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Health Constraints on Agricultural Development
Report on a Dialogue

June 18-19, 1990

Ruttan I would like to introduce Ed Schuh, who is the Dean of the Hubert H.
Humphrey Institute of Public Affairs and is our host. Many of you know Ed.
He has been a migrant worker a good deal of his life. He and I were on the
staff at Purdue at one time. He then went to Brazil with Purdue and
remained there for several years with the Ford Foundation. Ed has served as
Deputy Assistant Secretary in the U.S. Department of Agriculture and as
Director of the Agricultural Department at the World Bank. He was the
head of the Department of Agricultural and Applied Economics here before
going to the World Bank.

Schuh I appreciate the opportunity to welcome all of you to the conference and to
the Humphrey Institute. It is a pleasure to have you with us for an interesting
and, I hope, provocative two days.

We live in a world of paradoxes and rm struck by a couple of them that are
relevant to this meeting. Some of you must have read the paper that T.W.
Schultz presented to some Indian colleagues a few years ago. He pointed out
the enormous increase in life expectancy in the developing countries since the
end of World War II. The implications of this striking change are not yet
fully recognized. It is a paradox that most people tend to view the increase
in population resulting from increase in life expectancy as a serious problem.
Yet it implies an enormous increase in human welfare.

Today we will be talking about health constraints to agricultural development.
The significance of this consultation was emphasized to me by a visit here last
week by the ambassador of an African country with which we are working.
His president will be visiting here in October. The ambassador was very
interested in arranging photo opportunities for the President. I tried to
interest him in having his president take a more serious look at the Universi-
ty. The member of our Board of Regents who accompanied the ambassador
tried to focus more of his attention to public health. The state of Minnesota
has one of the outstanding public health programs in the country. The
ambassador wasn't interested. Yet his country is experiencing a major AIDS
epidemic.

I will not take any more of your time. But I would encourage you to visit the
Humphrey Forum which is just inside the main entrance on your right. It is
a fantastic multi-media educational facility organized around the theme that
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one person can make a difference. We need to be reminded of thatoccasionally. It is good to have you with us.

Ruttan This meeting is the third in a series of consultations on research priorities foragricultural development. Let me provide a bit of background of why we'rehere, on what has come before this meeting, and what is likely to follow.About two years ago Bob Herdt and I began a series of conversations aboutthe agricultural research priorities for the first decades of the next century.It takes about a generation from the time that a new research agenda is
adopted to the time one begins to see the result in technology or practice.Most researchers keep their heads pretty close to their desks, their laborato-ries, or their plots and don't think too far ahead. We first thought abouthaving a Bellagio type conference. As our conversations continued wedecided that it would be more fruitful, at least initially, to organize a seriesof small consultations with leading scholars, administrators, and policyspecialists to sort out the issues more carefully.

The first consultation dealt with the biological and technological constraintson crop and animal production. It may seem a bit strange, after a decade ofhype about biotechnology, to be very concerned about agricultural productivi-ty. During the 1980s there has been more concern about surpluses thanshortages. But there are indications that the advances in science andtechnology that were responsible for the rapid growth in the 1960s and 1970sare slowing down. Rice yields maximum yield trials at the International RiceResearch Institute have not risen in 20 years. Farmer's yields are getting
closer to experiment station yields. In the United States corn yields havebeen going up about a bushel a year. But a one bushel increase is a muchsmaller percentage gain today, when the average yield is over 120 bushels peracre than it was 50 years ago when the average yield was closer to 30 bushelsper acre. What will come next? What will be the encore to the greenrevolution?

The second consultation dealt with environmental constraints on agricultural
development. We were concerned with a set of micro-level constraints anda set of macro-level constraints. The micro environmental constraints arelargely the result of agricultural intensification - things like groundwater
pollution, erosion, and salinization. The macro environmental constraints arelargely the product of industrial intensification - things like acid rain, ozonedepletion and global warming.

The topic of this third consultation is a bit more speculative. When one startsasking what would be the impact if a number of health concerns - such asmalaria and tuberculosis resurgence; failure to make progress on parasitic
disease (with a few exceptions); the failure to use the knowledge we have
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about infectious disease, the emergence of new viral disease such as AIDS;
and the health effects of environmental change - come together at the same
time. It is not too difficult to visualize large numbers of sick people in many
villages around the world. The numbers could be large enough to seriously
impinge of food production capacity.

A final session will deal with the policy and institutional design issues that are
implied or might be inferred from the first three sessions. The planning for
the fourth session is just beginning.

Let me indicate how we will proceed during the next two days. We'll start out
with some perspectives on health research and policy from David Bell and
Donald Henderson. I've suggested to Dave that he might want to lead off
with some of the perspectives that came out of the work of the Commission
on Health Research for Development. Then Donald Henderson who has
been thinking about issues of health policy, in a number of capacities will
follow. Then we'll move to a discussion on disease in the tropics. David
Bradley will lead off with issues of parasitic and other diseases. Then David
will be followed by Ken Warren. I would expect a little bit of overlap
between David and Ken. James Chin will focus primarily on AIDS and his
role with the Global Program on AIDS. Then Mike Osterholm of the
Minnesota Department of Health will give some perspectives on the inter-
relationships between some of the problems in the U.S. and the rest of the
world.

We will then move to issues of nutrition and environmental health. I'll ask
John Murray to be the transition between that and the previous session.
Doris Calloway will bring additional perspectives on the issues drawing from
the very large study that she has been involved in. Gene Allen, whose
background is in food science, will follow Doris and discuss some of the food
safety issues. Conrad Straub, who edits the Critical Reviews of Environmental
Control will discuss environmental health issues from his perspective on water
related concerns. Zbigniew Bochniarz has been concerned with the
environmental impact on health in Eastern Europe and the USSR.

Tomorrow we will continue with disease, health and development. Tom
Whitmore will bring a perspective on today's issues from his historical
research on disease induced population collapse. John Sanders, who has been
working on the economics of agricultural production in West and Central
Africa will bring a perspective some of the health issues in that region. Mark
Rosenzweig has been conducting a very careful set of studies on the
relationship between health, nutrition and work. Bruce Johnston, who wants
to make sure that we don't forget about the relationship between population
and development will follow. We will then come back to Bell and Henderson
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to see of they can help us make sense of what has gone on during the first day
and a half.

No one should feel restricted by the focus I have proposed. I expect a
vigorous dialogue. Let me now turn to David Bell.

HEALTH POLICY AND HEALTH SYSTEMS

A Perspective from the Commission on Health Research for Development

Bell I hope you don't mind if I wreck your plan right at the start. Perhaps the
most constructive thing I can say is that I don't like your title at all! Your
title is "Health Constraints on Agricultural Development". In your letter you
note that "health issues could seriously erode production capacity in rural
areas." This is an extraordinarily narrow agricultural centered way of
identifying what we're here to talk about. While you have posed legitimate
and sensible questions they seem to be built around the concept that the
purpose of good health is to have healthy workers. Anybody who has spent
any time in the health field would reject any such narrow conception. I don't
think you meant to be narrow. In your proposal some years ago to the AID
Research Advisory Committee (RAC) you were talking about reciprocal
relationships. That is what we ought to be concerned with! There are very
significant impacts on agricultural production from poor health. At the same
time, there are obviously important influences of agricultural development on
health. It is this inter-active process that we really ought to be concerned
about. I also have a second objection to your agenda. What does agricultural
production do to the environment? How does it influence the environment
in a way that has health effects? You seem to dismiss at the beginning what
seems to be the natural and most powerful inter-relationship between health
and agricultural production. That is food supply! Nutrition is at the basis of
human health. A central question is whether the food supply is going to keep
up with another doubling with the world's population over the next half
century. We are at five billion plus now and we're probably headed for ten.
How do we respond to this very serious problem?

Ruttan The issues of our capacity to respond runs through all three sessions.

Bell The issue goes beyond general or global food availability. There are special
problems in Africa. There are other special cases that are not geographically
based. There are populations in most countries - including the United States
- where the issues is food entitlement or poverty. One of the things I was
educated about by my recent work with the Commission on Health Research
is that there are significant micro-nutrient problems (Commission on Health
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Research for Development, 1990). Deficiencies in Vitamin A have enormous
consequences for children. Vitamin A is all around us in food. But studies,
such as Summer's work in Sumatra, indicate that families do not use what is
right at hand. It is an extremely significant issue. The infectious and parasitic
diseases do have significant impacts on peoples' capacity to be productive in
agriculture. I take it the first question this group will need to be focusing on
is how important are these effects? Some parasitic diseases like malaria and
schistosomiasis affect millions of people. Others affect only a handful. For
purposes of trying to relate health and agriculture, presumably the former are
much more significant than the latter. We don't need a complete catalogue
of all the parasitic diseases to identify those that seem to be enormously
significant for agriculture. The number of persons infected is clearly not the
right way to measure relative significance. We need some kind of an index
of impact. A lot of cases of malaria in a population that has acquired a
reasonable degree of immunity may not be very significant in terms of itseffect on agricultural production. The question is how do we decide how to
focus attention on these parasitic diseases that really make a difference?

A second question is what are the prospects for doing anything about it?
There is a sense in which malaria at the moment is out of control. Twenty
years ago we had a malaria eradication plan. It turned out to be infeasible.
In retrospect we set ourselves back badly by focusing our efforts on
eradication. The mosquitos that survived were resistant to pesticides. So
what do we do about malaria today? The most promising things that weheard about malaria during the Commission's work were very localized, site
specific, community based activities. There are some experiments in SriLanka, some in India and some, no doubt, elsewhere. They aren't intended
to eradicate malaria. They are intended to reduce its impact in particular
communities. It is one potential way of dealing with malaria. It isn't
satisfactory from the point of view of health. But it may be reasonably
satisfactory in maintaining agricultural or industrial production.

When we turn to the health implications of environmental change we also
have to deal with the issue of relative significance. My limited understanding
is that heavy use of pesticide and fertilizer are very important health threats.
But there is a paper in the material you sent us that suggests that as yet thereis very little actual health hazard arising from fertilizer use in developing
countries (Conway and Petty, 1988). But certainly the use of pesticides and
other intensified agricultural technologies does raise very significant health
concerns.

Deforestation and soil erosion are important threats to community economic
viability in some areas. This is not necessarily the result of modernization of
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agriculture. It may occur as a result of pushing traditional agriculture farther
up the hillsides.

The main thing the Commission on Health Research for Development
identified, and is trying to press, as a guideline for action, is the enormous
significance of local research capacity. Not fancy laboratory based capacity,
but the ability to identify health problems at the local level. The need is to
be able to draw on what is know that will be locally useful. I've already cited
the malaria example. The main conclusion was the significance of local
research capacity, and the very serious extent to which that is not present in
the health field. Consequently, the principal recommendation for action is to
develop the capacity to conduct what the commission called "essential national
health research."

In the area of environmental consequences exactly the same point should be
made. Where in India, where in Malaysia, where in Nigeria is there serious
capacity to address the question of what are pesticides doing to our farmers
and to children? And what can we do about it? What is the trade-off
between the positive contribution of pesticides to food supply and the negative
impact on health? This is obviously an important issue for the session in
which you will be considering issues of institutional design. There are
additional issues that should be on your agenda. One, again from the
Commission's findings, is the very high accident rate in agriculture. This isn't
simply the pesticide issue. Its people getting run over by tractors and other
equipment. It's trying to handle lead in batteries that people don't know
anything about. The question of occupational health in agriculture may be
even more significant in developing countries than in industrialized ones.

Finally, we must ask much more seriously than in the past, why there is so
little successful research and analysis on health and agriculture? Repeatedly,
as you can tell from what I have been saying, one wants to see the health and
agricultural aspects considered jointly. What do you do in irrigation planning
to effect the possibilities of controlling malaria? How do you get at those
schistosomiasis carrying snails? What do you do about pesticides and health?
These are joint problems, not separate problems. And yet I don't recall
encountering many cases of health researchers and agricultural researchers
working effectively together.

Ruttan Thanks, David. One of the things that really intrigues me is this issue of
location-specific or site-specific research capacity. I remember after working
at the IRRI in Southeast Asia, in the 1960s, I became very aware of that issue
in agricultural research. When I tried to advance the same perspective in the
field of health research the typical response was that we can do all the
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research here - all they have to do is get out and apply it. I'm really pleased
to see this as a major inference from the work of the commission.

Bell It is important that we finally confront the question - is there a reasonably
close analogy between what has been learned in agriculture about the
importance of local adaptative research? The Commission arrived at the
conclusion independently. It wasn't saying "this is working in agriculture, we
ought to do it in health." The person on the Commission who was most
influential in laying out this paradigm was Adetokunbo O. Lucas from Nigeria.
The Lucas paradigm involves four levels of research. The first being the
identification and an analysis of the problem. The second is policy analysis
of program design and testing. He regards these first two research areas as
country-specific. The third level involves efforts to define new knowledge of
an applied type that will be useful in a variety of countries. The search for
a malaria vaccine would be an example. The fourth level is basic research not
oriented toward particular health issues but toward advancing the general
stock of knowledge in fields relevant to health.

One can disagree about the particular breakdown. But the notion that people
in a country need to be able to identify and deal with their health problems
based on the general stock of knowledge is what the Commission meant by
country specific health research. The Commission report also discusses the
contribution that many developing countries are making toward the broader
knowledge base that is useful not only in their own country but more broadly.
Scientists at the Waldo Cruz Institute in Brazil, led by Carlos Morel, are
working at the international research frontier. So are many other third world
researchers. This capacity will steadily grow. A national health research
program should include both country specific elements and contributions by
scientists in developing countries toward the research advances needed by
other developing countries and by industrialized countries.

Warren Let me comment on that. One thing that struck me very much is the way in
which things that we thought were general policies, in fact have turned out to
be more specific. A particular example is BCG which was originally thought
of as a way to prevent people from getting tuberculosis. A series of trials in
different parts of the world have shown that it does not protect against
pulmonary tuberculosis in many areas, including southern India.

Bell It is immensely complex. I don't think we really know what is going on with
BCG. It is a very controversial story. It is a perfect example of how little we
know about many very important issues.
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ORGANIZING FOR HEALTH RATHER THAN SICKNESS

Ruttan I suggest that we now move on to Don Henderson's comments.

Henderson I would like to take a few minutes to discuss the institutional structure wehave in the health field to address the issues we have been discussing.

First, however, it is important that we recognize the range and complexity ofthe health problems that confront society. AIDS is an extremely interestingcase. We have to bear in mind that AIDS is, if you will, a wild card which
has suddenly appeared. In conferences this past year, we have been discussing
the potential of other new viruses emerging. Joshua Lederberg raised thequestion - "suppose a virus with the character of both the 1918 influenza andan human immune deficiency virus emerged?" It sounds like science fiction.But this is not something that can be ruled out as impossible. Population isanother major issue. But our ability to deal with the population problem isclosely related to our ability to deal with disease problems of young children.
It has not been possible, in any society, to reduce population growth ratewithout first reducing infant mortality rates.

Our biggest problem in the health area is our capacity to address issues.There is both a lack of suitable forums in which to ask the relevant questions,and limited resources with which to answer the questions. What do I mean?We now have in place a global system of international agricultural researchcenters. There are only two centers in the field of health which bear in anyway a resemblance to the international agricultural research centers. One isthe Diarrhoeal Diseases Research Center in Bangladesh, whose budget isaround seven or eight million dollars per year. The second is INCAP, theinternational nutrition center in Guatemala, which has only a vague
resemblance to the agricultural research centers. Its budget is only aroundtwo to three million dollars. Beyond that, we have individual researchers
located in a number of different countries. There are also quite a number ofuniversity settings where some work is going on. But the number of research
staff is limited and support is very much lacking. Given that a lot of thestudies that are done should be done within a local context one can onlyconclude that we are very poorly organized to meet the research needs. We
have exceedingly limited capacity in the third world.

In the industrialized countries support for research on the health problems ofthe tropics is also very limited. Support for health stands in sharp contrast tothe AID Title XII program in support of agricultural research with itsextensive system of collaborative research networks. There is no equivalent
to Title XII in the area of health. The capacity for tropical health researchin the United States is seriously deficient (NRC/IM; 1987). We have an
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aging group of experienced people. But there are few new people coming
into the field. There is very little support for such research from any source
in spite of the growing tropical disease problems. We also have in this
country very little in the way of academic education or research on
international health care issues. The former colonial countries - United
Kingdom, France, Netherlands, Belgium - which did have strong institutes at
one time have let them atrophy. The London School of Hygiene and Tropical
Medicine is probably the strongest in Europe. But the London School is not
large. Its university funded faculty is hardly more than 50.

