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Methods for assessing the extent of exposure and
effects of air pollution
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Abstract
Background and objectives-In many
places in Europe, the ambient air pollu-
tion exceeds the levels considered to be
safe for health. The objective of the paper
is to review and summarise the methods
of assessment of its impact on health, and
to indicate the contributions of various
research disciplines, particularly envi-
ronmental epidemiology.
Methods-The framework for assessment
of impact is based on a four stage model:
assessment of release of pollutant; assess-
ment of exposure; assessment of the con-
sequence; and risk estimation.
Results-Epidemiology is crucial in pro-
viding the data for the assessment of con-
sequence. The criteria that determine the
use ofepidemiological studies for this task
include lack of bias, correct control of
confounding, and measured estimates of
exposure. At present, those criteria are
easier to satisfy for studies of short term
effects on health than for the delayed con-
sequences of exposure, or exposure accu-
mulated over a prolonged period.
Combinations of results from various
populations through meta-analysis of
existing studies or conducting multicen-
tre studies is often necessary to increase
the reliability of the consequence assess-
ment stage.
Conclusion-To assess the impact on
health systematically helps to focus on
actions to limit air pollutants with the
greatest impacts on human health and on
the most affected populations. This
method allows identification of the most
pertinent questions which have to be
answered by studies on relations between
pollution and health and on exposure of
populations to air pollutants.
Epidemiology has considerable potential
to contribute to this research.
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Health risks posed by air pollution are well
recognised. Based on experience from
episodes of high pollution, occupational
health, and controlled human or animal expo-
sure studies, individual countries have recom-

mended baseline controls on various pollu-
tants in the atmosphere. The World Health
Organisation (WHO) has recommended air
quality guidelines.' It was thought that
"... inhalation of an air pollutant in concentra-
tions and for exposure times below a guideline
value will not have adverse effects on
health ...". However, it has been admitted that
"Compliance with recommendations regard-
ing guideline values does not guarantee
absolute exclusion of effects at levels below
such values" because a section of the popula-
tion may be exceptionally sensitive, and
because of a "... combined exposure to various
chemicals, or the exposure to the same chemi-
cal by various routes". Recent research on
health effects of air pollution has indicated
that adverse health effects in normal urban
populations of several of the most common air
pollutants can be found at concentrations
close to, or below, the WHO guidelines.2
Based on this new data, the WHO has initi-
ated an update of the guidelines with the aim
of producing the revised assessment by the
end of 1996.3
Ambient concentrations of several air pollu-

tants, such as SO2, suspended particulate mat-
ter, NO2, and 03 regularly exceed the
recommended air quality guideline concentra-
tions in many places in Europe.4 This causes
concern about the impacts of the pollution on
the health of the population. The relevant
question is not "Does the impact exist?" but
"What is its magnitude, what proportion of
the population is affected, what is the severity
of the health effects in individual subjects, and
what is the public health significance of the
exposure consequences?". These questions are
asked by the general public and by the public
health services. Often, they are also asked by
representatives of various economic sectors
that cause the air pollution. Estimated impact
on health is compared with the costs to the
society related to the measures to be taken to
reduce air pollution. This comparison should
support management of the risk. When risk
elimination is not realistic, risk reduction to an
acceptable level can be proposed.
The objective of this paper is to summarise

the methods of assessment of health impact
which can be used to support decisions on risk
management. As explained later, the impact
assessment uses the existing data from
research and from routine monitoring; it is,
therefore, an interpretation of the scientific
data, and not research by itself. At the same
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time, the framework of the assessment identi-
fies topics which require more, or more
focused, study. Some elements of the method-
ology have been applied in the preparation of
the WHO-ECEH (European Centre for
Environment and Health) report "Concern for
Europe's tomorrow".4

Framework for assessment ofthe health
risk of air pollution
The methods of assessment of the health
impact can be presented with the framework
of risk assessment adapted from earlier
approaches by Covello and Merkhofer.o Four
main stages are: (a) assessment of release of
pollutants, (b) assessment of exposure, (c)
assessment of the consequences, and (d) risk
estimation. All the stages are preceded by
identification of the hazard.

