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JEYARATNAM J . 1984 and occupational health in developing countrie s. Scand J Work En viron Health
II (1985) 229-234. The developing countries constitut e a large and important sector of the world. Th eir
needs and aspirations require serious consideration by the international scientific communit y. When considering the countries of the developing world, it must be appreciated that they do not constitute a homogeneous entity but are a disparate group with different cultural backgrounds and at varying stages of
economic and industrial development. But in spite of such diversity, it is possible to establish at least
two issues of common interest to these nations. The first is in relation to the setting of environmental
standard s in the workplace. In the setting of such standards cultural, political, social, economic, and administrative factors must be taken into consideration. In some situations, for economic reasons, the standard s may have to be less stringent than the prevailing standards in the industrialized world. On the oth er
hand , because of administrat ive and health reasons, they may have to be more stringent. Finally, the issue
of scientific research relevant to developing countr ies is considered in the paper.
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A knowledge of the past prepares us for the crisis of
the present and the challenge of the future.
John F Kennedy

I would like to begin my presentation with a brief account of the problems and aspirations of a certain
new nation.
At the time of the Nation' s strong declaration of
separation, absolving it from the allegiance to the
crown, agriculture was the base of the new nation ' s
economy. Industry with the diverse technologies
needed to make it flourish had yet to occur. The
nearly three million colonials looked forward to
economic independence. But with the establishment
and early successful growth of the systems of production , there was little awareness of the human injury to accrue from the expansive industrialization
about to begin [adapted from Felton (3)].

The country referred to in this account is probably
the most technologically advan ced nation in the
world today - the United States of America. I was
struck by the similarities between the United States in
its early developmental stages and the situation as it
exists tod ay among many nation s of the developing
world. We look to history to provide us with not only
hope , and but also direction.
The recognition and the concern of the XXI International Congress on Occupational Health for the
health of the working population of the developing
world is indeed justified. It is estimated that the de1
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veloping world accounts for approximately 73 070 of
the world 's population, over 70 0J0 of the earth's land
mass, and for about 70 0J0 of the world's workforce.
Thus the so-called "Third World " is in fact "three
quarters of the world," and, furthermore , it is a
growth situation. The International Labour Organisation (ILO) estimates that by the end of 1987 some
six workers out of ten will live in Asia, one in Western Europe, one in Africa, one in the Soviet Union,
and one in the Americas (11). In discussing occupational health in the developing world, we are discussing a problem of some considerable importance. It
cannot be ignored .
The term "developing world," which I have been
using, is but one of the many synonyms in current
use, eg, " nations of the south ," "industrializing
nations," and "underdeveloped world " are some of
the others. To define the developing world , a recent
report of the International Bank for Reconstruction
and Development (10) categorizes the world by large
group ings as follows:
The developing countries: that is, (i) low income
countries, with a 1981 gross national product of less
than USD 410.00 per person, (ii) the middle income
countries with a 1981 gross national product per person of more than USD 410.00. This group of nat ions
is further divided into oil exporting nations and oil
importing nations, (iii) high-income oil exporters ,
and (iv) least developed countries .
The industrial market economies: these are members
of the Organisation for Economic Cooperation and
Development (OECD), except for Greece, Portugal,
and Turkey, which are included among the middleincome developing nations.

229

The East European nonmarket economies.
Such a grouping of nations is crude and provides
a rather simple basis for the identification of common problems. It cannot be overemphasized that an
important characteristic of the developing world is
that it consists of nations of great diversity. They are
culturally disparate, geographically remote from
each other, and, besides, are at various stages of
economic and industrial development and often
governed by different political ideologies and systems.
It is important that we recognize these differences,
for all too often we are prone to discuss them as a
homogeneous group of nations. Such discussions
must suffer from a lack of detail and often may appear inaccurate in the context of each nation within
the group. The disparate nature of this group of
nations is only too evident when one takes a casual
look at the predominant occupational pursuits in
these nations.
In the face of such disparity, if one were asked to
identify a single factor common to these nations,
without doubt it would be their urgent need for
economic advancement. As would be expected, most
of these efforts at economic development would be
manifest in the process of industrialization, as well as
the modernization of agricultural practices. As such,
our discipline of occupational health must be perceptive of the situation in these nations and function
within the framework of the economic and social
reality as it exists.
In this paper I would like to address two issues:
first, that of environmental standards and, second,
the problem of research in relation to occupational
health.
Environmental standards for developing
countries