Industrialized country support is very limited. US/AID has taken a view that
in the health area it would undertake its activities primarily on a contractual
basis. And so we've had the growth of a great many private sector
organizations - the belt-way bandits - working on contract in a variety of
areas with very little support from academic institutions. There is a policy not
to fund academic institutions. This stands in sharp contrast with agriculture
where so many of the AID supported program and research activities are
conducted at academic centers where they contribute both to research and
institutional development.

The Department of Health and Human Services has exhibited little
leadership. When the Office of International Health, a small office which was
under the Surgeon General, was reorganized a few months ago no one in the
field even knew the name of the director. It has been a small office made up
of generalists with little relevant experience. The Centers for Disease Control
has a small program that is very focused and almost entirely AID contracted.
The Institute for Allergy and Infectious disease has a small research program -
small, fragmented and without a particularly clear set of goals. Thus within

our own government we have not developed a very effective program. There
is currently a review underway to determine what we ought to be doing. We
badly need, within the government, a staff to be thinking about international
health problems and policy.

The World Health Organization (WHO) has been helpful in bringing together
groups which have asked questions and has, in certain areas, been useful in
developing a research and action agenda. But WHO plays a different role
than FAO for example. WHO has been helpful in some areas. But it has
devoted excessive energies to protecting its own turf - insisting that it is the
technical health agency of the United Nations and therefore all health
expertise ought to be within WHO. This has led to some very difficult
problems with UNICEF, for example, which for a long time was prevented
from hiring the technical expertise it needed for its programs. Many WHO
staff are political appointees, and in some regional offices, it is highly
politicized. WHO is an international body which should be involved in asking
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questions and mobilizing resources. But its record is very checkered. In some
areas it has proved to be a fig leaf used to cover the absence of real activity.
Its Tropical Disease Research Program is funded only to the extent of 25
million dollars and covers only six of the tropical diseases. This is an
exceedingly small amount of money for such a huge array of problems. The
bottom line is that within the health structure we probably could not invent
a less effective way to bring our expertise to bear on international health care
if we tried.

I have painted a discouraging picture. Let me complicate it a little bit further
by going on to say that all of this takes place against a background of
completely inadequate health services. Let me make my point a little more
bluntly. By and large we have developed a sickness care system - not a health
care system - but a sickness care system. We have in this country highly
sophisticated hospitals and clinics. But we are ill-equipped to deal with AIDS
or teen-age pregnancy or substance abuse. We do not reach out into the
community. When we look at the third world we have hospitals and primary
health centers that are generally one or two doctors with a small supporting
staff of people - practicing physicians perched somewhere out in the not too
distant boonies. They render a curative service to the people who appear at
the door. It is very difficult to get many of these centers to even vaccinate
children - simple preventative procedures are something they are
unaccustomed to providing. So what we have in both the United States and
the developing world is not a health care system but a sickness care system.
And this is the culture of medicine. Doctors who have been indoctrinated in
this system are making many of the policy decisions today within the WHO
and within our own government.

Arguments go on about the advantages of the vertical programs v. the
horizontal programs. A common contention is that we should be providing
at every center all the services without emphasizing any particular activity (a
horizontal program). This has been one of the silliest policy arguments. It
is a carry over from the myth of the practicing local physician who provided
all health services - both curative and preventive - to whole families and, in
turn, to the community. Recently a number of programs have gotten
underway - immunization, Vitamin A and a number of others - which are
community based. An effort is made to reach out to the entire community to
provide services. Such programs offer promise for the future. But they are
very new and date back little more than a decade.

If one is providing community health services one must have data for the
community. In medicine this is an alien phenomenon. We just simply do not
collect data on a systematic continuing basis on disease. We do not have
effective surveillance systems for disease. This is true in the United States as



well as in the developing countries. It emphasizes our continuing commitment
to a sickness care system rather than a health care system.

I have presented a rather sad tale about a system that is not well organized
to address the problem of health in the community. We have a set of
institutions nationally and internationally which are at best of marginal value
when valued as providers of health rather than in terms of sickness recovery.
The medical community sees its role relative to health quite differently than
the way the agricultural community views its role in sustaining and enhancing
agricultural production. As we look to the future and the set of issues facing
health and agriculture there is a lot here that could be developed by working
together. There is a great deal for us to learn. The agricultural extension
system is a remarkable institution. We have nothing remotely comparable in
the health field. Schools of veterinary medicine are doing a lot of very
interesting work on disease prevention. But as far as the schools of medicine
are concerned they might as well be on different planets if not on different
solar systems. There is almost no effective communication - to the detriment
of health. A shift in our focus from the sick patient to the health of the
community will be needed if we are to deal effectively with health issues in
the future.

Warren When you mentioned the dichotomy between medical and veterinary schools
the question occurred - what about the dichotomy between medical schools
and schools of public health?

Henderson We are at least on different planets.

Sanders You mentioned a couple international health centers. What do you think of
the work of the Onchocerciasis Control Program that works on river blindness
in West Africa as a model? Do you want to comment on that?

Henderson That is a program designed to solve a problem. And I think its record of
productivity has been quite good. It's a very high costs targeted program.

Warren One of the interesting things about that program was it was started by
MacNamara when he was president of the World Bank. During a visit to
West Africa he became appalled by river blindness. Years later at a meeting
at the Ford Foundation I remember him commenting that, "If there is
anything that I think we did right at the World Bank it was to initiate the
Onchocerciasis Control Program." Several of us at the table groaned. We
said, "Look the whole system is based on controlling the black fly. Even if
you controlled it completely in a local area, they'll come in from elsewhere
if you stop." A major omission of the program is that it did not support
research on other means of controlling onchocerciasis, such as drugs and



12

vaccines. I am, nevertheless, deeply impressed with what it has achieved by
vector control alone, but this will be greatly enhanced by the use of Merck's
new antifilarial drug, ivermectin.

Henderson I want to further elaborate on a common assumption that is made about
programs in the health area. Too often it is assumed that we know what to
do! It is simply a matter of going out and getting the job done. One of the
more successful programs of recent years has been the immunization program.
In a period of a little more than 10 years it has moved to a point where
children around the world are receiving antigens against six diseases. It has
gone from 5% coverage to 70% coverage. But from the beginning, there has
been no research component to the program. Except for improving methods
for refrigeration there has been no research. Nothing has been done about
the vaccines - none are fully satisfactory. The vaccines used in the program
are essentially the same vaccines as were available 25 years ago. It's only in
the last few years that additional work - very limited - has begun to improve
the vaccines. This is a recurrent theme in health, and malaria is a case in
point. When the program began it was decreed that no research wasnecessary. Research was stopped in most of the major centers because
program directors asserted they knew what to do. It was simply anadministrative matter of going out and doing it. When I look to the
agricultural model I see many programs for developing new varieties ofplants. And there is money invested continually in genetic enhancement. Our
record in the health field is to say again and again we know what to do - let's
apply it. We keep insisting that we don't need research!

Bell I would like to ask the agriculturists about the West Africa experience
because we've heard the comments on it and certainly in the short run, it has
been rather dramatically effective in reducing river blindness. The response,
if I remember correctly was is that it initially created a great deal of
agricultural development. But there was a report three or four years ago thatwas considerably less optimistic. What happened?

Sanders There is a report now from the World Bank showing extremely rapid
agricultural development in Bukina-Fasso in the 1980s in spite of the drought
in the early 1980s. And a lot of that is due to French research and marketing
investments and to methods of fertilization that have been used on cereals.
But the several sources of increase in production here have not been clearly
separated out by economists. In Bukina-Fasso the zone just above the
southwest has been a boom area. It is really exciting to be there! There isvery rapid development. It may be unstable if the black flies can move back.
But the changes in the 1980s have been very dramatic.
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Bell On what scale? Are you talking about a few.thousand farms or something
large enough to have a regional or national impact? Am I making myself
clear? How much affect has it had on other production in West Africa - 2%
or 50%?

Sanders There was agriculture in these areas before the river blindness outbreak.
There has been some exaggeration of the effects of river blindness. But it has
not yet been possible to determine how much of the growth in production was
due to the resettling of the river valleys and how much to research and use
of fertilizer.

Herdt I'd like to make a couple points to the health people. The theme that we
know what to do and all we have to do is go out and do it is a very familiar
theme in agriculture. Some well known international institutions were set up
on the assumption that we know what to do with rice in West Africa because
we have already done it in Asia. Since we know what to do with livestock in
Latin America, we can approach the problem in Africa from a technology
transfer perspective. Obviously there is some relevant knowledge. Going
back to something the first two speakers touched on - I wonder whether the
difference is that we view health as a consumption good and view agriculture
as an investment good. Vernon Ruttan and several colleagues have been
pushing the idea of agricultural research as an investment good for several
decades. From the point of view of state and federal support for agricultural
research it is an investment Better health is viewed as enhancing
consumption. I realize that Mark Rosenzweig and the "human capital" school
in economics view health research and health improvement as an investment
good. But there has been very few studies that document the economic
benefits of health research. David this goes back to your opening comment.
Vern phrased the issue for the conference as an investment question. You
objected. But health research and health programs can productively be
viewed as investments in enhancing the quality of human capital.

Bell I evidently misled to you and maybe others. My point was that health does
not just have investment characteristics. The Health Research Commission
strongly argues the point at the beginning of its report. It argued that the
significance of health to development has been greatly underplayed. Health
is an investment for development. This position is very strongly asserted by
the commission. The health of adults does affect both the number of days
they can work and their productivity. One of the most significant aspects of
health as an investment is, of course, in children. In the health community I
usually speak as an economist. I am impressed that the community has
repeatedly observed tremendous impact on health improvements on growth
and development in children - what they can learn in school and what they
are physically able to do. But it is not well documented. The point is not
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that health as an investment is not important. The point I was trying to make
is that these relationships are much more complex than simply asserting that
we are interested in health constraints in agricultural development.

Warren The Commission started with a bias in favor of health. I share that bias.
Neither of the reports of the two great international commissions on
development of the last 15 years gave any significant attention to health. In
the Pearson Report there was about one page devoted to health; in the
Brandt Report, virtually nothing. The one point where health was mentioned
in the former was negative, because it stated that improving health merely
exacerbates the population problem.

Rosenzweig I think that is an old perception and those are old reports. This year's
development report by the World Bank will be devoted exclusively to human
resources. About half of it is concerned with health. Even so it doesn't have
much to say! The problem is that we don't have much of a database. This
years report is a general report about development. It has ten chapters and
one of the chapters is devoted to human resources of which a large
component again is going to be health. And economists are beginning to look
at the idea of health as instrumental in terms of its contribution to
development.

The basic problem was illustrated in the discussion about the effect of
onchocerciasis control - we don't have very good data. And we don't have
very much research as a consequence. These are complex interrelations that
David talks about There ought to be out there in the world the ability to
measure the returns to these investments. But when you look at all thestudies they are almost empty of anything one might regard as hard evidence.I'll talk about this issue tomorrow. But there is a growing perception that it
is an important area - a hot topic. The World Bank has come on board and
is now sponsoring important data collection efforts - primarily in Africa.
Some attention, but not enough, has been paid to the nutritional status ofchildren, using height and weight as indicators, and to getting some rough
information of illness and lost days of work for adult populations. So I think
our capacity to understand some of these impacts is going to be greatly
enhanced in the future.

Ruttan Your comments represent a useful illustration of the point that it takes about
20 years from the time a fundamental breakthrough in conceptualization
occurs before it becomes a leading topic in research agendas. I'm going tocall a break now. We will then come back to David Bradley and begin the
section on disease in the tropics.
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DISEASE IN THE TROPICS

Anriculture and Health

Bradley Partly because I perceived the participants as primarily concerned with
agriculture, I did not orientate the notes for my comments primarily around
disease issues. But I thinkl H stick to them because they follow on from what
is being discussed. I was intrigued by the comments about the strength of the
institutional infrastructure to address research related to crop production in
the tropics. But I also recall a conversation by someone who had served on
the governing body of the Consultative Group on International Agricultural
Research (CGIAR). The comment was that the work at the Centres was
rather static but the research networks that focused on more location-specific
research were very effective. But my own experience is that perceptions
probably change much more rapidly than reality.

I work at the Ross Institute, which was founded in the 1920s, because
everyone said "it is so obvious that we shall never get all of these indigenous
people to work productively on our plantations and make us money unless
they are healthy". This was an extremely cold-blooded approach to the fact
that you couldn't grow tea cheaply without malaria control. Earlier on, the
ports that had just been built on the Malaysian coast were losing money and
were liable to close because the mortality rate from malaria among port
workers had just reached 800 per thousand. It didn't, at that time, seem
necessary to do academic research to prove that disease hindered agricultural
production.

Let me draw on another personal illustration. My first job was to find out in
Tanzania whether or not urinary schistosomiasis made people ill. Very many
people were infected but there was doubt as to whether they were actually
unwell. If one looks at the reason why that piece of research was taken up,
it was because at the time, everyone said: "Intestinal schistosomiasis is a
terrible thing. There is no doubt about that. But no one seems to think that
urinary schistosomiasis matters". We did in fact find some interesting, and
some rather frightening things from the research. About ten years later, other
people said some research must be done on intestinal schistosomiasis to find
out whether it is making people ill. "We know that urinary schistosomiasis is
dreadful but we are not sure about intestinal schistosomiasis." The point of my
comment is that by doing research on certain topics, one draws attention to
them.
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Water resource development and health

My perception of this meeting was somewhat different than that of Dave Bell.
I visualized a line that had health constraints at one end and agricultural
development at the other with arrows going both ways. The interaction is
very complex. If you build a reservoir and irrigate to get more production of
rice or some other crop, it produces complex changes in health. The people
who live near the place where the dam was built invariably come off worse
in every possible way. Even if they end up with higher income, they still seem
to come off worse! There are very subtle and complex interactions that I will
illustrate in a moment. However, public health interventions are a very blunt
instrument. Subtle and complex programs are very, very difficult to design
and implement. The social patterns in agricultural production - the way in
which people are organized - often has very complex effects on health. You
can not reasonably ask an engineer to spend his time on health education, or
even to spend much time thinking about health problems because he can't
and won't. Any yet one has got to have health considerations incorporated
into the way in which agricultural development occurs; otherwise you may be
letting yourself in to some very unpleasant shocks. I can illustrate this with
malaria.

When the Volta dam was going to be built in Ghana, health problems were
anticipated. The Kaiser engineering people brought some experienced health
engineers over from the TVA, who recommended a procedure that has
worked very well in the United States - dropping the level of the reservoir
every week or so to strand the mosquito larvae. The stranded larvae die.
The procedure did work very well in the Tennessee Valley. But if it had been
adopted in Ghana, it would have enormously increased the population of
malaria mosquitos in the Volta dam area, where the mosquitos are puddle
breeders. Fortunately, someone pointed out it was going to be too big a lake
to vary the levels so the procedure was not adopted. But that isn't the end of
the story. There was already an enormous malaria problem. If you increase
the number of mosquitos everyone would have gotten bit a few more times.
But there would be no increase in the amount of malaria. Because there was
already a thousand more malaria transmissions than needed to maintain
effective transmission. This is very important if you are going to attempt to
reduce malaria by reducing the mosquito population. There are some places
where reducing by 95% won't make the slightest bit of difference in the
amount of malaria in the human population. Sophisticated advice is needed
on such issues. And there is a real problem of matching up sophisticated
advice at the village level in a poor country.

The difficult part about most health aspects of agricultural development is
that it requires action by other sectors, in particular by engineers and
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agronomists. It has been possible to make considerable progress over the last20 years with the engineers. This has partly been because the health workers
have made a specific attempt to translate the issues into the language ofengineers and also that we have gone on pushing very hard for a long period
of time and made a point of going to the meetings at which engineers
congregate, rather than talking to the societies concerned with health. Theresult is that now most engineers concerned with water resource development
are quite familiar with the health problems and will at any rate make some
sort of effort to respond to advice on possible adverse health impacts of their
work. There is still, however, a tendency to pay lip service to health issues by
suggesting that a health expert should look at them, whereas what is necessary
is that the other disciplines should be sufficiently involved to take appropriate
action. By contrast with the engineers, the agronomists still do not want to
know about, for example, the health implications of irrigated rice production.
These include the effects of rice cultivation on malaria and on Japanese
encephalitis. Malaria is transmitted by mosquitoes, some of which breed inrice fields and the main vectors of Japanese encephalitis are typically ricefield
breeders.