In this paper, the discussion focuses on the
non-cancer end points and the term impact
assessment is used instead of risk assessment
to distinguish two situations. The impact
assessment considered here evaluates health
effects of existing exposure. Provided the
assumptions used in the assessment are valid,
this should reflect impacts which have
occurred in the population of concern. The
risk assessment refers to the potential health
impacts, assuming a hypothetical exposure
scenario. In the analysis of components of air
pollution with carcinogenic properties, risk
assessment has been used; this reflects the
assessment of the probability of the health out-
come with a (long) latency period.7
With the multitude of substances with haz-

ardous properties which pollute ambient and
indoor air, the first step of impact assessment
is to select the pollutants to be considered.
These can be individual chemicals-such as
SO2, Pb, or 0,,-or mixtures-such as sus-
pended particulate matter or environmental
tobacco smoke. Sometimes an individual sub-
stance is considered to be an indicator repre-
senting a more complex mixture.8 The
selection is often decided by the availability of
data-both on the health effects of the pollu-
tant and on its concentrations in the environ-
ment. Usually, the list of pollutants reduces to
a few routinely monitored hazards or to sub-
stances for which good validated models are
available. In investigations of specific pollution
situations-for example, in the neighbourhood
of a source of hazardous pollutants-the selec-
tion can be more specific because of the
source. Knowledge of the human activity or
natural process that is the source of risk may
be necessary to select the hazardous sub-
stances for assessment. For risk management,
the knowledge of those processes is essential.

ASSESSMENT OF RELEASE OF POLLUTANTS
One of the features of the well known, so
called, classic pollutants is their presence in
most locations where fossil fuels are used for
heating, cooking, energy production, or trans-
port. Their release is proportional to the inten-
sity of these activities, to the quality of fuel
used, the technology of combustion, and the
presence of the measures to control emis-

sion-such as filters in the end of pipes.
Besides the emission from local sources, trans-
portation of the pollutant in the atmosphere
also contributes to pollution.
The release of secondary air pollutants

depends on the presence of the precursor pol-
lutants and the conditions (processes) promot-
ing the transformations. Ozone is a secondary
pollutant formed in the atmosphere from NO2
through a photochemical reaction involving
short wavelength light. Ozone is a highly reac-
tive gas; its reactions with NO reduces its con-
centrations near the sources of NO. The
presence of volatile organic compounds influ-
ences the production/scavenging ratio and
increases the steady state concentration of 03.
The presence of high concentration peaks,
with normal concentrations of primary pollu-
tant, is usually dependent on the weather con-
ditions-such as high amounts of sunshine,
and low wind velocity. This identifies geo-
graphical areas where high peak concentra-
tions of 03 can be expected.

ASSESSMENT OF THE CONSEQUENCES
At this stage, scientific information on the
quantitative relation between the exposure
level and extent of health impairment is sum-
marised and its reliability is assessed. The rela-
tion can be expressed as a relative risk of a
qualitative health outcome or a magnitude of
change in a continuous health variable at a
certain exposure level. Establishment of this
relation is in the domain of toxicology and epi-
demiology.

Animal experiments have been the most
common method to study the biological
responses to chemicals. However, extrapola-
tion of their results involves numerous uncer-
tainties and assumptions.9 For the most
common air pollutants, the evidence from
human studies, both from the experiments
with controlled exposure and from population
studies, is crucial to assess their health conse-
quences. Occupational studies or assessment
of the health impact of episodes of high air
pollution relate to unusual situations.
Controlled human exposure studies are lim-
ited to observation of immediate health conse-
quences of the exposures, and for ethical
reasons cannot include people who are poten-
tially the most susceptible to air pollution.
Often, the few subjects included in the study
limits the study power and precludes measure-
ment of effects which vary between, and
within, the subjects. Nevertheless, controlled
studies of exposure to 03 in concentrations
similar to those in ambient air have signifi-
cantly contributed to the assessment of the
relation of pulmonary function to the expo-
sure. Io

The study of the relation between health
and low level air pollution is in the domain of
epidemiological studies, investigating large
populations to establish (sometimes weak)
associations." However, the integrity of the
results of the various methods used is impor-
tant in indicating of the validity of the estima-
tion of the relation between exposures and
their consequences.
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For studies designed to establish causality
and measure the health effect of the factor it is
advisable to find and measure a pollutant (or
its metabolite) close to the target organ.'2
However, this requires invasive methods and is
rarely possible in a human population study.
Therefore, most studies designed to estimate
of the association between the pollutant and
health have used environmental indicators of
contact of the study subjects with the pollutant
assuming that there is a fairly good correlation
between those indicators and the causative
factor."3 Ambient concentrations of the pollu-
tants have often been used as such indicators
due to the availability of routinely collected air
monitoring data. A potential drawback of this
type of data results from the variability of con-
centrations of pollutants in time and space.
Validity of exposure estimates based on ambi-
ent air monitoring should, therefore, be thor-
oughly evaluated in each epidemiological
study.'4 15 Several pollutants, however, have
been assessed for effects, and even measured
without full understanding of the biological
mechanisms leading to the health damage.
This is the case for the important air pollutant,
particulate matter.'6