The environmental standards or permissible levels of
harmful agents in the work environment have been
the subject of several authoritative papers and have
been adequately defined in ILO and World Health
Organization (WHO) documents (7, 12, 15). In the
present discussion I would like to consider the relevance of such environmental standards to the nations of the developing world and the problem of
whether we should try to achieve international consensus on environmental standards, eg, are the standards of Sweden appropriate for Sri Lanka? It is pertinent that such questions be asked, as the standards
set in the nations of the developing world are to a
greater or lesser extent based on the standards of the
industrialized nations, particularly those of the
United States or the Soviet Union.
In view of this fact it is appropriate to determine,
in the first place, if uniformity of standards exists
within the industrialized nations. A comparison of
the standards set by the United States and the Soviet
230

Union for a set of 70 compounds shows that only 20
have similar values, whereas 30 differ by a factor of
2, and 20 compounds differ by a factor of around 50,
the values of the Soviet Union being more stringent
(19) - A situation which continues to exist inspite of
efforts by international agencies (12, 15), individual
scientists (20, 21, 26), international conferences (13),
as well as the exchange mission between American
and Soviet scientists (18) to achieve some uniformity
in standards..Though admittedly, in the last few
years WHO, through its expert committee meetings
on health-based limits for various toxic substances,
has begun to narrow the gap, differences still
exist. I raise this issue to spotlight the fact that variations in standards exist even within the nations of the
industrialized world. By the same token the differences
in standards between the nations of the developing
world and the industrialized world should be even
greater, but all too often we seem to strive for uniform international standards. At this stage it is relevant for me to consider briefly some of the factors
which determine the setting of standards. Basically
the concept of environmental standards includes the
assumption that a threshold level for a hazard is
based on the existence of a "zero effect" level for
each substance or factor (6, 8, 9), though, as might
be expected, there is much debate on this subject,
particularly with regard to the known carcinogens.
Besides these scientific issues there exists certain differences as to what constitutes health. Furthermore
both Dinman (2) and WHO (24) have quite appropriately identified the importance of historical,
economic, social, cultural, and political considerations which influence the setting of environmental
standards and have thereby acknowledged the position that scientific data are not the sole determinant
of environmental standards.
For instance Dinman (2) believes that one of the
main reasons for the divergence in environmental
standards between the United States and the Soviet
Union is a difference in the philosophical basis for
science. He believes that western science, being influenced by Descartes, perceives a dualism between
the body and mind which allows it to dissociate science from political dogma, whereas he believes that
science in the Soviet Union, being influenced by Pavlov, emphasizes the unity of body and mind which allows the Soviet scientist to see no duality between
science and political dogma. I raise this issue to
demonstrate the importance of some of the more
abstruse factors which influence the decision making
in seemingly simple matters of science.
But unfortunately the factors outside science and
health are not given adequate recognition by the
scientists of the developing world, particularly when
decision makers are being advised about the setting
of environmental standards. We must recognize the
desperate need and the efforts being made by these
nations for economic growth. For instance, as an in-