So the issue of how you deal with transmission due to ricefield mosquitos isvery important. The medical entomologists wanted to drain out the ricefields
during the growth of the crop at intervals to kill the mosquito larvae. The
agronomists said absolutely no way. This would reduce yield very substantially
and the only issue that they wanted to think about was rice yield. The effect
on production of modifying the water regime would be too great. They just
didn't want to face the health issues. By contrast, this has been addressed inChina where they do dry out the field during one stage in the production ofthe crop. The evidence there suggested that this was not only effective in
controlling mosquitos but it also has favourable agronomic consequences.
The reason for this is that in China they use human excreta as fertilizer.
Drying out the field is important to the proper growth of rice when human
excreta are used as manure but not when chemical fertilizers are used. This
story illustrates two things. First that the interactions between agronomic
practice and vector breeding may be extremely complicated, and second that
the assumptions which are commonplace among one discipline (such as thatthe type of manure affects the water regime suitable for growing rice) may be
completely unknown to another discipline which is involved in the problem.
It takes time to transmit knowledge across disciplines and it also. requires
people to divert attention to doing this from simply following their ownresearch interests. It has, after all, taken about a generation to get the
engineers to deal with health in relation to water resource development.

A third point about health implications of water resource developments foragriculture concerns the scale of activity. Dams are still being built without
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worrying about health issues, unless you have to borrow from an international
organization such as the World Bank that insists on having proper
environmental impact assessments carried out. This means that health issues
are taken into consideration quite well for very large dams where
international borrowing of funds is essential. This doesn't get us too far
because for most countries, one large dam is about all they can afford and
therefore research on how to cope better has no consumer because there is
no second dam into which the conclusions carried over from the first can be
fed. By contrast, small dams are usually built without international borrowing
and they take place on a very large scale. There were something of the order
of 5,000 quite small dams built during the last decade in northern Nigeria.
They are very important for local agricultural production but there is no
mosquito control no health assessment and no planning in relation to health
at all. The health implications of small-scale developments are a very
important issue for research and for the future. Moreover, any research done
on small dams has an immediate consumer because many more will be built
in the same locality.

A further issue concerns the length of time it takes for the full health
implications of a large water resource project to emerge. For example, the
Volta Lake in Ghana has taken some 15 years or so to stabilize. Initially,
there were transient periods when there were enormous crops of fish which
in turn resulted from the insects feeding on the rotting trees which had been
immersed by the rising water of the reservoir. These complex systems led to
a great deal of eutrophication of the water. This led to large quantities of
water-weed, enormously increased snail populations and lots of schistosomiasis
transmission combined with very large numbers of immigrant fishermen, both
transmitting and catching schistosomiasis. After over a decade, the trees had
all rotted and there are now fewer fish, fewer fishermen, less water-weed, and
probable less schistosomiasis.

A final issue in relation to agricultural development, particularly through
water resource development, is that the traditional approach to health has
been through environmental impact assessment. In other words, the interest
of the World Bank in schistosomiasis was essentially from an environmental
perspective, and to ensure that the environmental change did not lead to a
worsening of people's health. A much more constructive approach would be
to look at the opportunities for improving health when a water resource
development is constructed. The aim would be to add a health opportunity
assessment to the traditional environmental impact assessment This requires
thinking of health as a goal of development rather than ill health as a side
effect of development which is best avoided.



19

A typology of tropical disease

Now let me turn more specifically to the tropical diseases. There are two
main categories. First there are the diseases of poverty. That is to say, the
sort of disease you would have found in a poor part of London or New York
a hundred years ago. These diseases predominate in many parts of the third
world today. Often the diseases of poverty are reduced by simply increasing
the disposable income of people. Things that they then will do on their own
will tend to improve their health. Second, there are the specifically tropical
diseases. These are diseases which have a stage in their life cycle outside the
human body and which is temperate-dependent. They are usually transmitted
by insect or snail vectors, or they may sit in the soil waiting until certain
temperature requirements for development are fulfilled. This second group
require rather specific action which is often closely related to changes in the
environmental associated with agricultural production, and they may also
produce chronic infections that can interfere with agricultural production.

Among the tropical diseases, it may be worth distinguishing between the
helminthic or worm diseases and everything else that is infectious. In the case
of the virus and bacterial and protozoal diseases, you may not be able to tell
after a few days of infection whether someone was infected by one virus
particle or by several million. By contrast, the worm diseases are quantitative.
If you have been exposed to 23 hookworm larvae, you can get up to 23
hookworms but not more unless you are re-exposed, and these helminth
infections are quantitative in their effects on health. If you catch a few of
them by going out without your shoes on hookworm-infected soil once or
twice and not every day, then they are going to be much less importance. If,
however, you are infected frequently and get several thousand hookworms you
are very likely to get seriously ill or even die. It is not just, have you got a
disease like schistosomiasis, but how many schistosome worms have got you!
The same is true of hookworm, river blindness and other worm infections.
Getting rid of the last worm is certainly relevant to stopping transmission, but
it may not be relevant to sickness or illness.

There has been a great deal of effort put into focusing on the diseases of
childhood in the last decade and rightly so, but if we wish to disaggregate
mortality and look at the changes in health in terms of their relevance to
agricultural productivity, one perhaps needs to look more strongly at the
probability of dying between the ages of 15 and 60 rather than just looking at
life expectancy at birth.

There are four broad categories of interventions which can affect tropical
diseases. These include pesticides to kill the vectors of tropical diseases,
chemotherapy to kill the infectious agents, vaccines, and environmental
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management. They each have different characteristics. Pesticides were the
main approach to control in the past. Their effect on transmission was
immediate. Whether it has an effect on morbidity or anything else depends
on whether you are dealing with a long-lived or a short-lived parasite.

If you've got a massive malaria epidemic, as they had in Khartoum at one
stage, one of the things you can do is to move in, kill the mosquitoes and stop
transmission. This is all right as a rare activity but the problems with
insecticides and other pesticides have been two in number. The first has been
the emergence of resistance to them, and second the sheer expense of this
route, and in the case of long-lived parasites, the need to maintain vector
control without any errors for long periods of time.

Chemotherapy has a different pattern. I am sure Ken Warren will speak
enthusiastically on the role of chemotherapy in controlling tropical diseases.
In the case of schistosomiasis, it has wholly transformed the situation. If one
looks at a longer time-scale, the history of non-helminthic diseases suggests
that chemotherapy has been effective only in the short term. It has been
much less effective in the long term. The great yaws campaigns of the 1950s
were very effective. Everyone said yaws has been eradicated. Then a few
years ago, suddenly people woke up to the fact that they were getting 5,000
new cases of yaws each month in Ghana. A disease which vanished politically
a long time before it vanished biologically. One of the problems indeed with
malaria control is that unless people are dying around you, it is very difficult
to maintain a high budget. Thus chemotherapy is in some ways the most
problematic of the attempts at control because it has turned out in so many
cases to be rather a short-term solution to problems. Certainly it should be
more successful in worms which build up resistance to chemotherapeutic
agents more slowly than do bacteria and protozoa, and maybe chemotherapy
will prove more successful in the future. Certainly it is the way to deal with
morbidity and the reduction of mortality rapidly.

Vaccines are still the great hope. For the bacterial and virus diseases, they
are indeed extremely effective. In the case of the human parasitic diseases,
they remain a hope for the future. We were going to have a malaria vaccine
before the end of the last decade and we still don't have it. We can be
certain that we won't have on in operational use for another few years on any
scale but I remain optimistic that we shall find an effective one.

Vaccines are moving targets. We know empirically already that there are
good effective vaccines against many organisms and indeed, in the case of
bacterial and viral vaccines, improving the ones we have already is a large
challenge. Surprisingly, organisms so far have not produced a lot of resistance
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against vaccines. There is no major parallel with the emergence of insecticide
or drug resistance though that is not to say that it cannot occur.

Environmental management is the last type of control I want to discuss.
Because it requires a fair amount of behavioral change it often requires a high
amount of discipline. Requiring a positive discipline rather than taking a pill
or having someone spray your house has a very checkered history. Yet it
seems to me the approach that over the longer run has gotten rid of diseases
more permanently, particularly from the presently developed countries.

Finally, I would just like to pick up the issue of assessment of effects. One of
the reasons why the health people have not done thorough evaluations of
effect of health on productivity of a comprehensive nature is because they are
very expensive. If you are going to spend 20 million dollars most of us are
reluctant to spent much of it on evaluation. Is that the best way to spend part
of the 20 million dollars? It would be interesting to know from the
agriculturists how they would respond. Unless one is going to spend
enormous sums it will be necessary to be very selective. There are certain
situations where evaluations can be done at relatively low cost. If you are
really interested in knowing whether a child's illness affects productivity, it
might be best go to a tea garden where ladies who prepare the tea have
children and the amount of tea a woman plucks is weighed accurately. Her
pay depends on it. In this situation, you could very readily measure the effect
of hookworm on a child's productivity.

Ruttan Let me make one skeptical comment. We have put quite a bit of effort,
beginning about 25 years ago, into studies of rates of return to agricultural
research. And then some young examiner at the Office of Management and
Budget said to a group of us as we were presenting these results "It is not the
job of the government to make a profit!" Budget constraints had replaced
economic benefits as a criterion for policy decisions!

Warren David, I was interested in your comment about the engineers understanding
of health issues a decade or so ago. What was it that brought that issue to
their attention?

Bradley One was the steady pushing of the issues. A few engineers got interested
whenever there was a meeting about dam building and some health person
was on the program. We had a great deal of trouble rephrasing tropical
medicine issues in terms of engineering language. We concocted a
classification which wasn't in terms of biological classification but categories
of intervention - what you have to do to stop them. The principle is to
translate into the language of the recipient. But I think that what really
produced the change was that people who wrote terms of reference for
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engineers started writing in health considerations. It became part of the
environmental statements. People who write terms of reference are the
ultimate people who change the way in which things are perceived.

Warren The involvement of engineers goes back to the turn of the century when we
started using chlorine and sand filtration to reduce the number of infectious
organisms responsible for many of the diarrheal diseases. The engineer at
that time who was involved in the activities was called a public health
engineer (in the United States). The name later was changed to sanitary
engineer and more recently it became environmental engineer. But he is still
basically a public health engineer.

Bradley That's a very good point. There has been a sequence of three groups of
engineers - there are the public health engineers who have continued along
the whole time but they don't get involved in building dams. There are the
malaria engineers, who were largely located in the United States, who are
concerned with controlling malaria. They died out almost completely after
1945 when DDT was found. We are having to reinvent them. Then there are
the civil engineers who build dams and other civil works. When I was
speaking about getting them educated I was only speaking about the civil
engineers who build dams.

Straub Twenty or thirty years ago Professor Fere at Harvard was responsible for
setting up some public health training activities for engineers in England and
other European countries. The development occurred here first and then
went over to Europe.

Warren Talking about engineers, it is useful to distinguish between the big engineers
and the little engineers. The big engineers do projects that are enormously
expensive. It is not always easy to consider health in the equation because
these projects are so massive. The Gazira project in the Sudan is an example.
When they started they were very concerned about schistosomiasis. They did
everything they could, engineering wise, and in other ways, to try and prevent
schistosomiasis and they failed.

Sanders Why were they so unsuccessful in controlling schistosomiasis? Was it lack of
knowledge or were there too many interacting factors?

Straub They didn't know how. For instance, they tried to prevent snails from getting
into the canal by building barriers. But that didn't work. Snails can hop over
on the feet of birds. The specific engineering measures that they took didn't
work.
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Bradlae There are two very large schemes in the Sudan. The first one was not
designed with schistosomiasis in mind, but the second one was. There were
certainly some naive aspects of it, but for whatever reason, the level of
schistosomiasis is very much lower in the second scheme. So an effort was
made that did seem to produce some effect.

Straub One thing you can do in going about solving the problem is to install costal
concrete canal linings. But that is too expensive.

Bradley It certainly is very expensive. But if one is going to spend a lot of money on
a large development project, a reasonable amount needs to be spent to deal
with the health effects. They actually spent less than one percent for all of
the human problems.

Ruttan There has been an interesting evolution in the planning of multipurpose river
basin projects. If you look back to the '50s and '60s, they often didn't even
consider the costs of the irrigation water delivery system. This is the time to
turn to Ken Warren's presentation. I want to know your response to David's
assertion about your commitment to chemotherapy.

Vaccines. Drugs and Tronical Disease

arren I would like to make several points. One is: what is tropical disease? It
turns out that, if you go back historically, and David alluded to this, tropical
disease research has almost wholly been concerned with parasitic diseases.
Parasitic diseases are those caused by protozoa and helminths. The schools
of tropical medicine in the U.S. and Europe focused largely on those
organisms. The interesting thing is that when we began to look at this
question, and we looked at the best mortality figures we could get, we found
out that the greatest killers in the developing world were not the parasitic
diseases, but the diarrheal diseases and acute respiratory infections caused
largely by bacteria and viruses.

There are about 32 million deaths a year from all infectious diseases in the
developing world. Of those, the only major parasitic infectious disease is
malaria - which causes about 1.2 million deaths. The parasitic diseases,
however, caused an enormous amount of morbidity due to their prevalence
and chronicity. Individuals may not only have one of them, but, in many
cases, seven or eight different parasites. The data on morbidity is a scandal
in public health, as we have failed to develop methods of measuring it
accurately. If we can't measure morbidity, we can't convince anybody that
these diseases are worth spending any money on.



24

Now that gets us to economics. I would like to suggest to the economists that
medical and health research is relatively cheap! Furthermore, research offers
enormous hope in being able to develop new methods, and improved and
cheaper methods for dealing with these problems. So I think that we should
not hesitate to insist that a small but significant proportion of the money
going into any control effort should be devoted to research.

We're still dealing with vaccines that are twenty to fifty years old, and that are
difficult to administer. If we had better vaccines, we could work much more
efficiently and cheaply. rm taking a more positive view on this than anybody
has expressed here so far. I think that we can do many things that are
positive and relatively inexpensive and can improve health drastically in the
developing world.

We've had about six vaccines that are highly efficacious. After the great
success of the smallpox eradication campaign, WHO started the Expanded
Programme on Immunization. A problem was that the immunization
campaigns, though planned very carefully, were moving too slowly. UNICEFs
child survival program, has, in contrast, been particularly successful. Through
The Task Force for Child Survival which coordinated the efforts of WHO,
UNICEF, UNDP, the World Bank, the Rockefeller Foundation, and Rotary
International, the immunization rate rose from 20% in 1984 to more than
70% five years later. It should reach 80% this year. These campaigns are
directed toward mortality, although they do affect morbidity - particularly with
respect to polio.

The vaccines that we have available now work, but if we could improve them
we could drastically increase coverage and lower costs. We now immunize
children against measles at about 9 months of age. But severe measles occurs
in younger infants. There is a new vaccine called Edmonston-Zagreb that can
be used to immunize children at 4 or 5 months. It is also necessary to reduce
the number of doses of most of the vaccines and to eliminate the toxicity and
side effects of the pertussis and polio vaccines.

The first genetically engineered vaccine may be the next vaccine added to the
Expanded Programme on Immunization. Hepatitis can be transmitted directly
from the mother to the infant, but death doesn't occur at that point - it occurs
thirty or forty years later when the patients die of cancer of the liver. Liver
carcinoma is one of the most prevalent forms of cancer in China, Southeast
Asia, and Africa.

The important thing is that the immunization campaigns have been shown to
work. Annual or semi-annual campaigns have been developed and the
infrastructure now exists to maintain these high levels of immunization. Now
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that the implementation systems are in place, the next priority is new vaccines.
The two areas that we really have to do more on are diarrheal diseases and
acute respiratory infections. The one vaccine in the diarrheal area that looks
somewhat hopeful is that for the rotaviruses which cause about 15-20 percent
of lethal diarrheal episodes among infants and young children. Other
necessary vaccines are those for enterotoxigenic E. coli and cholera.

For acute respiratory infections, the age of the infant is a problem. The
polysaccharide vaccines for pneumococcal pneumonia cannot be administered
to children under two years of age. A new polysaccharide vaccine for H
influenza B has been hitched to a protein, and can now be given at a younger
age. This might be done for the pneumococcal vaccine as well. Work is also
underway on two of the major viral infections, parainfluenza and respiratory
synctial virus.

In the meanwhile, we have developed a variety of drugs with which we can
control virtually all of the helminthic (worm) infections of mankind in a very
simple and relatively cheap way. We now have three broad spectrum
anthelmintic drugs which effect many different parasites simultaneously. And
they overlap so that most of the helminths infections can be treated using
these three different drugs.