Exposure indicators must be validated so
that the effects of the pollutant can be properly
measured. Errors in the measurement of expo-
sure, or misclassification of exposure status,
may distort the real association and lead to
false conclusions. When the errors in the mea-
surement of exposure are similar for study
subjects with various health outcomes (non-
differential misclassification), the error usually
leads to underestimation of the true associa-
tion between the pollution and outcome.'2
Greater variability in measured than in true
exposure leads to a smaller range in the mea-
sured exposure, and consequently to a smaller
relative measure of effect-such as relative risk
or odds ratio. The statistical power of such
studies is also reduced, and it may be neces-
sary to increase the sample size to achieve suf-
ficient power.'7 However, in some situations
non-differential misclassification of exposure
may result in an increase in the apparent risk
estimate. One example of this occurs when the
error in exposure estimate depends on the true
exposure-for example, is greater with low
pollution than with high pollution.'8 When the
bias in exposure measurement is different in
groups with different health-for example,
when the exposure is overestimated more
often in sick than in healthy subjects-the
results of the study may both underestimate or
overestimate the true relation. Such errors,
therefore, make the study unusable for assess-
ment of health risk.

Errors in measurement of confounding vari-
ables may also bias results of the study, and
the adjustment with a poor measure of the
confounder may be equivalent to no control
for confounding. The bias may cause the asso-
ciation to seem stronger or weaker than in
reality. 12

In summary, several criteria determine the
use of an epidemiological study for quantita-
tive risk assessment, and for assessment of its

consequences to health in particular.'9
Assuming that there is a positive association
between the exposure and health variables, the
study must be unbiased, confounding must be
eliminated, and quantitative, and valid, expo-
sure estimates must be available. Although,
until recently, epidemiological studies have
been criticised for not being able to cope with
these criteria sufficiently well, there are a
growing number of studies which can be, and
are, used for impact assessment.
Most of those studies deal with health con-

sequences of short term variability of air pollu-
tion levels.2 Temporal studies with aggregated
data on mortality or hospital admissions assess
health and exposure variables at the popula-
tion level." The "all cause" mortality is con-
sidered in many studies as it is often available as
the only indicator. The specificity of this indi-
cator of health outcome is far from satisfac-
tory. When the cause specific rates are
considered, the disease which may be causally
related to the increased air pollution may be
mentioned as a contributing cause of death
and so would not be available for analysis.2
Less severe health outcomes may be more
appropriate for the studies of the effects of air
pollution; reports from hospitals on admis-
sions for respiratory diseases have been used
for this purpose. The morbidity indicators
based on health services may be related to the
activity pattern of the services to a greater
extent than to health of the population and
this must be carefully considered in the analy-
sis.22 The indicator of air pollution usually is
an average concentration of the pollutant cal-
culated from the data routinely collected in the
area of residence of the studied population.2'
This method certainly lacks precision and, in
most cases, the analyses that use it will under-
estimate the effect of specific concentrations of
a pollutant on health.

Panel studies consider information collected
over a particular time (weeks or months) from
a selected group of people. In comparison with
the temporal studies of aggregated data, panel
studies are more labour intensive and, there-
fore, less common. Specially collected infor-
mation gives a more specific and more
sensitive description of the health variables
potentially related to air pollution, and pro-
vides potentially a better exposure indica-
tor. 24 -26

In the temporal studies with aggregated
data and in the panel studies, a health variable
is correlated, after adjustment for confounding
by a variety of time related factors, with the air
pollution indicator relevant to the time unit.
Recent developments of statistical techniques
which are able to account for peculiarities of
the data (autocorrelation, periodic changes)
have contributed to measurement of these cor-
relations. Considering types of errors in assess-
ment of health and exposure variables, as well
as the possible overadjustment for the time
changing covariates, it can be argued that such
studies provide a conservative estimate of the
health consequences of the pollution.