dicator of the extent of the socioeconomic problems
of these nations, it is estimated that by 1987 one out
every four persons in the world will be living in poverty . Unemployment is a major problem; it is estimated (II) that some 600 million extra jobs will have
to be created between 1980-1987 in order to give
each member of the workforce in these nations an income adequate to meet his own basic needs and that
of his family. The very social fabric of these nations
is threatened - material growth is imperative. To
achieve this growth, these nations, like America
during the early stages of development, have chosen
to undertake industrialization as the path to economic emancipation. As such, one would agree that the
environmental standards proposed by scientists must
reflect the aspirations of these nations. These standards must not in any way stifle industrial progress
to the extent that they cause more harm than the
good that they were intended to do . Gilson (5), recognizing this problem, states' 'One may reach agreement on the biological aspects of the dose-response
relationship of a toxic substance, but the final
threshold limit values are not based solely on biological evidence but also on social , economic and
other factors in a particular country [p 242]." These
are sentiments supported and substantiated by Lawther
(17), who makes a plea for what he considers to be
a vital need for " a rigorous assessment of the criteria,
the guidelines, the standards, now being imposed on
many countries tha t are becoming industrialised, to
an extent which is producing economic distress out of
all proportion to the good they purport to do." He
goes on to state
I have seen standards adopted by which a factory
could not be built if air pollution wereto exceed an
annual average of 0.01 ppm of sulphur dioxide- a
meaningless figure clinically, but it has closed factories . .. . I have seen the diesel vehicle, one of the
most economic forms of transport, banned from at
least one country because its exhaust contains 3-4
benzpyrene. Diesel smoke can contain polycyclic
hydrocarbons but there is no evidence that they are
harmfulin theseconcentrations . . .. In one country
I have seen the application of erroneous blood
carbon monoxide measurements which led to policemenhaving gasmasks and oxygen cylinders, because
nobody looked critically enough at the analytical
methods used.
These examples provided by Lawther demonstrate
evidence of unnecessary action resulting from a lack
of perception of socioeconomic needs in the setting
of environmental standards. Further they depict the
overenthusiastic and sometimes erroneous use of
scientific data resulting in somewhat irrelevant and
costly decisions. Pitfalls are frequently encountered,
which need to be recognized as such, if they are to be
avoided. Therefore I believe scientists in the develop ing countries must temper scientific decisions with an
acute sense of social responsibility. Such action is
particularly relevant with today's ease of internation-

al travel and excellent global communications network. Scientists, even in the remotest corner of the
globe, have relatively ready access to the most recent
and sophisticated scientific developments occurring
in any part of the world, a process which creates a
wide gap between scientific knowledge and factors
such as industrial development, economic independence, and administrative ability. This is a gap which
scientists must be conscious of, as in many instances
it may not be appropriate to impose modern science
in a socioeconomic setting which is not ready to receive it.
Science has to be modified to suit the setting. In
this context it must be appreciated that the situation
faced by the nations of the developing world today is
quite different from that which was faced by the nations of the industrialized world during their early developmental period. In these nations, scientific
technology developed concurrently with industry,
governmental process, administrative skills, and
economic growth. The problem of imported scientific knowledge inappropriate to local conditions and
stringent environmental controls which could stifle
industrial development did not exist, as is often possible today in the nations of the developing world.
Equally, the opposite is also true. The technology of
the industrialized nations may at times be too sophisticated to be transported to a setting which does not
have the administrative and technological machinery
to use it without endangering itself. We must be sensitive to these issues and ensure that the scientific and
technological activities undertaken are in harmony
within the socioeconomic status of each nation.
The question is "How can the developing nations
determine environmental standards appropriate to
their needs?" It is basically a matter of translating
scientific knowledge to fit the sociocultural and economic status of each nation. For example is it possible that scientifically determined environmental
standards could in some way be adjusted by an appropriate factor based on an indicator such as the
Physical Quality of Life Index (PQLI), an index
which reflects the socioeconomic status of each
nation? A mere suggestion, but the whole issue of relevant environmental standards suffers from the fact
that it has not as yet been given the attention it deserves. I believe it is an issue which could benefit immensely from the collaborative efforts of scientists
from both the developing and industrialized world,
together with the international agencies, particularly
WHO. For too long we have avoided the question because we have no ready an swers, and probably it is
time for us to address our thoughts to this problem.
Research in relation to occupational
health in the developing countries