The other interesting thing about these drugs is that they're all oral, and are
all single dose and non-toxic. David Bradley emphasized that if you have just
a few worms, you don't get sick. With all of the worm infections, it is the
small proportion of individuals with heavy infections that become ill. The
overdispersed distribution of worms in populations is not a bell shaped curve.
It's a curve in which only about 10% of people at the end have heavy
infections. Most of the 10% are school age children. The strategy used by
the Rockefeller Foundation in the 1920s to control hookworm in the southern
United States focused on that 10 percent. Now you can give a single drug,
albendazole, to control the major geohelminths, hookworms, ascaris and
trichuris, simultaneously. Praziquantel can be used for the control of
schistosomiasis, and in most cases, requires one treatment at three to four
years. The drug is also effective against liver flukes (except Fasciola), lung
flukes and intestinal flukes, and all of the cestodes (tapeworms). Ivermectin
will control onchocerciasis and the filariases, as well as several of the
geohelminths. It would have to be given about once a year or perhaps every
2 years. It is hoped that anthelmintic campaigns will be developed through
the school systems. They will keep helminths well below the level where
morbidity occurs. An interesting thing about the drug campaigns is that if you
are giving the pills frequently enough, you can also include some important
micronutrients such as Vitamin A and iodine. Furthermore, these campaigns
would be relatively inexpensive.
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At this point, it is worth mentioning that it is possible that the next disease
that will be eradicated is a tropical parasitic disease called dracunculiasis, or
Guinea worm, or "the fiery serpent"! It is a disease of agricultural areas. Its
method of transmission makes relatively simple methods of control viable.
Finally, I would like to say that genetic engineering gives us a whole new set
of powerful methods for disease control This field only began 10 years ago.
It is amazing how much we've learned about AIDS in the short time it's been
around. Think where we would be if AIDS had been discovered 20 years ago,
before the techniques of molecular biology were available. Molecular biology
not only offers remarkable opportunities to produce vaccines, but also key
methods for producing new drugs. Most drugs act through protein receptors
and enzymes. Molecular biology will give us not only the primary structure
of these strings of amino acids, but also the tertiary three dimensional
structure. Once we know the shape of the binding sites of the enzymes and
receptors, we can design drugs specifically for those shapes. In the
meanwhile, molecular biology is developing new techniques, such as the
polymerase chain reaction, with which a few molecules can be multiplied a
billion fold within a short time.

I feel that with the implementation systems that can be developed for the
delivery of drugs and vaccines, with more effective use of what we have now,
and with the addition of what molecular biology and other new techniques can
bring us, the future looks bright for the significant control of large numbers
of specific tropical diseases.

Allen Do you have cost figures on the anti-helminth drugs?

Warren Yes. If you tried to purchase praziquantel in pharmacies in the developing
world, it would be as much as 10 dollars a dose. Because WHO did the
major testing of this drug, it is available for mass chemotherapy at a much
lower price. The price is declining further because Korea is now producing
it in large amounts. Ivermectin is now being given free for mass treatment of
onchocerciasis in West Africa. Albendazole is fairly expensive, but there are
similar drugs that work almost as well. The basic point is that if we could
establish this strategy of distributing these drugs widely - we are talking of
treating about one billion children a year - the prices should go down to a few
cents a dose. When vaccine purchasing systems were established by UNICEF,
the cost of vaccines went down drastically to the present level of 36 cents for
the EPI six.

Bradley If I were Gene Allen, I would find that a rather unsatisfactory answer. Is
there some place where the current state of testing these things and the
current cost estimates are summarized? It is a complicated story.
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Warren The World Bank is publishing a series of studies of the cost effectiveness ofcontrol of the major diseases of the developing world; it includes a paper onhelminths which provides many of the details.

Bradley Is that the Jamison volume?

Warren Yes. But it hasn't been published yet.

Bradley The point that I was making is that, historically, chemotherapy has been
relatively successful in the short run, and relatively unsuccessful in the longerrun. But I do agree that helminths are likely to acquire resistance to drugsmuch more slowly than protozoa and bacteria. I also have some concernsabout their feasibility, on a long term basis, from a distributional perspective.
Efforts to maintain anti-malaria drug treatment on a regular basis for periods
of time have been rather discouraging. The first trials usually get very highcompliance rates but they tend to fade off.

Ruttan Pilot programs always work well.

Bradley Once you get to the stage where it becomes routine and bureaucratic, thenit becomes less effective. I certainly feel if you are going to have regular
distribution through the school system, and not the health care system, it willdepend on having universal primary education. But I strongly support theview that is the way to go on rather than with the health care system.

Henderson The question of how to sustain a large scale program is crucial. The belief,at the present time, is that we need a common health care system thatprovides the drugs through conventional health care providers - mainly theprivate doctor. The fact that it doesn't work is not questioned! There is nowan eight year experiment in Brazil where two days each year they have aprogram to vaccinate all children throughout the country. They are stillreaching about 90% of the children. The question we have to face is whatimaginative alternative approaches might be applied to the problem, ratherthan to ask how to reform the existing system. There are efforts now beingmade to test alternative methods for delivery of other health careinterventions. The anti-helminth campaign is an interesting and innovative
way to deal with parasitic disease problems. Not to eradicate or cure, butonly to prevent serious illness. There are those who see this as beingdetrimental to the primary health care system because, if you will, it will beproviding drugs outside of our conventional "guild of physicians" system.

Existing vaccines are cheap, but they are all vaccines that were developed foruse in industrialized countries. We are paying only the incremental costs fortheir production now. What we are concerned about is what happens with a



28

malaria vaccine, for example, which has little application in the industrialized
world and whose costs, therefore, will need to be borne fully by developing
countries. I think we are a bit worried with what may happen with an AIDS
vaccine and how that might be paid for because we are by no means certain
of how extensively that vaccine will be used in the industrialized countries.
The vaccines being discussed at the moment are likely to be expensive. There
is no one looking at this problem all the way from the research and
development side to the application side.

Bell In our recent discussion, we have still been talking about delivering health
services - delivering vaccines or whatever. We talk about using schools, using
the primary health care system and using hospitals. There has been a serious
underestimation of the problem of educating people to know if and what they
need. In the U.S., measles vaccine hasn't worked because families haven't
realized they need it. Consequently, they haven't gotten their kids immunized
and measles keeps coming back. We have numerous cases and minor
epidemics. The point of all this is that too much thinking in health stops with
the medical services. It does not include addressing the question of whether
health education can be thought of much more significantly in terms of health
motivation or health understanding

The reason I intervene now is that Don Henderson made a reference to the
field of agriculture. If you develop an improved variety of rice, there is
institutional support for getting it to the farmers, educating them about its use.
And they have financial motivations to seek out the knowledge and adopt it.
Is there anything similar in the health field? We are inclined to think of
families as passive. They get health done to them.

Warren As you know, Jim Grant at UNICEF is one of the world's great salesmen.
When we got into these immunization campaigns, we were all thinking along
the traditional lines - which was to put it through the primary health care
system. Albert Sabin, however, started polio treatment campaigns in Brazil.
Colombia did the same, publicizing the campaigns on radio and television;
they actually worked. If we apply these effective drugs for helminths, we will
need to develop an education campaign.

Rosenzweig I think the point about the demand side is very good, but there has been some
confusion about the supply side. You shift from the issue of the incentives or
motivations for households to use these preventive or curative inputs, to the
supply of information as if that was again the principal constraint. It may not
be. Let me take the agricultural example. It is true that with improved crop
varieties, it is in the farmer's own interest to adopt them. It is also true the
most educated seem to adopt first. But for several of the diseases, we have
been discussing the returns may not seem very apparent to the households
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that will have to make the decisions. I think we will have to pay a lot more
attention to the returns to these households, given the kind of economic and
technological environments that they are in the agricultural example again.
The green revolution induced a lot more investment in schooling on the part
of households. Households perceived that there was a higher return to
schooling than before. It seems to me that the ignorance of the incentives
and the technology will tend to lead to mistakes in designing campaigns that
concentrate just on pushing particular inputs.

Henderson Let me follow on that. I think there is a feeling that somehow, if people only
knew what was good for them, they would do it. The fact is that we know
that most people don't! Around this table here there are a number of us who
don't!

Warren You know that DA. Henderson is one of the world's great smokers!

Henderson Ex-smoker! The success of the smallpox campaign was due, in part, to
marketing and merchandising. If we got the vaccine into the villages andobtained the support of village leaders, we never failed to get 90%
acceptance. It was not a problem. For all of the comments about resistance-
it wasn't there at all. If we turn to the United States and the measles vaccine
that David was talking about, we find that our coverage for 2 year old kids is
about 60%. In San Antonio, where there is an effective information program,
it is close to 90%. In some of the cities with poor records, we find that they
won't give the vaccine to children unless they are enrolled in a well baby
clinic. They are telling the parents that they must get the vaccine, but we're
going to keep you from getting it every way we can. They have hours which
are convenient to nobody but to the people who are administering the
vaccine. How, without making it available conveniently, can people accept it?
On the other side, we have many who argue that if the people only
understood, they would bring their children. Yet we have figured out every
possible way to block them. I support the education. But I don't think that's
the real barrier.

Warren I would regard these precise international data as very inaccurate!

Henderson Yes. But about 60% of the vaccine is now supplied by the federal
government.

Rosenzweig In a low income environment, the value of children may be low. The value
of time is low where people do not place a high value on human life.
Rationally or irrationally, it's not clear whether it's in their interest to pay $20
to lower the probability of preventing death or morbidity.
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Henderson That is why the World Bank, in its financing of health services, recommends
that preventative services be provided at no cost, whereas curative services
should be charged for.

Osterholm I would like to follow up on a point that Don Henderson made. I think the
issue with measles is not just an issue of marketing the vaccine, but it's also
a perceived risk. The perceived risk is very high. In the inner cities right
now, we usually see less than 40% immunization rates for measles; elsewhere
in Minnesota, it's 98%. We just had a big measles outbreak here. It's very
hard to get parents to bring a well child in when the only care that they have
access to is emergency medical care. In families who are economically
unsure, or emotionally troubled, or where there are drug problems,
immunization is very far down the road in terms of their priorities. The most
immediate problem in many cases may simply be food. It may be a sustained
drug habit. That's the real problem. Getting access to care is a major issue.
Marketing is very much a secondary issue: Once we can get in there, we can
get the vaccine administered. But we have to have access to these children.
In the developing world, you talked about Brazil, it may be very different. In
this country, we have a whole series of patient rights issues. In Brazil, you
may be able to line up 30,000 kids and hit them just like that with no time
spent in long lengthy periods to try to explain to parents what the reactions
might be. We have a whole different situation here in this country.

Henderson That's not the way it works in Brazil!

Osterholm I'm not saying it works in Brazil that way. What I am arguing is that there is
a continuum. Why don't the physicians want to give vaccines here in this
country? Because they are worried about getting tied into a liability suit.
And this has become part of the access to care issue.

Ruttan I'm now going to ask James Chin to focus specifically on the issue of AIDS.
I hope he will relate his presentation to the issues that we have just discussed.

Where Do We Stand on AIDS?

Chin Before I get into my presentation, I would like to make a comment about the
AIDS vaccine that Don Henderson alluded to. I believe that we won't have
to worry about having it in this next decade. There is also an interesting
technical facet, because it will be totally different from other types of vaccines
and approaches. Besides, the question of whose children you give it to-
obviously someone else's children, not your own-there will be an efficacy
issue. I submit that whenever a vaccine ever becomes available for AIDS, it's
not going to be a 100% effective vaccine. We will be lucky if it's 80%
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effective. Even if the implementation rate is 90%, with an 80-90% effective
vaccine, you will not be able to ease up on efforts to achieve behavior
changes. We will need to continue with the prevention package that we're
currently engaged in, as well as introducing the vaccine if it ever becomes
available. Im a pessimist about the availability of an AIDS vaccine in my
professional lifetime.

Let me now turn to my presentation. I am Chief of Surveillance Forecasting
and Impact Assessment for WHO's Global Programme on AIDS (GPA). I
basically have been a one person unit for the past three years, tracking the
global trends of HIV infection and AIDS, and developing surveillance
methods to try to come up with estimates of what is the current situation and
pattern; what are at least the short term trends that we can have some
reliance upon; what do these numbers imply in terms of impact, in terms of
morbidity and mortality, and what population changes will result from HIV
infection and AIDS? The literature on AIDS is simply overwhelming. I can't
keep up with it. Much of the literature is not relevant to the public health
issues that we are addressing. I let the biomedical research units look at
biomedical issues. I am concerned with epidemiology and surveillance-I see
very little literature on these topics, especially for developing countries. So
what I will do is give you my own personal and professional perspective on
what I believe to be the current situation. You can translate that into what
impact it will have on agricultural systems.

There are tremendous misconceptions about when and where HIV began to
spread. If there is one thing we are sure of, it is that HIV and AIDS
originated in some other country! There is universal agreement on that. But
that's the only thing we can agree upon. From the WHO perspective, it
doesn't matter whether it was in a KGB laboratory, or a CIA laboratory, or
from Mars, or from San Francisco, or Central Africa. The important thing,
at least from the public health perspective, is when did it begin to spread
extensively. In the industrialized countries and in Central and Eastern Africa,
extensive spreading probably did not begin until the mid-1970s. HIV has
probably been present for at least a millennia in Central Africa. That's not
official. That's my personal opinion. There is evidence that the virus was
present at low levels in rural parts of Africa in the 1970s. A follow-up in the
same population in the mid-1980s showed similar low levels. This suggests
that distribution and the prevalence of HIV infections is very dependent on
where the virus began to spread in the population and on the sexual and drug
behavior in the population. If the virus had not appeared in San Francisco
or New York, it wouldn't have changed what has been happening in Africa.
What would have changed would have been sensitivity to its importance. It
was recognized among gay men in San Francisco in the early 1980s. But in
retrospect, we know from other laboratory data that the virus was already
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fairly well entrenched in parts of the Caribbean, Central Africa, and some
European cities in the late 1970s. So by the time of recognition in 1981, it
had already been fairly well seeded in major parts of the world.

We do not have complete information on what is the infection rate or rate of
progression of those infected with AIDS. When you conduct studies primarily
of people with hemophilia, of gay men in San Francisco or of other gay
cohorts, the data suggests that about 50% of individuals infected will develop
AIDS within a ten year period. That's about the length of the observation
period. We don't know beyond ten years whether the vast majority of those
infected will develop AIDS or not. The assumption is that the vast majority
will, but we just don't know. For projection purposes, we make that
assumption. For short term projections, progression beyond 10 years really
doesn't matter because the majority of the HIV infections throughout the
world have occurred within the past ten years. The extensive spread started
around 1980. The vast majority of infected persons have not been infected
for ten years. So we do have at least some measurement of the potential
impact. If we can measure how many people are infected and come up with
an estimate of the proportion who will ultimately develop AIDS, then we can
begin to give a general dimension to the problem. The patterns are quite
clear. What we saw in the industrialized countries probably was a very large
sharp burst of infections among the gay population, and shortly after, among
some of the intravenous (IV) drug populations. Whether that has declined in
the IV drug population we don't know. But it clearly has declined in terms
of new infections in the gay population. But with a mean incubation period
of ten years, we are still harvesting that tremendous increase in HIV
infections in the early-to mid-1980s. It will not be until sometime in the early
1990s that a major reduction of AIDS cases can occur in the industrialized
countries.

One thing I think is clear-we now have grasped the general dimensions of the
AIDS problem in industrialized countries. It's not going to wipe out
civilization. It will be a major problem, and it will primarily affect the 20-40
year old male population in the cities. The trend in the future will, I think,
be totally different. I think it will occur mainly through heterosexual
transmission and be concentrated in inner city populations that have high
rates of sexually-transmitted diseases. An interesting finding is that if you
look at all of the estimates, HIV infection rates in industrialized countries
have been going down gradually. In the U.K., the 1987 estimate was between
50 and 80 thousand. When the Cox report came out, the estimate dropped
to 20-50 thousand. Similarly, in the United States the first estimate, made in
1986, suggested that it was between 1.0 and 1.5 million. More recent
estimates say that it could be as low as a half million. By modeling, you can
generate the current number of AIDS cases in the U.S. with about 500
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thousand infections in 1985 or 1986. The proof will be the actual numbers for
AIDS in the 1990s in the U.S. Most epidemiologists do not believe that the
current prevalence of HIV infections in the U.S.is more than 1.5 million.
Therein lies the relative degree of accuracy in serological surveys. But for
public health purposes, in terms of general policy and the general impact in
the U.S., it sounds ridiculous to say it doesn't matter whether it's a half
million or a million in the short run. The numbers of AIDS cases that will be
occurring over the next several years will be still substantial. Current
programs and policies will have to remain the same.

