

5.2.1 Local level

At this basi¢ level, the main function for occupational epidemiology 1s to support
epldemiologleal activiries at higher levels, primarily by collecting descriptive data. These
deseriptive data should include information on types of work processes, characteristics of the
working population, occupational hazards and risks and workers' exposure to them, and adverse
effects on workers' health and safety. Local acriviries in occupatiomal health include:

ident{fication and solution of occupational health and safery problems In rhe workplace;
- disgnosis and trestment of work-related disease and injury;

— 1mplementation of preventive measures;

diggeminattion of information;

education of emplovees, employers and primary health care workers to {(ncrease awareness.

1

Personnel to carry out these activities need to have a minimum amount of technical training.
These personnel can include nurses, public health or occupational health inspectors, or workers
with speclal tralning.

5.2.2 District level

This is the main level for analyzing data obtained from several local aresas, for making
decisions 1in order to contrel hazurds, for implementing mon(toring programmes, and for
conducting action—-oriented research. In order to carry out these activities, there needs to be
a minimm of technical support available at the district level to conduct measurements in the
field, to develop and present training progremmes for people at the local level, and to perform
other activities. These individuals require a basic knowledge of eplidemiology und basic
aequipment to c¢onduct surveillance and perform epidemioclogical studies.

5.2.3 National level

At this level, occupational health policy is made and natlonal occupationsl epidemiology
studies are designed. At the national level, those respousible for occupational health should
guarantes that technical assistance and support are given to people at the district level.
Therefore, there needs to be at the national level people who have been well trained 1in
epldemiology in occupational health with adequate technical support and equipment, such as
computers and laboratory equipment. There mneeds to be adequate postgraduste training. Thage
peaple should offer postgraduate or other relevant courses to people regponsible for
occupational health at the district and local levels. At this level, people alsoc have the
raesponasibility for ensuring that there is adequate coordination among the several institutions
dealing with occupational health.

5.2.4 International level

Internat{onal asupport can play an important role {n the development of e&pldemiology 1in
occupational health 1n developing countries. Forms of support include financlal and other
administrative support, technical support (including provision of information, training and
education, technical assistance and consultation) and partnerships. 3Support can cover @
varlety of activities ranging from fellowships to learn research techniques to expenses for
attendtng courses or confaerences, and can result from bilateral or multilateral agreements.

Sources of support are;
~ United Nations Specialized Agencies:

« World Health Organization (WHO)
« International Labour Qfffce (ILO)
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=~ International Nongovermmental Organizations (NGOs):
+ International Commission on Qccupational Health {ICoH)
+ International Epidemiclogical Associarion (IEA)

+ International Association of Agricultural Medicine and Rural Health
( TAAMRH)

= Important Funding Organizations:
+ Rockefeller Foundation
+ Interpational Clinical Epidemiclogy Network (INCLEN)
- International Development Research Centre {IDRC)
+ Canadian International Development Agency (CIDA)Y
+ Swedish Internstional Development Agency (SIDA)
. Others: FINNIDA, DANIDA, NORAD, USAID, GTZ, JICA

Regional political or economic associations, e.g. European Communities (CEC) f
- Important National Occupational Health Institutes:

+ US Nattional Institute for Occupational Safety and Health (NIOQSH)

+ Finnish Institute of Ocecupational Health

— International Trade Qrganizations

= International Labour Unions.

6. RECOMMENDATIONS

The meeting of investigators considered what actions could be taken by the workers' health
programme in the World Health Organization to promote the good practice of occupational
epidemiclogy in developing countries.

6.1 Investigators' Forum

Many occupational epidemiology {nvestigators in developing countries are believed to work
in isolation. This occurs because there are few such people practising epidemiology, so there
will be few peers within easy contact distance. There are also very limited resources for
funding travel to meetings at which they could present their work and discuss their problens.

The meeting recommended that WHO should seek and provide some funds to arrange meetings to
which developing country investigators could be invited to meet and share experience with
colleagues from nmeighbouring countries in the same WHO Regions. Experienced {uvestigators from
developed countries could alsc be encouraged to join these meetings to share their knowledge.