The second topic of my paper relates to research. It
is estimated (25) that 95 % of all health research
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takes place in the industrialized countries of the
world. The developing world accounts for only 5 0/0
of health research. Studies (22) have shown that Asia
produced 2.9 0J0 of the total mainstream scientific
literature in the world, the Middle East and North
Africa 1.4 0J0, Latin America 1.0 070, and Africa 0.4 0J0
(a total of 5.7 070). It is a small component of the
total, but, even more importantly, it is a situation
which is unlikely to change in the near future. The
question that should be asked is whether the fractional amount of research that is being undertaken is
of maximal benefit to these nations.
Lambo (16) celebrating the 25th anniversary of
WHO's Advisory Committee on Medical Research
(ACMR) states that "Medical research without social
relevance is of little or no benefit to mankind, nor
can medical science be detached from human affairs
in general and especially from social and economic
influences [p 2]." This is a position which is of some
relevance to the developing world, particularly when
one considers the extremely modest sums of money
available for research. But I believe this concept is
not given adequate recognition, and I shall attempt
to substantiate my position by using the example of
research on pesticides. I take the position that, with
regard to pesticides, the extent of each hazard as it
prevails in the developing world and the consequent
impact on national health priorities are vastly different from that of the industrialized world. Let me
expand on this issue.
In the industrialized countries accurate statistics of
events of poisoning due to pesticides are readily
available. In the United Kingdom in 1979 there were
no fatalities attributable to pesticides among farming
and forestry workers. In the United States 34 deaths
of acute pesticide poisoning were recorded among
pesticide workers in 1977 (I). These figures are indicative of the fact that acute pesticide poisoning is a
rare event; hence such poisoning is not considered to
be a problem in the nations of the industrialized
world. The question that arises is whether the same
is true for the nations of the developing world. In attempting to answer this question the first stumbling
block encountered is the relative paucity of data on
the subject. It is this lack of data which stimulated
WHO in 1972to develop a mathematical model to estimate the extent of acute pesticide poisoning in the
world. On the basis of this model WHO (23) estimated that about 500 000 cases of acute pesticide
poisoning occur annually, resulting in over 9 000
deaths. Furthermore, it was also estimated that only
about 1 070 of these deaths occurred in the countries
of the industrialized world. Such estimates, together
with the data from the industrialized world, suggest
that the type of problems resulting from pesticide
usage is different in the two situations.
The possibility that the estimate of large numbers
of cases of excess acute pesticide poisoning in the developing world merely reflects an excessive usage of
232

pesticides is not borne out by available data. It is estimated that the developing world accounts for only
20 0J0 of the world's agrochemical sales (4), which
means that the industrialized world, using 80 070 of
the world's agrochemicals, suffers only 1 0J0 of all
deaths due to acute pesticide poisoning. I believe it is
vital that one appreciates this difference in order to
formulate any meaningful and relevant research or
control program for the problems associated with
pesticide use in the developing world.
Recent studies in Sri Lanka confirm and highlight
this issue of acute pesticide poisoning. It was shown
(14) that Sri Lanka, with a population of around 14.5
million, has approximately 13 000 patients admitted
each year to government hospitals for treatment of
acute pesticide poisoning resulting in approximately
I 000 deaths annually. To put these figures in the
correct perspective, it is relevant to note that for the
same year, while approximately 1 000 deaths were recorded as being due to pesticide poisoning, only a
total of 646 deaths were recorded as being due to poliomyelitis, diphtheria, tetanus and whooping cough,
while not a single death occurred due to malaria.
Surely, acute pesticide poisoning must be considered
a health problem of high priority in Sri Lanka. But
unfortunately it has not yet gained the attention it deserves, a situation which I believe is not peculiar to
Sri Lanka but must equally beset many other nations
of the developing world. To some extent the scientists
in these countries must bear responsibility for this
state of affairs, for all too often they tend to concentrate on research studies which are more appropriate and relevant to that of the industrialized
world. There are many extenuating reasons for this.
Most of the research studies and publications on the
health hazards of pesticides concentrate on those aspects relevant to the industrialized world, and it is
convenient and fashionable for the scientists of the
developing world to follow the mainstream of scientific thinking as set by the industrialized world.
Furthermore, a large number of scientists in the developing world, having had their training in the industrialized nations, is more familiar with the scientific
technologies of those countries and, on their return
home, tend to pursue research programs according to
their training, however irrelevant it may be to national
needs. On the other hand, the industrialized world,
having contained the problem of acute pesticide
poisoning, is quite appropriately concerned with the
study of the long-term effects of prolonged exposure
to low dosages of pesticides. Equally, and again appropriately, they are also concerned with the problem
of environmental pollution from pesticides. These
are of paramount importance to the industrialized
world. But the tragedy is in the application of this
type of concern about pesticides to the countries of
the developing world, for it would indeed reflect a
clear lack of priorities for countries of the developing
world to address their research endeavors on pest i-