The situation in Africa is totally different. It was primarily an urban
phenomenon in the early- to mid-1980s. But over the past few years, we are
getting very disturbing serological data from rural areas indicating a significant
increase. We made a large serological analysis of the data for Africa in 1988
and came up with an estimate of about 25 million HIV infections in sub-
Saharan Africa. We are in the process now of looking at all of the more
recent serological survey data. Our estimates will be finished in the next two
or three months, but I can tell you that in the ten most heavily impacted
countries in 1987 there were about 1.7 million cases according to our estimate.

Warren I would regard this precise international data as very inaccurate!

Chin I can assure you that with regards to officially reported AIDS cases, if I get
one number wrong a minister of health will be on the phone saying how come
we reported 43 and you show 44? Then I have to do a series of calls to the
regional offices to get it rectified. But I don't really believe the data either.
But if we believe that there are 4 or 5 million infections in Africa, we can
come up with some approximation of how many cases of AIDS should occur
in the next three or four years. We are providing the data to the African
countries for their policy use. Over the last several years, the pendulum has
swung from total denial to recognition that they have significant problems.
They now want more support. Part of the problem is that the support that
they want and need will be for health care. Let me give you an estimate. We
believe that up to now there may be 400,000 AIDS cases. Only 65,000 have
been recorded.

Henderson Are the 4-5 million infections you estimate among adults? If so, what is the
total adult population?

Chin About 200 million adults. I emphasize adults. The whole pediatric problem
is a separate estimation and modeling issue. We have made some predictions
on what might be the mortality impact. In some central African cities at the
present time, the total adult mortality rate is almost double because of AIDS.
Some of these cities have an adult mortality rate of something like 5 per
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thousand per year. We have a few situations in our modeling estimates that
mortality due to AIDS alone is close to 5 per thousand per year. In terms of
child mortality, we believe that by the mid-1990s, child mortality will rise by
about 50%.

Bradley Would that be from AIDS directly or indirectly?

Chin When we modeled child mortality, we took into account competing sources.
With adult mortality we didn't. If you take a look at projections for child
mortality, at least over the next decade, it is projected to come down
significantly. But when you add in HIV and AIDS, it stays near present
levels. The major focus of the problem worldwide will be in Central and
Eastern Africa. But even in these areas, the infection in the rural population
has been much less than in the urban. But recent serological surveys show a
closing of the gap. So instead of 10% of the urban rate now, it may be
heading toward 20-30, and in some areas almost 50% of the urban rate. In
a country like Zambia, there is very little urban-rural differential because it
is a relatively small country. But even in the most significantly impacted
Central African country, we do not believe that, based on these kinds of
numbers, there will be a major impact on population growth, at least during
this century. Even if urban rates continue to increase-and it's hard to see
how it can increase more when in some of these cities it is 30% of the adult
population. But if the spread into the rural areas intensifies in this decade,
then toward the year 2020, it could conceivably result in a negative impact on
population growth. FAO has been looking at certain agricultural systems that
are labor sensitive. Even in their report, in which they assumed larger
numbers than we had estimated, they didn't think during the decade of the
1990s there would be a significant impact. But clearly beyond the year 2000
there could be a significant agricultural labor loss.

Sanders What about the selective impact on blue and white collar workers in urban
areas?

Chin In contrast to a lot of other diseases where the higher socioeconomic group
is under-represented, they may be over-represented with AIDS. The data are
really not all in, but they certainly are not under-represented. When we talk
about 20 to 30 percent of the adult population, we're talking about the
doctors, lawyers, and technical people. That selected impact will have a
tremendous economic impact.

Sanders Is that being discussed in these countries?

Chin They are just beginning to get out of the denial phase. We provided them
with a lot of numbers in 1989 and we didn't get a single reaction. We will do
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it again with our new estimates. I think that we will be getting a lot of
interest and concern now. What we're doing right now is a very detailed
estimate for every single country in terms of what we estimate are the number
of HIV infections and the number of pediatric cases and short term
projections to about the mid-1990s. Right now we refuse to go beyond that.
We do not make any projections as to how high HIV infections will go in the
next five years. Maybe two years from now we'll take a look at the serological
data again, just to see what we think the level has reached, and then make
projections of AIDS cases two or three years beyond that data. We keep
trying, but we know of no valid way of modeling the increase in HIV
infections, except to just assume that it's going to continue. What kind of a
curve it's going to go up, we just don't know.

Ruttan Let me get one clarification. Can you say anything about secondary effects?
One is the effect, not only on the people who are infected, but on other family
members. Another is the effect on competition for health resources.

Chin I think we're looking at a situation in some of the Central African cities where
20% to 50% of the inpatients may be due to HIV related illness right now.
We expect that to go up more as the number of AIDS cases rises in some of
these urban areas. We're doing separate modeling on the whole problem of
the AIDS related orphans. There are situations where mothers who are
infected transmit the infection to a limited proportion of their infants. The
mother will likely die within about ten years from AIDS, leaving orphans
behind. And those numbers are staggering.

Ruttan What about the competition for health resources?

Chin The competition will continue to grow. We are trying to provide projection
of HIV related diseases and illnesses to the countries for their planning
purposes. Up to 20%-40% of their patients now are HIV related. We make
projections of two-fold or three-fold increases in clinical cases over the next
several years. Some policy choices will have to be made in terms of how to
provide care for these individuals.

Osterholm Anyone who has followed the San Francisco meeting will be sensitive to the
controversy about how much is spent on AIDS. Public health has traditionally
been concerned about both quantity of life and the quality of life. One of the
functions of public health is to look at what kills people early in life-what
kills them young. We use a concept of potential life loss. It is nothing more
than age 65 minus the age at which people die. In Minnesota, with 4.2
million people, half of whom live in the Twin Cities metropolitan area, AIDS
is already the number one cause of potential life loss among men between the
ages of 20 and 64. It has outdone heart disease in Minneapolis. In St. Paul,
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it's second, and by next year will rank first among men between the ages of
20 and 65. This is an unbelievable trend. It's unheard of in modem public
health history. If you go to the rest of the metropolitan area outside of
Minneapolis and St. Paul where the concentration of AIDS is much lower, it
barely makes the top five, which is significant. If you go to greater Minnesota,
it doesn't even hit the top 30. So you have this great disproportion in years
potential life loss due to AIDS relative to other diseases. In Africa, one of
the things that will be interesting, given a shorter life expectancy, would be to
try to put AIDS into a years of potential life loss model. With this sexually
active population being at risk, which is younger adults, it even makes the
disparity worse than implied by mortality numbers. We will be keeping a less
productive older cohort alive during the next 10 to 15 years, while losing large
numbers of the most productive part of the population. Is this a fair
assessment?

Chin It goes back to looking at the numbers again. For New York City and San
Francisco for males and females in the 25-34 year old age group, AIDS is the
leading cause of death. It's been that way for the last several years. But on
a global perspective, it is small in terms of absolute numbers. We have been
trying to talk to the Asian countries in the development of their AIDS
programs. It fell on deaf ears, except in Thailand and India, where they now
are seeing high infection rates in their population. Most of Asia will not
experience in this decade large numbers of AIDS cases.

Johnston I have a specific question. I gather that the percentage of infected women
who transmit the infection to newborns is less than 50%.

ChiQn It's a moving target. The data suggests that as the woman develops clinical
symptoms, her infectivity increases, so some of the initial cohort studies may
have been in populations where a lot of the women were recently infected.
But right now, I can say that nobody really has the answer to what is the
overall transmission rate.

Warren We have heard about the urban-rural differential in Minnesota. What about
Africa?

Chin What we're finding is that it depends on the country. The British left behind
a lot of good things. One of them was roads. So countries like Zimbabwe
and Zambia are relatively small countries with good road systems. The urban
and rural differential in Zimbabwe and Zambia is not very great. In Zaire,
there is a tremendous urban-rural differential. In Uganda, the survey which
was completed in 1988 shows a lot of rural areas with 10-12% of sexually
active adults with AIDS. It lagged several years behind the urban epidemic.
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BfIl We see newspaper accounts, heart-rending stories about particular villages

with much higher numbers than in the urban areas. Do we have the
socioeconomic studies of what is happening in places like that? Isn't it a
matter of the whole social fabric and the food system rather than just the new
numbers?

Chin Unfortunately, the Raikai district has been over-studied. Officials in Uganda
now refuse to let anybody in unless they will do something materially to assist.
UNICEF is interested in trying to assist with the AIDS related orphan
problem. Africa is going to have to respond to this issue by the development
of new social institutions that have not been necessary in the past.
Supposedly the family and the community took care of each other.

Bell There really ought to be more African investigators.

Chin There should be. In the coming years, there will be, but up to now the AIDS
problem has been avoided. Now it's being accepted. Unfortunately it's at a
time that a lot of the programs are being cut back.

Bochniarz I'd like to come back to your estimates. What is the situation in the socialist
countries?

Chin In Eastern Europe, the situation is totally different. From all of the data that
are available-and there are lots of data-the general infection levels of HIV
are low in general throughout Eastern Europe. The problem, at least in the
USSR and in Romania, is a Murphy's Law situation. You had blood donors
who likely were infected out of the country or had sexual contact with infected
foreigners. Health workers were treating children with multiple injections of
blood, plus multiple uses of needles. We have had spread of HIV like this in
a few pockets. But when you look at the whole Eastern Europe medical care
system, it wasn't bad practice. We believe that perhaps there could be a
significant round of hepatitis B transmissions over the next several years. It's
an interesting thing to look at, and like the hemophilia situation, very
unfortunate. But I think that, in general, Eastern Europe will experience low
HIV infection rates. We will have to continue to monitor it. The USSR has
tested 50-80 million people, mostly pregnant women, and found virtually no
infections.

Bradley I just want to come back to your question on secondary effects. One problem
for the orphans is not only are they orphans but also they are stigmatized
because of what their parents have died from. Whether HIV positive or
negative, they are not appreciated in the community. It is assumed that they
are a very high risk group and they are going to die anyway. The second issue
is TB. In most of the Eastern and Central African countries, TB has either
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been steady or going down until a few years ago. Now it's unquestionably
rising. One of the things that HIV gives people is tuberculosis. There are a
lot of new cases of TB in HIV negative people. There is an atmosphere of
despair. A colleague talked with a taxi driver recently who said, "But we'll die
before we're 40 anyway." That may be one of the reasons that some of the
people were not very interested in getting involved in AIDS research work.
The sense of despair leads to a view that nothing is worth starting. It might
be interesting to compare AIDS in Uganda to the great sleeping sickness
epidemic of the early 1900s. It had a mortality rate of about 30%. The
effects on agriculture would be difficult to measure because everyone was
moved out of the impacted area in an attempt to stop the infection.
Agriculture was disrupted for other reasons. But certainly there are analogies.

NUTRITION, ENVIRONMENT AND HEALTH

Food SuDply and Health

Ruttan We will now turn to Michael Osterholm of the Department of Epidemiology
of the Minnesota Department of Health for a domestic perspective on issues
of health and food supply.

Osterholm Food supply is a little bit different than agriculture. One of the things that
I have become very aware of here in Minnesota, an area that has been
somewhat isolated from foreign impact, is that today there really has been a
globalization of the food supply. You can't talk about food today without
talking about it as a global issue as opposed to a regional or national issue.
There have been major changes in our food supply over the last 25 to 30
years. The cardiologists and the public health epidemiologists have convinced
us that a meat and potatoes diet isn't the ideal diet to assure longevity. As
a result of that there have been major changes in food consumption. Our
food supply is much more complex. For example, a well known grocery store
owner in the Twin Cities recently commented that when he started his store
in St. Paul in 1955 he had approximately 355 items in that store. Today that
store stocks 30,000 different items. That gives you some idea how access to
foods have changed. Today I can buy fresh seafood as easily as I could if I
lived in Seattle or Boston. The fruits and vegetables that I purchase in our
stores here sat in fields of foreign countries seven days ago. You recall the
case of the poising of the Chilean grapes. Epidemiologist now have to try to
understand the international food supply system. May types of fresh food that
was supplied by domestic growers have been displaced within the last 10 or
15 year because of cheaper foreign sources. Some have asserted that the
industrial sweat shops of the 1920s and 30s have been replaced by the
agricultural sweatshops in the 1980s and 90s in many areas of the developing
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world. It is now cheaper to refrigerate items and bring them to the U.S. from
Latin America or from Southeast Asia than it is to produce them in this
country. One has to begin to look at the whole area of food as it comes into
this country and what impact it is having in those countries. I was involved
in a recent meeting where a major issue was what is happening on the
implications for our concerns is that these markets and supply sources can
change very quickly.

Let me give some examples related to the issue of surveillance. I am not
trying to be outrageous but there is growing evidence that the microbiologic
safety of the food supply in the U.S. today is probably at an all time low in
moder public health history. We have been grossly over-concerned about
things like alar. But we do have tremendous microbiology problems in food
supplies that are only rarely being detected. For example just last year a
streptococcus outbreak occurred among students at a major U.S. college. The
Center for Disease Control was called in. The reason why the CDC was
called in was that a week prior to this there had been a sabotage episode in
the school kitchen where someone had taken a condom full of feces and put
it in the ice cream machine. They thought the two were related. They found,
in fact, it had to do with some contaminated mushrooms. These were cans
that had come in from Taiwan. Because of this outbreak, further
investigations started to uncover more problems. The FDA has no authority
to inspect in any countries outside of the United States. They found out that,
in fact, 45% of the canned mushroom coming in actually were illegal. They
were not even from licensed manufactures in foreign countries. Had it not
been for this episode, in which a saboteur was suspected, this never would
have been picked up.

We worked on an outbreak last year where members of a professional
football team became ill two days after returning from a game in Miami. It
turned out that it was due to contaminated food on a Minneapolis based
airline.

Ruttan I thought it was just the bad food they serve on Northwest.

Osterholm This was especially bad! As we traced the outbreak it involved over 8,000
travellers. It never would have been picked up had it not been for the
football team. What it turned out to be was a series of food handling
problems in the kitchen. It illustrates two things. One is the lack of
surveillance. The second thing is that 70% of the lettuce that was being used
came from foreign countries. Most of it was from Central America or
Mexico. Again, the movement of these products are from very diverse areas
that are difficult to monitor.
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We also worked out the sources of a very large outbreak of salmonella last
year. It was a rare type which turned out to be cheese related. There is a
major safety problem with the cheese industry in this country. 35% of the
cheese that is being used in this country right now is from foreign sources. It
is even coming from places like South America and Southeast Asia, places
one usually does not think of in terms of cheese imports. It is being brokered
from New Zealand to Thailand and to here. We've picked up incredibly
complex sources of food distribution product patterns. Within the United
States, we have cases of cheese that had been produced in Minnesota, shipped
to Wisconsin, and sold to a firm in Pennsylvania which, in turn, sold it to a
firm in New York, which then moved it back to Illinois, and was ultimately
sold in Northeast Iowa. That seems absolutely idiotic in terms of
transportation costs. But it illustrates the complicated web we are dealing
with.

Finally let me refer to one more case that illustrates the problem. I've had
the unfortunate or perhaps fortunate experience of working extensively with
a recently documented condition associated with taking L-tryptophane. It is
a blood and muscle disorder. The connective tissue of the body becomes
leather-like. In Spain, 3-4 years after an outbreak in 1980, up to 10-15% of
the patients have died. Last fall, our group and a group in New Mexico were
able to put indexes in L-tryptophane. We have been able to associate it with
a manufacturer in Japan. This particular company produces L-tryptophane
using fermentation. We have actually been able to trace it back to certain
procedural aspects in the production process. The punitive agent of this
particular product appears to be a metabolite of aclymiclophasia. This is a
genetically engineered strain that pumps out all kinds of L-tryptophane in
fermentation but also pumps out this metabolite.

The reason I bring this up is because of its international dimension. Japan
supplies all of the L-tryptophane to the world. The plant is located in the
middle of a large petrochemical complex in southern Japan. It looks just like
any other refinery. They make this particular material outdoors in a series of
tanks. They are very good at manufacturing the organism. We're going to
see some problems that we never anticipated. This is one of them. And I
think it is going to raise issues about genetic engineering in a big way. We
did a great job of putting out L-tryptophane but we never anticipated that this
metabolite is a result. We actually can tie the problem to strain changes. As
they kept getting the strain more and more cranked up to do more and more
L-tyrptophane the metabolite also went up. And so I think it is going to have
a long term ramification.