6.2 Role of WHQ Collaborating Centres for Occupational Health

The WHO Collaobrating Centres for Qccupational Health should be involved to play at least
three msajor roles in support of developing countries on occupational epidemiology.

First, they should host the investigators' meetings recommended sbove. Thiz would invelve

encouragement of thelr staff to participate in rhese meetings - probably to the benefit of all
parties.

Second, they should actively encourage the practice of epidemiology by direct support:
the short-term secondment of staff to assist in the degign and conduct of studies; and the
provigion of an "at-distance” help line for lnvestigators in developing countries.
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Third, they should encourage their occupational health students from developing ¢ountries
to gppreciate that they could readily undertake basic epidemiological studies themselves in
their own ¢ountries. Through such encouragement, the practice of eptdemiology could develop
rapidly in developing countries.

6.3 Basic épidewiologz manual

While assessing the texts avallable for reference on epldemiology and statigtics, the
meeting concluded that there was no inexXpensive manual suitable for use in developing countries
covering the basle requirements for the design, conduct and analysis of occupational
epldemiologlie studies.

The meeting recommended that WHO ghould commisgsion such s matual a8 a matter of urgency.
It was also recommended that this manual should be distributed, free of charge, to those
wishing to practice basic og¢eupational epidemiology in developing countries,
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CCMPUTING EQUIPMENT AND SOFTWARE

A Bardware

There i & wide range of makes and poweres of microcomputer available. Most are "IBM-
compatible” and it 1is strongly recommended that any computer purchased should meet that
etandard. This is becsuse most of the suitable software has been written for such compatible
computers. The prices quoted below are approximately those for which equipment can be bought
in USA in 1990.

If there may be problems with the stability of electrical supply, then a battery-driven
model is recommended. These generally have battery-chargers built in and they can run on mualns
supply, when available. With the mains, they cen also operate with standasrd display screens
rather than the LCD (ligquid crystal display) or similar flat secreens fitted. Unfortunately,
battery driven computers tend to cost rather more than others for the same facilitles.

The 386 series and later machines are not only generally fuster than the Bé and 286
computers, but thelr architecture provides additional facilities which could be useful.

A hard disk is essential for storing programs snd data. The additional cost ¢f buying a
larger, say 100 Mb (megabyte = 1 million characters), rather than a 20 Mb hard disk is amall,
particularly whenm centrasted with the cost of am epidemiclogical study.

Effectively, the investigator should purchasge the wmost powerful machine, with the largest
hatd disk capacity, that funding permlts. Typically, in 1991, this would be an IBM-compattible
486 with 110 Mb of hard disk storage ($2800). Battery verstions with a 40 Mb hard disk are
avallable {54000). The investigator should also conglder the purchase of the maths co-
processor, Lf much statistieal work iz teo be undertaken {$700). The co-processor is anmn
udditional computer, f{n a single micro—chip, designed solely to speed up mathematical
calculations.

A printer will be essential. These can range from basic dot-metrix printers for 1/4 the
price of a computer to laser printers suitable for high gquality text printing ($2200). Lasger
printers are to be preferred because of the gquality of their output and becmuse of the low

noise levels. Inexpensive portable printers are also now available, with output nearly us good
as lasger printers {US700).

B. Software

The cost of software for cartying out the tasks can far exceed the cost of the computer.
The investigator must be aware that there ig a constderable increase in effort to outlaw
software privacy — that (s the coyping of programs from other computers. In some countries,
penalties cun be severe.

The following lists examples of software packages that the tnvestigators attending this
meeting use and have found useful:

Word processing: WordPerfect, M5 Word, Wordstar

Spreadsheets: Lotus, Quattro

Graphics: Harvard Graphlcs

Databases: dBage, DataPerfect

Statistical packages: EPL-INFO (data entry and editing)
Nanostat, Minitab (for most statistics)
$A5, SPS5 (for large datasets)
GLIM (for linear modelling analyses)
Epistat (for epldemioclolgical analyses).

== it