Less common are the studies on health con-
sequences of measured exposures that are pro-
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longed, and have a latency period. These stud-
ies have numerous technical difficulties such
as the study duration (in cohort designs),
problems with measurement of exposure over
a prolonged period (or validity of retrospective
exposure assessment), or appropriate control
of confounding in studies comparing popula-
tions living in different environmental condi-
tions. Nevertheless, such studies have been
completed and have provided important indi-
cations for the long term health impacts of air
pollution.27 28 Information on health conse-
quences is usually better defined in the longi-
tudinal studies than in temporal studies with
aggregated data. Often, individual data on
health and on potential confounders is avail-
able in such studies allowing for a better defin-
ition of the health end point, affected
subgroups of the population, and possible
individual characteristics correlated with the
response to air pollution-for example, atopy.
Most of the common air pollutants are asso-

ciated with health outcomes of multifactorial
aetiology. Epidemiological studies aim to com-
pare the frequency of those outcomes (or dis-
tribution of a continuous health variable)
between groups exposed to different amounts
of the studied pollutant. The desired outcome
of the studies is a curve indicating the risk at
each level of exposure (exposure-effect curve),
and not only the estimated increase in risk
between two exposure groups.
An important question pertinent to the

studies of health effects of air pollutants at low
concentrations is the shape of the exposure-
effect curve, and in particular, the existence of
a concentration below which no adverse
effects are found. It is a common task of toxi-
cological analysis to find the "no observed
adverse effect level (NOAEL)", used in assess-
ment of health criteria for environmental fac-
tors.9 The assumption of the existence of such a
safe level is a basis of threshold limit values
(TLVs) established for occupational settings.
For epidemiological studies of the general
population, it is difficult to find the threshold
level. It is mostly due to the uncertainty of the
low (or no) exposure status in a general popu-
lation study: even if the threshold exists, the
(usually non-specific) health outcome can be
found in the low exposure group. It may be
impossible to find if the effect is related to the
low level of pollution, to factors other than
pollution, or to misclassification of the expo-
sure. In studies of the most common air pollu-
tants, it may not be possible to establish a
non-exposed group as the whole population is,
or was in the past, exposed to some concentra-
tion of the pollutants above zero. A further
complication in finding the threshold is the
different individual sensitivities. The threshold
may exist but may be different in each person.
The overall picture for the population may
depend on the proportion of sensitive subjects
in this population. Nevertheless, if an appro-
priate exposure range is measured with suffi-
cient precision, epidemiological studies can
attempt to assess the existence of the threshold.29

Results from individual studies may be suffi-
cient if risk assessment relates to the popula-

tion considered in the given study. Calculation
of attributable proportion, together with the
estimate of its confidence interval, may be
included into the interpretation of study
results. However, in most cases, the impact
assessment is conducted in populations with-
out the relevant data from epidemiological
studies. The estimates of the strength of associ-
ations must be extrapolated from studies con-
ducted elsewhere with the underlying
assumption that the shape, and the magni-
tude, of the association remains unchanged in
various populations. The validity of such an
assumption should be supported by observa-
tions actually conducted in various popula-
tions and reviewed by individual experts or
groups of experts.30 33

Formal review, and estimation of summary
statistics reflecting the relation of selected and
well specified health consequences of exposure
based on several studies, are done in a meta-
analysis.3435 A paper published recently sum-
marises the main criteria to apply to this
technique.36 Between the other relevant fea-
tures, the ability of the meta-analysis to iden-
tify heterogeneity of effects among many
studies should be emphasised. However, the
divergence of methods, health end points, and
exposure indicators used in various studies
severely restrict present possibilities for meta-
analysis in the epidemiology of air pollution.
An important development of this is the
organisation and implementation of multicen-
tre studies, which by design allow comparison
of associations between well defined and uni-
formly measured air pollution and health vari-
ables.2337 Combined estimates of effect of air
pollution based on such studies provide the
best input to the assessment of the conse-
quences to health.

EXPOSURE ASSESSMENT
The main elements considered when exposure
information is used in impact assessment are:
* Representativeness of the available envi-

ronmental data for the (exposure of) popu-
lation at risk

* Averaging time appropriate for the link
with health

* Correspondence of the exposure indicator
with the indicator of the exposure-response
(consequence) function used in the assess-
ment.
An additional criterion, not necessary for

the impact assessment but potentially useful
for the recommendations related to the risk
management after the assessment, is the ability
to link the exposure with the source of pollu-
tion.