Finally I would like to emphasize that disease surveillance is something that
at best is very poor in this country and almost non-existent elsewhere in the
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world. We have very little capacity to pick up these emerging problems. And
they are very real. I might add for example, for any of you that are eating
cantaloupe right now, there is a big outbreak in this country right now of
salmonella chester. We have been able to track it to cantaloupe coming in
from Mexico and Central America. CDC has just completed testing on a
number of cantaloupe for salmonella chester and as of last week about 30%
of all the cantaloupe they were testing right off the market shelves has
salmonella.

Straub Excuse me but when you say important can you give me the proportion of
people who are affected by salmonella in the United States? I didn't know
it was that important.

Osterholm That relates, in part, to what Don Henderson was talking about. We don't
really know. If we look at the reported cases, we are now reporting 85-90
thousand cases a year. This is just the tip of the iceberg. When I look at the
outbreaks that we've had here in the state of Minnesota, and try to make
those extrapolations, I estimate everyone has one attack every 2 or 3 years.
Had the Minnesota Viking football team not gotten sick, we would have never
picked up that outbreak. I mean I can go through so many - the cheese one
we never would have picked up, had it not been a rare form of cheese
salmonella.

Straub Are you saying that the number of recorded cases has gone up sharply?

Osterholm The number of recorded cases has gone up, but I would be hard pressed to
say whether it is an improvement in reporting or a real change. If there is
one food-type of setting that we would love to eliminate its salad bar. The
American salad bar lends itself to all of the worst microbiologic food disease.

Let me illustrate why our knowledge is so poor. On the salmonella case we
could not find the salmonella using methods available in American
laboratories. Finally we sent it to a researcher in Canada who had worked
with a lot of outbreaks in cheese. He eventually found the organism. It was
in the cheese packages at the level of about 2 cells per 100 grams. We're
talking about an infectious dose of one part in a million, when you are
putting 5 million tons of this cheese out in a 4 month period you don't need
to have a high level of contamination to get a lot of people sick. That's the
kind of thing that does not get picked up. We in this country are smug about
the safety of our food supply when in fact even here it is a problem. Our
problems are compounded in the developing would where I think the food
supply itself has to be considered as one source of serious illness along with
water sanitation and infectious and parasitic disease.
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Ruttan One of the issues that concerns us in agricultural development is that fresh
fruits and vegetables are the most rapidly growing exports from developing
countries. This growth has particularly favorable development implications.
Production is relatively labor intensive. It is not easy to find things that they
can export that are labor intensive. To economists one of the things that we
would expect is that we will begin to use our regulatory regimes as a
protectionist device to protect our own producers. We have a legitimate
regulatory issue. So it has some rather interesting implications for economic
development.

Osterholm As a public health practitioner, and, as someone who has been involved in a
number of cases of international transmission, the United States Food and
Drug Administration is almost totally incompetent on this matter. The
Reagan administration pushed the agency to the point where it is almost
useless. It is almost an accident when they detect something. The situations
I have described were not a result of detecting something in the food supply
first but rather responding to an outbreak. I really don't fault the FDA in the
sense that they do not have the capacity to do much more. They have had
their workload significantly increased and their work force reduced. They
don't have the resources to find better methods of detection.

In the case of salmonella in cheese the Canadians were capable of picking it
up and the FDA was not. The Canadians have a real interest in R and D in
this area. They have developed methods of detecting salmonella at levels that
are now important but that would have been feasible 20 years ago.

When I came into this business in 1975 we tested things chemically at a level
of one point per million. A lot of things looked fine. But now that we canto one point per billion we find that we have problems. The FDA is still at
parts per million in most of what they do - when they do it. For them they
have no jurisdiction outside the United States on food. Even when they went
to Japan with this L-tryptophane issue, because it was considered a food
additive, they had no legal authority to even look at any of those plants there.
A lot of places look to the FDA for leadership and support. But I tel you it
is a disaster right now. And there are those even within the government
willing to say that on the record.

Henderson The important point that Mike is making is that the surveillance system in this
country, let alone other countries, is pathetic. And unless we have a muchbetter surveillance system to measure cases of disease we're going to miss avery great deal. I was particularly struck by James Chin's comment that he's
responsible for surveillance and impact assessments for AIDS - and he is only
one person. It means we are not yet really concerned about cases of human
morbidity and death.
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Aflen I want to come back to Zbig's question because I think this is an important
issue. Some pesticides that we don't approve come back to the United States
in our food supply. As a food scientist I am reluctant to eat tomatoes in the
winter. Many of them come from Mexico and I am familiar with their
practices. It is a case where countries need to come together with some
uniform approach to regulation. I would also like to go back to Dr. Chin's
earlier question of whether or not there is any indication that the export of
foods from lesser developed countries is affecting their own food supply?
Vern, perhaps you have some perspective on this.

Ruttan It is a very complicated issue because of the potential trade implications. It
is one of the areas that has considerable promise from the point of LDC
economic development. As we become vulnerable to some of their health
problems they become vulnerable to our trade policies.

Osterholm There have been some serious problems with imported hamburger. As many
of you know 99% of the animal that walks into the slaughterhouse gets used -
the blood, the eyeballs, and everything else. Methods were recently developed
that enabled them to get an additional 3-4 ounces of additional trim from the
gullet. With that they were picking up was the thyroid. It was going into the
hamburger and the people who were eating this hamburger were getting
thyroid burgers. This was the cause of thyroiditis in this country. It was just
a minor processing change. No one would ever anticipate it until we had our
outbreak. No inspection services picked it up.

Ruttan We will now turn to John Murray and Doris Calloway to consider the
nutrition issue more carefully.

Nutrition. Disease and Health

Murray You have heard a lot of complexities today. In my remarks I will further
complicate the interrelationships between nutrition and disease. The current
conventional dogma has it that almost any sort of nutritional intervention will
have a favorable effect on resistance to disease, particularly infectious disease.

Many years ago David Morley drew attention to undernutrition and its impact
on measles. It was accepted by everybody that this was a very important
source of susceptibility. Recently Peter Arby in Copenhagen showed very
conclusively that there was no real relationship between the state of nutrition
and the mortality or morbidity of measles. Instead it was shown to be due to
overcrowding. A child goes to school and comes home with measles. In an
overcrowded housing situation it spreads to other children. The mortality is
more closely related to overcrowding than to the level of infection.
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Let me turn to a really basic question. What is the optimal nutritional state,
if there is really such a thing, for resistance to infection? I don't think we
know the answer. We cannot say that for any group of people or for any
individual or for any society that there is an optimum nutritional state in
terms of maximum protection against any infectious illness.

I would like to talk about three areas. One is what happens when people
change their diets to resemble the diets in the more affluent western
countries. Many years ago, Ansel Keyes, here in Minnesota, reviewed the
situation and made the suggestions that perhaps undernutrition, as observed
in World War I in concentration camps, was not producing as much disease
and infection as people had anticipated.

In about 1974 I had an opportunity - I suppose you would call it opportunity -
to work on health and famine at the same time in West Africa. And one of
the striking observations was that during this massive famine, patients in our
hospitals developed falciparum malaria. We were providing food to enhance
their nutrition. In the surrounding district during this famine, there was no
new malaria because there were was no rain and there were no mosquitos.
This led us to begin to look at the incidence of malaria and other illnesses in
relation to nutrition.

We were able to show at that time that severe undernutrition had an impact
on malaria by suppressing it. When we came along with a feeding program,
they developed malaria. Some colleagues got to work on what they thought
was going on. John Eaton suggested that the answer was Vitamin E. He
noted that the area in which we were working was deficient in Vitamin E as
a result of the famine. Vitamin E is an anti-oxidant. Without that anti-
oxidant in the diet, the malaria infects the red cells. It imposes a tremendous
strain on the red cells and produces free radicals and oxidant stress. As a
result, before the malaria parasite can mature in the red cell to the point of
infecting another red cell it disrupts. They went to the laboratory and found,
as they had predicted, that this particular deficiency of an anti-oxidant had
suppressed malaria. What I am getting at is that there are actually some
favorable effects of a degree of undernutrition in terms of susceptibility to
various types of infection. I wouldn't for the moment suggest that people be
starved to prevent AIDS. But there is an indication that perhaps there is an
optimal intake of food which gives maximum resistance.

I talked with some missionaries who had been living in the same area for
years. I asked if they saw malaria patients coming to the hospital for any
other purpose - whether it's a broken leg or whatever. They knew about it.
What they would do was treat everybody that came to the hospital with an
antimalarial. We went on to follow these people for about a 15 year period.
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We collected data on 4,000 patients with various types of infections. And we
convinced ourselves that certain types of infections due to intra-cellular
organisms that have to live inside cells are the ones that were suppressed to
some degree by undernutrition.

At that time we suggested there was some relationship to iron. Iron has
become a great interest in relation to infection. Iron deficiency is extremely
common in the world. There are various estimates of up to half a billion
people involved. I really don't know the exact incidence but it is very
common. We had an opportunity to work in Somali nomads, several years
ago. Now the Somalian nomads presented a unique opportunity of looking
at the effects of iron deficiency. They live on camels milk to a large extent.
Camel milk is generally deficient in iron. This whole group of people living
along the border of Ethiopia was found to be iron deficient. And yet, they
live in an area that has a high incidence of malaria. We began to treat
patients with iron to treat the iron deficiency. It was a short term policy. But
we had access to iron and decided to treat them. Again we noticed that the
administration of iron to these iron deficient individuals precipitated a
number of infections including malaria and brucellosis, both intracellular
parasites.

We just presented a paper at a nutritional meeting where we examined
immune function tests in people who were undernourished before and after
refeeding along with their changes in iron metabolism, which were very
abnormal. There were less infections before refeeding than you would have
expected. During refeeding, immune function tests improved, but infections
increased. Presumably because of the changes in iron metabolism, there was
less oxidant stress on the host cells during refeeding, so that microorganisms
could survive. We had the paradoxical situation where infections were
increasing at a time when they might be expected to be decreasing.

How do we extrapolate this information to societies in general? Is it a useful
series of observations? It comes back to the idea that there must be an
optimal nutritional situation for each member of a society (or for societies)
that give them maximum protection against disease. What happens then when
you change all this? I think it's pretty obvious, from studies going on around
the world, that the long term effects of change in dietary situations, the
upgrading to western standards, has had a profound effect on the occurrence
of disease. Not only the infections, but also the degenerative diseases which
we associate with western society.

We have been looking at the Maasai for a number of years now. The Maasai
traditionally live on milk and blood. They have been extraordinarily free of
hypertension, diabetes (type I) and coronary heart disease. We have had the
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opportunity of following a number of urban Maasai and comparing them with
rural Maasai. We studied 47 who had taken a profession in the city of
Nairobi. It is hard to find Maasai who have taken on a professional career
in the city. But when you are able to match them with a rural counterpart it
is horrifying to see what has happened. The incidence of diabetes in the
urban Maasai was over 50% while the incidence in the rural controls was
zero. The incidence of hypertension was about 30%. And this can all occur
anytime after 4 to 40 years of age in people we have studied. So we are
observing the impact of long term changes of nutrition as well as short term.

I don't think anybody could deny that undernutrition of great severity has
serious impacts on any group of people, not only from the point of view of
work, but from the point of view of survival. Again, I would stress that, in
looking at nutrition and relating it to susceptibility to disease, we've got to
look not only at the immediate effects but at the long term effects. It is quite
obvious that in many societies these diseases are getting out of hand.

Many of you will not probably know the work of Paul Zimmet of Australia on
the island of Nauru. Nauru is a small island west of Indonesia. It belonged
to the British until 1968. It is an island built on superphosphate. This
superphosphate bonanza has made the Nauru islanders incredibly wealthy.
The incidence of diabetes, hypertension and obesity had been looked at very
carefully before the phosphate exploitation began. Zimmet went back there
in 1978 and looked at the dramatic changes associated with the rise in
income. They invested the royalties in Australia so everyone was guaranteed
an income of $40,000 a year. The food intake for men rose from 3,000 to
7,500 calories per day, and for women to about 5,800 calories per day.
Obesity became massive. Diabetes was up to 50%. And worse still, this was
aggressive diabetes. It wasn't just the sort we see in the elderly population,
which is controllable by various sorts of dietary manipulation. There was
gangrene of the hands and other things that you wouldn't see unless you were
in a severe diabetic population. Hypertension was present at about 48%.
The neighboring islands that had not gotten this bonanza of superphosphate
were wonderful controls. They experienced only modest evidence of diabetes
and hypertension.

This just tells you that, by fooling around with nutrition, the impact may be
much greater than among people who have been accustomed to Western
diets. Why do these people get so obese? Why were these diseases worse
than in our own society? One might suggest that we have had a long time to
adapt. I don't think that is the answer. It's interesting to see how the
appetite changes in people. For example, in our studies of the Maasai, the
caloric intake for a very active male between, say, 16 and 40 was about 1900
calories per day. But when they moved into the city, it went up to about 3,800
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calories in a very short time. There is a interesting prototype in an animal
model. There is a thing that we call cafeteria obesity in rats. If you put a rat
in a cage and let it eat rat chow it won't become obese. But if you take the
food from the London University cafeteria and feed it to the rats, they get
massively obese in a short time. That doesn't say much about English food.
It is a behavioral problem. The same thing happened with our Maasai
population. When their diet consisted primarily of milk, there didn't seem to
be any desire to overeat. If you consumed milk three times a day for 40
years, you probably wouldn't have a great desire to eat excessively. When
faced with a huge variety of food, there is an incentive to overeat. In a
traditional agricultural setting, there is little opportunity or desire to eat
beyond needs for energy production. It is important that we try and find out
for various groups what their optimal nutritional needs are, and not encourage
them to exceed their needs until their resistance to both infections and
degenerative diseases are weakened.

Bradley I have a comment and a question. The comment was that we have observed
somewhat similar findings among migrants to Nairobi. The blood pressure
goes up within 6 weeks of going to Nairobi. One suggestion is the increase
in salt intake. My question is whether there is such a thing as optima diet.
There might be for hypothetical population at a hypothetical time. But
presumably what will give you the most protection against malaria will
decrease your protection against other things.

Whitmaoe Can you give my any figures on changes in things like life expectancy and
infant mortality - something other than some impressions that they are
suffering the ills of the first world and that they might be better off, in some
statistical sense the way they were?

Murray My experience has been with the people who have been in a severe famine
and were grossly malnourished. Over the last 17 years, we have looked at
about 50,000 people in camps. We chose a sample of 4,000 that have had a
massive amount of malnutrition. We were recording in a rather rough way
what we saw at that time. We were under the impression with the 4,000 case
study, there was a significant increase in diseases during the re-feeding
process. But then to extrapolate to a society that is chronically
undernourished is a very difficult thing indeed. We don't know the answers
to that at all.

Mhitmore I just somehow got the impression they were trading off for something worse.
It is not clear to me that they were without knowledge of some sort of
baseline of life expectancy and mortality, and then comparing that with the
new situation. They may suffer from Western diseases, but we do live a long
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time. And we do have low infant mortality rates event though we suffer all
these other aliments.

Murray There is always a tradeoff. With the Somali tribe, it was our belief that they
were living in a nice ecological balance, because of iron deficiency, with a
potentially fatal disease, which was malaria. And should that balance change,
they would be at a significant disadvantage. This was only a small study. But
it suggests a relationship between trace elements and resistance to some
parasites. That's a balance that is protective for a whole society.

Alien I wanted to ask John if there were any data that would be similar to this with
any of the helminths that infect the intestine relative to the level of iron
nutrition and vitamin B1 or E.

Murray I recall the zinc deficiency study as done by a group in Aberdeen. Zinc
deficiency interferes with the expulsion of certain intestine parasites.

Allen Animal studies tend to show that undernourished animals in a cage in a
laboratory have more resistance in some cases.

Osterholm I was thinking about the episode in New Zealand where the doctor went up
into the mountains and gave newborns the iron injection. And then there was
a large problem with diarrheal disease.

Murray Actually, that was a very interesting natural experiment. Iron deficiency
amongst the Maori population in New Zealand was very common among
infants. The pediatricians had a brilliant idea. Let's give every Maori child
that's born a big load of iron. Most of you know that newborn infants have
a lot of iron floating around in their livers if they are born full term. Anyway,
within a few months, the hospitals noted an outbreak of what they thought
was E. coli meningitis. Each of three hospitals in the next few months
experienced higher levels of the same meningitis. The pediatricians got
together again and said it may be related to the iron. They stopped the whole
program and the incidence went back to what it was before.