cides to their hypothetical mutagenic, teratogenic, or
carcinogenic potential. Equally, it would be inappropriate for these countries to concern them selves
unduly with the potential problems of the thinning of
eggshells of predator birds due to environmental pollution by pesticides. But all too often researchers, the
media, and the environmental lobbies of the Third
World are more concerned about these problems because they happen to be fashionable issues in the industrialized world. They forget about the fact that
99 070 of the deaths due to acute pesticide poisoning
occurred in the developing world and that each da y
large numbers of people are dying of acute pesticide
poisoning. The fact that this problem should be our
main concern has been validated by a survey of the
literature on pesticides. The Index Medicus for 1982
and 1983 had 180 and 224 publications on pesticides
for the respective years, of which only two papers
were on acute pesticide poisoning for each of these
years. The majority of the papers were on pesticide
residues, metabolism, pharmacokinetics, mutagenesis,
and carcinogenesis, among others.
Another important reason as to why acute pesticide
poisoning has not been afforded the recognition it
deserves by health authorities is the lack of scientific
evidence in most developing nations as to the extent
of the problem. WHO's estimate of over 9 000
deaths for the world could be considered an underestimate if global estimates are based on the Sri
Lankan study. On this basis one would expect approximately 2.9 million cases of acute pesticide
poisoning to occur annually in the developing world ,
resulting in around 220 000 deaths. A health problem
of some magnitude remains unrecognized due to a
lack of objective evidence . The responsibility lies
mainl y with the scientists, who need to establish the
nature and extent of the health hazards arising from
pesticide usage, as without this information the
decision makers in the health field cannot be faulted
if the issue of pesticide poisoning continues to occupy
a low-priority position.
In preparation for this paper I undertook a la-year
literature search for publications on occupational
health in developing countries, and it revealed that
less than 2 % of the publications were on acute pesticide po isoning. A wide gap seems to exist between
current research activities and priority health issues.
The responsibility is clearly ours, we must increase
our consciousness of national needs and use it as our
reference point and adapt the scientific technologies
of the industrialized world to achieve this end . A recent article by Wad (22), entitled "Science, Technology and Industrialisation in Africa" states
Science and technology which lead to productive
growth must have an orientation and character
which is intimately relatedto the structure of society
as a whole and in particular to the waythe economy
works. To this extent it must be realised that the
nations of the developing world are not just replications of the nations of the industrialised world, but

only poorer and slower in their developmental process. What is needed is not a mere translocation of
science and technology from the industrialised world
but rather appropriate utilisationof moderntechnologies to identifyand rectify developmental problems
as they exist in these nations.
In summary, I have in this presentation indicated
that the developing world is large, and the sheer size
of it alone provides us with reason enough for it to
merit serious consideration. Furthermore, I have
examined two issues related to occupational health in
developing countries. These issues have been con sidered in the context of the interrelationship of occupational health in the developing world and the industrialized nations, a relationship which provides
for much mutual benefit only if scientists are willing
to consider seriously the socioeconomic and cultural
climate in which they function.
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