These points differ considerably from the
aspects of exposure assessment recommended
for epidemiological research studies mainly
due to the feasibility of collection of the opti-
mal data.
To assess whether the exposure information

is representative of the population at risk
requires that the monitoring stations of the air
pollutant are located in residential areas and in
other sites where substantial proportions of the
population exposure to outdoor air pollution
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Methods for assessing the extent of exposure and effects of air pollution

may occur. Stations located next to important
sources of pollution or stations located far
away from built up areas (impact stations or
background stations, according to the
European Commission terminology38) should
not be (directly) used for health impact assess-
ment. Based on the monitoring results, infor-
mation on concentrations specific to time and
space should be derived.
The simplest method to estimate the popu-

lation exposure is based on the average value
calculated from data measured at the stations
operating in the region where the population
lives-for example, the town. This one value
(in one time unit) is then assigned to the entire
population of concern. Such a method may be
acceptable and has been used in several epi-
demiological studies of relations between the
source of exposure and the consequences.2' 23
Also, the town specific mean concentration
may well reflect the mean concentration expe-
rienced by the residents moving within the
town during the time unit.39 This approach has
also been used to estimate exposure of urban
populations in Europe for the WHO report
Concern for Europe's tomorrow.4
More complex methods that use mapping

of the pollutant concentrations often support
the monitoring data with statistical or disper-
sion modelling. Modelling and mapping tech-
niques are well developed to describe mean
concentrations of pollutants in large rural
areas.40 Their application in densely populated
urban areas is difficult due to the required
scale and precision, but several studies have
attempted this approach.4' The area specific
estimates of concentrations are then super-
imposed-for example, with geographical
information systems techniques-on the spa-
tial distribution of the population to produce
population distribution of exposure in a given
time unit. Although that type of modelling
may improve spatial definition of the pollution
and can account for spatial differences in den-
sity of the resident population, it does not usu-
ally account for movement of the population
within the area. However, if improved data,
better than presently available, on patterns of
activity were to be included, such modelling
may significantly improve exposure assess-
ment in the population where impact assess-
ment is conducted. Such data will be
necessary when sufficient numbers of studies
that use personal exposure data are available
for assessment of health response, and are
included in the consequence assessment part
of the risk assessment.

IMPACT ESTIMATION
This stage combines information from the pre-
ceding stages with the aim of measuring the
impact, to indicate its uncertainty or certainty,
and to indicate the elements influencing the
precision of the estimates. Further, estimation
of impact identifies factors which may influ-
ence the risk-such as special exposure condi-
tions or susceptible groups.

Quantitative estimate of the impact can be
based on the calculation of the attributable
proportion, indicating the fraction of the

health outcome which can be attributed to the
exposure in a given population (provided that
there is a causal association between the expo-
sure and the health outcome). With the distrib-
ution of exposure of the population found in
the exposure assessment stage, and the rela-
tion between exposure and consequence iden-
tified, the attributable proportion can be
calculated with the formula:

AP = £{ [RR(c)- 1] * p(c)}
[ RR(c) *p(c)]

where: RR(c) = relative risk for the health
outcome in category c of exposure, and

p(c) = proportion of target population in
category c of exposure. Knowing (or, often,
assuming) a certain underlying frequency of
the outcome in the population, I, the rate (or
number of cases per unit population) attrib-
uted to the exposure in the population can be
calculated as:

IE = I * AP

For a population of a given size, this can be
converted to the estimated number of cases
attributed to the exposure.
When the response to the harmful exposure

is expressed as a change in a continuous vari-
able of health status-for example, lung func-
tion, body weight, intelligence quotient-the
estimate of impact corresponds to the esti-
mated mean change of the variable in the
exposed population. Using the information on
the variability of the response (from the assess-
ment of the consequences), the range of the
impact should be estimated as well for exam-
ple, as the 90th or 95th percentile of the
response-to show the impact in the particu-
larly sensitive people.

Each of the values used to derive this num-
ber is associated with an estimation error or
other sources of uncertainty (related to the use
of assumptions and expert judgement). Those
uncertainties have to be considered at each
stage of the estimation to produce lower and
upper boundaries of the estimate as well as the
best expected value. More elaborate
approaches include modelling of the distribu-
tion of impact probability-for example, with
Monte Carlo techniques. Input data for such
procedures include information on the range
of probabilities of the estimates of exposure
and their consequences.6 The same proce-
dures can also be used in sensitivity analysis to
assess the most important elements in estima-
tion of the precision of the impact-such as
the relation between exposures and their con-
sequences or the distribution of the exposure
in the studied population.
An approach similar to that used in sensitiv-

ity analysis can be used to estimate changes in
the impacts due to various scenarios of modifi-
cation of exposure. This can increase the use-
fulness of assessment for risk management.