Ruttan I want to turn to Doris Calloway and ask her to draw on the major set of
nutrition studies that she has directed in Mexico, Egypt and Kenya.

Calloway It is easy to be critical of natural experiments. But there is certainly a large
body of information that would suggest that those who are already
malnourished become susceptible when they are exposed to certain kinds of
disease.
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One of the problems in demonstrating the role of nutrition is that nutritional
effects are often very subtle and have very long fuses. That is to say, it may
be a lifetime exposure to something in the diet that ultimately winds up
increasing your possibility of having cancer. You cannot rationally respond
as an individual to what you are not able to perceive as associated with the
diet.

Food is doing a lot more than providing nutrients. It is one of the few
sources of pleasure in many people's lives. Human beings love sensory
stimulation. Almost every culture finds something with little nutritional value,
but which satisfies a sensory need. Coffee is one. We like caffeine. We like
alcoholic beverages. We like other things that make the day go better. And
food is certainly one of the things that has sensory qualities about it. It has
taste. It has color. It has texture. It has ritual and ceremonial significance.
So when you start planning food intake you are manipulating an enormous
number of things that people cherish and think they know a lot about because
their culture tells them they do. What constitutes a meal is culturally defined.
It is not the same from place to place. Women are taught in the household
what is appropriate to fix for their husbands. And to try to change that says
your mother is wrong and her mother was wrong. I have trouble with
economists usually because they view consumption of food simply as a
response to income. (When income rises people don't buy more food -
instead of more hamburger, they buy steak Instead of more cabbage, they
buy strawberries). Most of us don't have any real idea of what governs the
way people think about food and other consumption items. What people do
when they get money is related to what their most personal perceived
deprivation is. Our values may not coincide.

There are powerful barriers connected to trying to change anything connected
with household behavior and other health-related practices inducing resource
association. One of the problems, as I said, is the difficulty of not being able
to detect the health effects of diet. In our Egypt population, for example, the
woman was able to get a brand new washing machine because her husband
now had a job in Saudi Arabia and was sending money home. She still has
to go down to the same filthy canal to get water to use in the washing
machine. But the illness in her child wasn't perceived as being due to that,
because she "knew" there was an evil eye involved. The problem is how to
develop understanding of cause and effect.

A problem in drawing effective action and research attention to malnutrition
is that it is not contagious. Other people's suffering from malnutrition is not
widely perceived to affect one's own state. There isn't the same drive at the
government level, or even the community level, to try do something about
somebody else's malnutrition, as there is to do something about somebody
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else's contagious disease. If we only had the investment in nutrition problems
that we have in AIDS, for instance, I think we could have gotten somewhere.
The database on nutrition is very poor. Almost no one has enough
information to be able to say exactly who is malnourished, where they are,
how many of them there are, and exactly what it is they lack or why they lack
it. Is it due, in fact, to bad decision making? Is it, in fact, insufficient
income? What is the basic cause and how can we then go about fixing it?

There are roughly fifty nutrients. A few more trace elements may prove to
be more essential than we think now, but the total is about fifty. What we are
trying to do in food selection is balance intake of a few foods to meet the
wide array of requirements on the basis of essentially no information. There
is no analytical information on large categories of food items in the world.
We are now putting together an international food composition database so
we can begin to guess what professionals need to know about sources of a
particular vitamin. There is at a primitive level of classification ranking, for
example, vegetables for which information is lacking on a color scale of 1 to
5, from yellow to deep green. We then use as a proxy the information we
have in our files for some other similar vegetable.

We've made up such a data base for diets in Egypt, Kenya, and Mexico.
Calculations for the Kenya toddlers studied indicate there is not enough
vitamin B12 present in the diet to even sustain life, let alone growth. So I
have to ask myself, what is it that was missed? The same problem applies to
other studies. Dr. Murray believes that the malaria suppression is consequent
to lack of iron. It may, in fact, be due to a handful of other nutrients. What
we don't know about, we cannot identify. Controversy will go on forever or
until we have the information. And it is expensive to get that information.

It really is difficult to do the meticulous kind of work that is needed. It
doesn't mean just knowing that the children are small for their age, but
finding out what they actually eat and what the food contains. That's where
the cost comes. We certainly need better indicators of when people are
malnourished and what they lack. This is an area where agricultural research
and health research should complement each other. Nutritional
considerations can be built into this into farming systems research.

We miss an important opportunity by not working together. In traditional
American agricultural extension, there was a farm advisor and a home
economist. The home economist talked with the wives about cooking food,
how to keep it sanitary, how to preserve products, how to maintain sanitation
in the household, and why you put screens in the windows. The early home
economics extension agent was, in some ways, a public health worker. There
are only a few of those around today. Health care and nutritional services
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can be delivered. And home economics extension is not a bad model for less
technologically advanced clients.

Good nutrition practices must become habitual because nutritional adequacy
depends on what is eaten every day. You can "fix" an isolated nutritional
deficiency by intermittent dosage. Vitamin A is a good example; massive
dosages can be given at widely spaced intervals and prevent blindness.
Incidentally, the relationship between vitamin A and blindness should not
have come as a surprise - in had previously been documented in research on
Newcastle's disease in chickens.

Murray It was documented on human subjects in the 1920s and no one paid any
attention.

Calloway That's very true. David mentioned vegetables as a source of vitamin A. Why
do we have vitamin A deficiency with such a cheap, good source available?
There are multiple factors in vitamin A deficiency. Al Sommer once
mentioned that kids don't like green vegetables and wondered if they know
something we don't know about green vegetables. Perhaps there is some
reason why green vegetables are not doing the vitamin A job for these
children. Fat is required to absorb carotene. Most of the diets are also low
fat diets. That may be a factor. At the Asian Vegetable Research and
Development Center they have reexamining the bio-availability of carotene
in a variety of food crops. In the high fiber vegetable crops bio-availability
is only about 60% of standard beta-carotene activity. They are now looking
at which of the fibrous components affect the absorption of carotene. This
is another instance in which agricultural concerns can be related to health
concerns. The availability is better in the commodities such as sweet potatoes
and papayas. Another reason the children have vitamin A deficiency may
have to do with the fact that additional bulk is difficult for children that are
already on bulky diets to consume.

Ruttan And besides that they don't taste good.

Calloway The reason I am asking horticulturists about the color of plants is because we
don't have the data base from which to determine the nutrient yield of many
vegetables. Diets also must have enough fat and enough absorbable forms of
carotene and maybe even a little preformed retinol. There are good things
to say about eggs in spite of the bad name nutritionists have been giving them.
They are a good food (including being a source of vitamin A) and many
children would be better off if they had more of them. Pre-schoolers are a
group at special risk.
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Food spoilage is another recognized problem. In poor households food that
was prepared at one time is often eaten much later. Children coming home
at the end of the school day were still eating food that was prepared at in the
morning in Kenya. In one case food was given to an infant on the second day
after it was prepared. In that climate the opportunities for food spoilage were
greater than even on Northwest Airlines. Symptoms of vitamin deficiency
were more commonly noted in school-age children and pre-schoolers than in
adults. And adults can withstand things that children do not - such as parasite
burdens - that affect nutritional status.

I would also like to say something about the role of alcohol. The Mexican
population was studied in an area in which they produced pulque. Pulque is
a mildly fermented beverage which is about 2% alcohol. It's made from
cactus juice, a food source that is otherwise not utilizable. It's not like taking
perfectly good corn and changing it into whiskey. Cactus juice has an array
of carbohydrates that are not absorbable by humans. When the juice is
fermented it changes something that is not exploitable into a source of
nutrition. It is used daily as a source of calories; it accounted for about 10 to
12% of calories. These people are not fat; they need the calories. So to
displace the alcohol means to replace it with another source of food. The
study area is in economic transition. Nowadays the men often go to Mexico
City to work 5 days a week and come home to the village on the weekend.
Instead of consuming some pulque each day to drink, a large amount is
consumed in two days, leading to drunkenness. It seems likely that nobody
eats as well on the weekends. Inebriated parents are not looking after
children. It is an example of the unintended effects of economic change that
are not easily detected.

Rosenzweig In the two discussions on nutrition I have heard echoes of a debate that
development economists had in the past concerning agriculture. And that was
the issue of whether, within the context of traditional agriculture, experts hadanything to offer in the way of policies that would improve productivity. Ihave a similar question in the area of nutrition. In areas where traditional
knowledge provides little guidance, but in areas where there has been little
change for many years or many generations, do we really think we have the
superior information that your extension worker can provide? Should we be
surprised when we see that a family feeds working members better than
infants? You were saying on the one hand we don't really have much
information but on the other hand you were suggesting that there would be
some gains from sending in an extension worker to tell families what to do
about nutrition.

Calloway First, one assumes the extension worker comes from the same area and has
access to the traditional knowledge as well as scientific knowledge. Generally
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speaking, advice in nutrition has been given on the basic of generic
recommendations that are generally sound - such as that people should eat
from a variety of food classes.

Rosenzweig I understand that model. But assume that you go into an area of India in the
semi-arid tropics where people have consumed the same food for many
generations. Do you want to go and tell them to change their diets?

Calloway Not without knowing that they have a problem. You need to know whether
or not they have a problem.

osenzweig O.K. These people are malnourished. They are very poor. The question is
at their level of resources can they be more efficient in their consumption?
Do you think that we have the knowledge to tell them to change their diet
given their same level of resources? There are no new resources and no new
technology. But the idea persists that we can somehow go in and tell them
how to change their practices to become more efficient. I think most
agricultural economists would agree that in the absence of technical change
or changes in markets there is very little to tell them about production. Why
isn't that true in the area of nutrition?

Bl8ll Mark, I have sung this song myself for many years. But it's not only applyingpre-existing knowledge. It is also knowledge that is discovered on the spot by
technical people who have been trained to observe and recognize. Doris, is
there evidence that people, when given moder scientific knowledge, have
changed their consumption? Ken said a little while ago in some places people
don't eat papayas. It would seem very odd if over the centuries they had not
discovered that papaya is a good thing to eat. Is there a lot of that or is it by
and large the hypothesis that Mark and/or I would use - namely that they
have adapted pretty darn well to what is available to them at their income?

Calloway The person deciding isn't necessarily the one who has the problem. With
vitamin A deficiency it's mostly the children who have the problems and it is
the adults who decide what is eaten.

I want to return briefly to Mark's question. You said they are poor and they
are malnourished. But deciding whether malnutrition has been present is not
easy. The fact that children are under-height or -weight for their age does not
necessarily indicate malnutrition. It is an outcome that may have had multiple
causes.

In the Egyptian population that we studied, there was generally no food
availability problem, nor were children generally underweight. Yet mortality
among infants was higher there than in the two less well-nourished
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populations that were studied. One of the nutritional factors in Egypt was
that the mothers give sugar water to children from almost the day they are
born. Even though people heat water for their baths they do not necessarily
boil it before they drink it. The infants started off at reasonable weights and
by the time they were 6 months old they had already fallen behind the
standard makers for both stature and weight. They were the sickest children
among the three studies. There was much more diarrhea and much more
respiratory disease.

Rosenzweig It almost sounds as if you were saying you don't know anything.

Calloway To know how much of an outcome is due to "malnutrition" you must first
know that food intake is limiting. Many studies have been done in
populations, particularly in the Americas, in which most adults are not
malnourished. That being so, it is unlikely that food supply per se is a
limitation. It is more likely to be a question of food quality or bulk-density.
I'm saying we don't know because we haven't looked very carefully. We know
they are often malnourished. We know they are generally poor. But that is
not enough. We need to know what they lack.

Warren When I got started in infectious and tropical diseases there was a major
theory that malnutrition was a basic underlying factor of disease in the
developing world. It was the malnourished children who then became more
suspectable for respiratory infections and to diarrhea. It was generally held
that nutrition was the basis of the decline in infection in Britain over the last
100 years. Everybody ignored the sort of thing you are talking about. Then
I became an immunologist. If you think of increase of susceptibility to
infection you have to think in terms of immunology. What I learned from the
immunologists was that even severe malnutrition has no effects on
immunoglobulin levels, and only severe malnutrition has an effect on cell
mediated immunity. I was very confused at this point, until Leonardo Mata
in his Children of Santa Maria Cauque (MIT Press) revealed in village studies
in Guatemala that infection was a major cause of malnutrition. Maybe you
nutritionists know more about the situation than I do but I think that he really
changed global perceptions about the role of nutrition. He convinced me
that, at least in this modern world, infections are a more important cause of
malnutrition than malnutrition is a cause of infection.

Water and Disease

Ruttan The issue of water has come up repeatedly in our discussions. Ive asked
Conrad Straub who has devoted his life to this issue to give us a bit more
perspective.
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Straub We have to think more seriously about rural water supply problems. The

WHO programs started out concentrating on the urban areas first. The urban
areas were under continuous pressure to catch up with water supply needs
because of rapid growth due to immigration from rural areas. in the large
urban areas, the types of water supply and treatment facilities were very
similar to those in developed countries. This was unfortunate because, due
to a lack of trained maintenance people and operators, it was difficult to
provide the chemicals needed for treatment and to keep these sophisticated
plants in operation.

In the rural areas it was possible to make large improvements with simple
methods. There is a center at Delft, The Netherlands, where information is
gathered on simple water supply and treatment techniques found useful in
developing countries. By building on indigenous methodology, some very
unique schemes have been developed applicable to particular areas.

Some of the best experience in developing rural water supplies has come from
some South American countries where local people used indigenous materials
and resources in providing such systems. Since these were locally sponsored
projects, they were maintained and operated more efficiently and effectively.
In such systems, as in all systems, water should be supplied on a continuous
rather than intermittent basis. In India people have been specifically trained
to monitor and maintain wells serving as water supplies. Water supply
sources are visited by bicycle-equipped personnel on a routine basis, and, with
the spare parts carried, repairs are made as needed.

With respect to the disposal of sanitary wastes, the problem is more difficult.
Provision of facilities does not automatically result in use or maintenance.
Cultural differences must be considered, as well as the fact that human
excreta use for fertilizer is practiced. More complex wastewater treatment
systems, in some cases, stand as "monuments of disuse," because of a lack of
adequately trained technical and operating personnel. Although they require
fairly large land areas, the use of oxidation ponds for wastewater treatment,
when properly maintained and operated, have proven effective. If properly
designed and operated, the final units of the system can be used as fish ponds
thus increasing food resources.

An important issue has to do with the distribution of foods to areas where
food resources may not be plentiful and this relates to the provision of
adequate transportation resources, proper refrigerated vehicles for transport,
proper handling and storage at distribution points. One may also wish to
consider irradiation (with gamma rays or other means) of certain food
products for increased shelf life.
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As a result of the Chernobyl reactor accident with its widespread release of
radioactive contaminants, local as well as far distant agricultural areas became
contaminated. This had a marked effect on the local consumption of
foodstuffs that were contaminated as well as wide repercussions resulting from
the export of radio-actively contaminated agricultural foods. The same would
be true when there would be a release of toxic chemicals that would
contaminate the land and be taken up by the agricultural products grown
thereon.

Bradley The points that Conrad made raises several interesting general issues. He
mentioned villages building their own water supplies. I think one big problem
in the traditional view was that government would build and the villagers
would maintain. I think in the last decade people have reversed their
perspective. The villagers are good at building things because it requires a
short period of intense activity which can be timed to fit appropriately. But
you need a bureaucracy to maintain the system. The second point was about
the dramatic increase in health benefits when you pipe the water into the
household, not just to a neighborhood stand pipe. If you do that by ingenious
methods it can be done at a reasonable cost. You need the tap in the
compound to get water usage to the level where you get substantial health
benefits. There is an enormous amount of effort being put into trying to
document the health benefits of water supplies.

The results are not terribly conclusive for the amount of effort. It is quite
interesting that the research has now shifted to looking at the time benefits
to the women rather than using the health problems as a primary rationale.
The last issue is that of the use of faeces for a variety of purposes. It seems
much easier to handle the health issues if you are dealing in a culture where
feces are used as a resource, as in parts of Southeast Asia and Vietnam, than
where they are treated solely as a waste product.

Ruttan Could you explain that?

Bradley In Islamic societies faeces are a waste product that no one wants to know
about. To suggest that something should be done to make them safe is very
difficult. Whereas if you are dealing with a culture which has traditionally
used feces, not as a waste product but as a valuable resource, it is relatively
easy to convince people they should store them for two weeks before using
them.