Discussion
Extrapolation and practical application of
research involves simplification, generalisa-
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tion, and application of assumptions which
may be difficult to test. This is often criticised
by researchers as the tight quality standards
are mixed with less stringent methods of infer-
ence. However, these applications are the
main justification of the studies. As a matter of
principle, the research on environmental
health is oriented towards finding the factors
affecting the health of populations and pre-
venting adverse impacts on health. Obviously,
not all populations can be studied. Therefore, it
is necessary to generalise the results obtained
in one population to other groups. The preci-
sion of this generalization may be relatively
low, but even this may be sufficient to identify
local priorities and to find preventive actions.
The approximate result based on impact
assessment from the best available knowledge
is always more systematic and clearer than a
subjective judgement based on emotions or
arbitrary assumptions.42
The procedure of risk assessment may indi-

cate important gaps in knowledge and imposes
quality criteria for further, focused research.
Reduction of the scientific uncertainties per-
taining to the risk assessment should be a
common goal of the scientists and the decision
makers. Improved data from epidemiological
studies and from the studies describing expo-
sure patterns in the populations are needed to
refine risk assessment. Without the progress in
research, the assessment of health benefits
from the reduction or prevention of exposures
to air pollution will remain uncertain.43
Environmental epidemiology, as a discipline
studying the associations of interest in the gen-
eral population, can contribute most relevant
data provided the studies are conducted to the
desired standards.44

Particular caution in the interpretation of
the impact assessment should be exercised
when the analysis is based on "indicator pollu-
tants", or on other exposure indicators which
only indirectly correspond to the pollutant
causing the health effect. The correlation of
this indicator with the true level of the expo-
sure in one population may not be repeated in
another population. This problem shows a
need for more relevant exposure monitoring in
the assessment of health risks.
An important limitation of the present

methodology is its reliance on the "one pollu-
tant-one outcome" approach. To some
extent, this approach is dictated by the scarcity
of studies on health effects of a combination of
pollutants characteristic of ambient exposures,
and particularly on their interactions.
Measurement of the components of mixtures
responsible for the health effect is important to
propose actions which may efficiently reduce
the impact on health." However, it is possible
that the same pollutant may have different
impacts in the presence, or absence, of
increased concentrations of other pollutants.46
Further, it is possible that a susceptible sector
of the population responds to various types of
air pollution in a similar way. In such cases
reduction of one of the pollutants may result
in a smaller than expected decrease in health
problems as the effect of the other pollutants

will remain. Therefore, in situations in which
effects of individual pollutants are difficult to
separate, a reduction of the pollution mixture,
and of all its indicator components, should be
advised. For a more precise description of the
relation between air pollution and exposure,
and for more specific preventive actions, better
epidemiological studies and understanding of
mechanisms of action of the relevant pollu-
tants are necessary.

In conclusion, application of a systematic
impact assessment helps to focus on preven-
tive actions for air pollutants with the greatest
impacts on human health and on the most
affected populations. Use of this methodology
enables identification of the most pertinent
questions which have to be answered by studies
on relations between pollution and health and
on population exposure to air pollutants.
Epidemiology has a great potential to con-
tribute to this research.

Several of the issues presented in this paper have been dis-
cussed at the meetings of the Working Group "Risk
Assessment" of the European Concerted Action "Air pollution
Epidemiology". Helpful comments on an earlier version of this
paper were provided by R van Leeuwen and A Kuchuk. The
views presented are those of the author and not necessarily the
views of the WHO.
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Occupational and Environmental Medicine and the
electronic age

OEM has an Email address which is
100632.3615(5compuserve.com. We wel-
come contact by Email, including letters to
the editor. Some of our reviewers already
send us their reports by Email, helping to
speed up the peer review process.
We are moving towards electronic pub-

lishing and for some months now we have
been asking authors to send us their revised
papers on disk as well as a hard copy. I am
delighted to report that nearly all our
authors are managing to comply with this

request. Oddly enough, the few authors
who have not sent us a disk version of their
revised papers have been almost exclusively
from the United Kingdom. I would be
interested in suggestions for why this might
be. Perhaps United Kingdom based
authors read our correspondence and
instructions less assiduously? Watch for
revised Instructions to Authors.

The Editor
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