Henderson I was wondering about the issue of quality and quantity of water. The issue
has certainly been around a long time. We have been trying to demonstrate
that one does get a difference in terms of illness if you supply pure water but
it has been difficult to demonstrate. The suggestion has been made that
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quantity may be more important that quality. If this is correct we are wasting
our resources attempting to improve the quality of water. Where does this
stand at this point?

Straub It is a very reasonable argument. The first approach is to find water. Then
use the best available sources that you can find. Then you try to provide
investment to get access to the water. Only later should you become
concerned about quality.

Bradley The whole literature about water quality was created essentially on the
assumption that the problem of quantity had been solved. The western
literature primarily addresses the issue of quality. But it didn't address the
water availability question because that was solved in the last century or
earlier. Since there were waterborne disease sources it made sense to focus
on water quality. But in developing countries the main route of transmission
is by water. You should do a lot of other good things before you get into the
question of water quality. I don't want to denigrate water quality. But it is
a matter of priorities.

Alien David, is there is a need, in this quality issue, to make any differentiation for
infants and children compared to the population as a whole? Doris
mentioned the issue yesterday. When we talk about high mortality of
diarrheal diseases isn't that significantly related to water?

Bradley It's related to water. But in developing countries much of it is transmitted by
the lack of water rather than through water. If there is no water for washing
then you can get very active person to person transmission. One can not over
emphasize availability.

Warren David Bell mentioned earlier, when we were discussing malaria, that it is the
infants and children and not the adults living in that environment that are
killed by it. The same may be true for a lot of water borne and bacterial
infections. Although you see local people brushing their teeth in a dirty canal
with apparent impunity, if you went and brushed your teeth in that water you
would be sick as hell.

Bll The issue of the effect of nitrogen fertilizer on water supply keeps puzzling
me. I keep hearing that in the United States there are very serious problems
in certain parts of the country. Is that relevant to what we're talking about
here?

Allen In the infants stomach, as I remember, the pH is neutral. The microbes in
the stomach take the fertilizer nitrate and reduces it to nitrite or nitrous
oxide. That firmly attaches to the hemoglobin and then the infant is
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incapable of transporting oxygen in its blood. This is known as the "bluebaby" syndrome". This is a very serious problem whether the nitrate comesfrom fertilizer in the water or in food consumption. That's the only issue interms of fertilizer.

Ruttan Dave, you referred me to Gordon Conway and his work. I was surprised athow little health impact they found in both their water and pesticide studiesin Asia.

Straub What we tried to do was relate land use practices to the presence of specificanions in ground water. Anions are not adsorbed by soils and move to andwith the ground water. In general, the ratio of particular anions, one to theother, should be the same even when their concentrations vary markedly.

Nitrate-nitrogen levels in ground water were low in areas where there wereno animals and farming was not practiced, but high in areas where corn andsoy bean agriculture was prominent.

Osterholm I think one issue that this gets back to is the issue of surveillance. Fm veryskeptical of the significance of nitrate or nitroglohmia. There is no questionthat this can occur. But if you go back to the work in the early 20s and 30sand into the 40s there was apparently a very significant problem of anemia inthis state. In Southeastern Minnesota the area is underlain with limestone.There is good communication between the surface and the wells. Wecontinue to have a problem down there. It's improving because now peoplehave deeper wells. But there are many, many families having waterconsumption histories of high nitrate and high bacteria levels. Bit rm notaware of a single case of nitroglohemia in this state in the past 15 years withone exception. It is puzzling why we don't have more problems.

Health and Environment in Central and Eastern Europ

Ruttan Let me now turn to Zbig Bochniarz. Zbig has been very active in organizingresearch and initiating policy discussion on environmental issues in Polandand Eastern Europe.

Bochniarz First of all, I would like to make a significant distinction between geographicaland political Eastern Europe. If we look at the map of Europe, it is easily tonotice that a little more than half of European territory belongs to the SovietUnion. This is the Eastern part of Europe. From that point of view suchcountries as Poland, Czechoslovakia, Hungary or East Germany cannot belocated in Eastern Europe. From geographical point of view these countriesbelong to Central Europe (Middle Europe). However, in everyday life in the
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West, these countries ares still listed as East European countries. This is due
to political conditions created after World War II, which condemned these
countries to the USSR zone. Fortunately for these countries, the revolutions
of the last year made them independent from the Soviet Union. There is now
no reason to call them East European countries.

This historical process means also that these countries are no longer a military
threat for the West. They present however another threat for the West and
the rest of the world-an ecological threat. If we look at the map of Europe
showing concentration of sulphur dioxide, the ares with highest concentration-
1000 or more microgram of SO2 per square meter-are located in Eastern
(Donietsk-Ukraine) and Central Europe (Southern Poland, North-Western
Czechoslovakia, and Central and Southern parts of East Germany). These
areas also belong to the part of Europe with the highest acidification of
precipitation and soil. The threatening thing is the expansion of these regions
and their integration into one large region of environmental disaster in the
heart of Europe. It is already the most polluted region in the world. (Besides
the above mentioned countries, there are other countries with very high
acidification of such as Hungary, West Germany, Luxembourg, and
Scandinavian countries.)

If we take into account other kinds of emissions contributing either to global
warming or to acid rain-CO, CO2, NO,- East (USSR) and Central Europe
contributes a lot to European global emissions. Any progress achieved in
reduction of greenhouse gasses or acid rain emissions in the West (Western
Europe and the USA) can be easily offset by a constant increase of these
types of pollutants in Central and Eastern Europe. From that point of view
we need to collaborate in order to achieve a progress in the global scale. This
is also an interesting topic for a collaborative research program.

The environmental situation in Central and Eastern Europe looks even more
alarming when we compare emissions or deposition of major pollutants per
capita or per unit of GDP. In the first case the major Central European
countries reached the level of the most industrialized countries. If we
compare pollution per $1,000 of GDP of the middle of the 1980s, the Central
and East European countries clearly surpass the major Western countries. In
emissions of particulate matters per unit of GDP, the six Central European
countries (Bulgaria, Czechoslovakia, East Germany, Hungary, Poland, and
Romania) emitted 13 times more than the EEC countries, in the case of SO2
their emissions per GDP was 2.5 times higher than in EEC-12. These facts
are quite significant and ironic in the context of a permanent political and
ideological mobilization in these countries over last 40 years to overtake the
most developed countries.
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Explaining factors behind these indicators, one should take into account the
structure of national economies-both sectoral and spatial-natural resources
and conditions, strategies of development in the past and functioning of
national economies. There is no doubt the natural endowment in these
countries is poorer than in the West (less caloric fuels, poorer soil, harsher
climate, etc). It explains partly their higher energy use per unit of GDP. But
these reasons cannot explain sufficiently, why, e.g., Hungary and Poland have
3 times higher energy intensity per unit of GDP than Japan or 2 times higher
than that of the EEC countries. The major reasons for such high energy
intensity in Central and Eastern Europe are associated with their development
strategies based on heavy industry and central planning as a major tool of
implementing these strategies. In such circumstances with obligatory plan
targets and artificial price structure, there was a lack of interest in efficient
use of energy and natural resources what, in turn, caused high level of
pollution.

What is the impact of such pollution on health in that region? As you
probably well know, for many years it was impossible to obtain any
environmental data from this region. Recent political changes released some
of the interesting results of research related to environmental and health
issues. One of the examples are results of my colleagues from the Charles
University in Prague. Based on the World Health Organization data, they
prepared Figure 1 showing standardized mortality rates in selected countries.
At the top of the list-the highest mortality rates among males-was Hungary,
then Czechoslovakia, Poland, USSR, Romania, Bulgaria, Yugoslavia, and East
Germany. In the case off female mortality rates, the top of the list was as
follows: Romania, Bulgaria, Hungary, Czechoslovakia, Yugoslavia, USSR,
Poland, and East Germany. As you notice, all of them are past-or still
socialist countries. Despite differences among these countries in terms of
intensity of particular disease, the major cause of death were circulatory
diseases, and then all forms of cancer.

There is also a very interesting phenomenon of growing difference between
life-span of men and women in Central and Eastern Europe. Recently it is
over 5-7 years. The average life expectancy at birth for a male is about 65-67
and it is declining or stagnated. There is also a stagnation in life expectancy
of female at about 72-74 years in the region. Of cause, this is a very general
data of these countries. Let me look more closely at thee relationship of
environmental quality and health indicators.

Poland started publishing environmental data in 1972. In the middle of the
1980s, this data was supplemented by maps of environmental quality-the first
such maps in the region. The first presentation of these maps was a kind of
shock for the Polish society. According to this data, 27 areas were listed as
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areas of environmental hazard by the Polish Parliament in 1983. Five of
them-Gdanska Bay, Glogow-Legnica-Copper Mining Region, Cracow Region,
Katowice Region and Rybnik Coal Mining Region-are officially recognized
as areas of ecological disaster. These 27 areas cover about 11% of Poland's
territory inhabited now by 35% of the population. The official definition of
environmental disaster areas says that all ecological equilibria are broken in
these areas, and the declining ecosystems lost their capability for natural
recovery and for these reasons, human intervention is needed to rebuild the
shrinking ecosystems. From a practical point of view these areas are
characterized by closed beaches, poisoned wells, resettled villages due to soil
and water contamination, high content of heavy metals (the world record was
noticed near Katowice where cadmium contamination in soil reached the level
20 times higher that described by the WHO as risky for human health).
Besides these areas there are in Poland 50 heavy polluted cities (usually with
both air and water polluted), which jointly with the areas of environmental
hazard are inhabited by more than 60% of the population.

These data show also an interesting and dangerous trend. At the beginning
of the 1980s, about 10% of Polish rivers possessed drinkable water (first class
of water quality according to the Polish norms). Five years later, in the
middle of the 1980s it was only 6% in the first class. Recently issued data of
the Main Statistical Office in Poland does not show any major river in the
first class according to biological criteria. As you see, these changes over the
last 8 years are very dramatic with fare reaching consequences for the human
health and environment. You should also know that in Poland, like in East
Germany and Czechoslovakia, the surface waters are major sources of
drinkable water. Unfortunately, the water quality in these countries
comparing with Poland is not better or it could be even worse in East
Germany.

Recently Czechoslovakian colleagues presented also environmental maps
dividing the country into four class. The last -fourth class-could be compare
with the Polish category of environmental disaster area. There are significant
parts of Czech Republic listed in that category in Northern and Northern-
West regions. Slovakia-the less developed republic-does not have many of
these areas. Comparing these environmental quality date with health
indicators such as infant, male and female mortality, and life expectancy in
developed and underdeveloped areas it is hard to offset the impact of much
better health service in the first category of regions. But it is interesting
enough that the second highest infant mortality rate-after the high mortality
rates among minorities (Gypsies and Hungarians) in Slovakia-was noticed in
the most polluted ares in Czech Republic. There was also a quite obvious
correlation between pollution and female life expectancy. Another words, the
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factor of higher quality health service was visibly offset by pollution and
environmental degradation.

According to research published by the Warsaw University over 40% of
monitoring stations in Czechoslovakia, East Germany and Poland registered
higher concentration of SO2 than the upper limit of the WHO (45 micrograms
of SO2 per m3 during 24 hours). In the case of NOx the violation took place
in about 62% of stations and in the case of particulate matters respectively
82%.

What are the health consequences of such development? In addition to what
I have already mentioned, it should be emphasized that recent life expectancy
for males between 40-60 years of age fell to the level of the beginning of the
1950s. In other words, after significant progress in the late 1950s and 1960s
and at the beginning of the 1970s, there is a significant drop in this very
productive part of the society in this region. There are several factors
contributing to this dramatic phenomenon, but I am deeply convinced that
one of the major factors has to be attributed to pollution.

Environmental hazard is affecting not only the urban population, but the rural
one as well. About 33% of the Polish soil is heavily acidified, in
Czechoslovakia it is about 45%, and in East Germany it might be even higher
than 50%. In addition to acidification, the overused pesticides use in
Hungary, East Germany, Czechoslovakia, and in some parts of intensive
agriculture in Bulgaria and Poland, is a common phenomenon endangering
living conditions in rural areas, which are still inhabited by about 44% of
population in these countries with working population in the agricultural
sector still very high-between 20-27%.

There are some differences in case off death causes or morbidity between
rural and urban population. The rural population suffers more from stomach
ulcers and digestive cancer-mostly due to water pollution. In the case of
urban population the typical causes of death or morbidity are respiratory and
circulatory deceases.

As I have already mentioned, the pollution and environmental degradation is
one of the major factor contributing to high mortality and morbidity rates in
Central and Eastern Europe. Besides that, we should remember that these
countries belong to heavy drinking and smoking countries. There is also a lot
of stress caused by political and economic crisis, shortages of basic goods, job
security, overwhelming environmental threat, etc. Recently, we discussed in
Poland an interesting phenomenon of declining of the immune barrier due to
stress. This way all kinds of pollution is getting an easier access to the human
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organism and causing more sever damage to it. Other words all these factors
create a kind of synergy effect accelerating mortality and morbidity rates.

Osterholm: The decline in life expectancy in recent years is very interesting. Did GDP
per capita also decline over that period?

Bochnaz: There are many controversies related to GDP measurement. There were
always differences between the World bank, CIA, and UN estimations of the
GDP of Central and East European countries coming out from different
methodologies and objectives. According to my research, the GDP in thisregion was almost always overestimated. In the case of Poland the mistake
was very significant-between about $7,000 per capita according toEncyclopedia Britannica to $1,700 per capita according to the IF in 1988/9.
I think that it is about $2,000-2,200 now. In the middle of the 1980s theestimations were quite close-between $2,500 -3,500 per capita according to
different sources.

The common phenomenon for the whole region was stagnation or evendecline of the GDP per capita. In the case of Poland it dropped about 30%between 1978 and 1982, and then stagnated.

Straub: The data on this disaster you have described is going to be of the greatest
value for all of us as we look more carefully at the effects. It will be veryvaluable to get careful data on congenital malformation, pulmonary
malformations, lead contamination and others. What we're suddenly
discovering about lead is frightening indeed. I suspect around some of those
plants, theres a lot of lead in the water and in the soil. Measurements ofeffects on learning ability, and growth and so forth may be very valuable.

Bochniarz: Thank you for this question and suggestion. I think than we would like toshare with the rest of the world of our data. We are also ready to undertake
some joint research in orderer to help better understand metabolism od someprocesses as well as to help other countries to avoid our mistake. We would
like to disseminate results of such research like Japanese did in the case of
Minamata disease. So far, we discovered that due to heavy metal pollution,
the share of retarded children is higher in the Silesia Region than the averagein Poland. They also differ from the rest of the country in hemoglobin
composition as well as significantly lower weight of newborn babies.Miscarriages are meaningfully higher there than in the rest of Poland. In
terms of preventive action, the government is granting the Silesian children
one month od vacation outside of the region annually.

Herdt: rm convinced of the absolute level of the problem. But the data that youreferred to on the decline in quality of water in the rivers during the 1980s
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was incredibly rapid. What kind of industrial pollution or other factors, could
have changed so rapidly in a ten year period?

Bochniarz: There are several factors contributing to the above mentioned dramatic
changes in the water quality in Poland. The data of 1988 describing water
quality based on two criteria: biological oxygen demand (BOD) and chemical
oxygen demand (COD). According the first criterion there was no more any
major rivers under control with drinkable water during so called "sugar
campaign" (this is the period of major discharges from seasonal sugar plants).
According to the COD after the campaign period it was only 2% of rivers,
which could be classified in the first class. Even if we will take the second
criterion the situation does not look much better. I think that we reached a
kind of threshold after which the deterioration is progressing very rapidly.
This process of accelerating deterioration in water quality I have observed in
Polish lakes in the Northern part of the country during my last 5 years of
sailing. Another words, when the accumulation of pollution reached a certain
level one could expect a significant acceleration of deterioration in
ecosystems. And this is what, I am afraid, is taking place in Poland now.

Osterholm: What are the criteria you use in classifying water as drinkable and
undrinkable water?

Bochniarz: It was really a relatively dry year in 1987. But it could explain a little bit only
the water pollution. But how to explain growing emissions of major pollutants
faster even than the GDP in the 1980s? The water consumption grown also
faster than the GDP. And so was pollution. During the GDP decline 1979-
1982 of about 27%, we observed a significant increase in SO2 pollution at
annual rate over 3%.

Osterholm: Could you tell me what criteria you use to classify the rivers?

Bochniarz: Yes, BOD and COD. I do not know any city in Poland where you could drink
tap water. You have always to boil it. There is nothing like here. Only in
rural areas farmers drink directly from their wells, despite the fact that in
about 60% of wells the water quality is poor-below the standards. Besides
organic components in water, there is a high level of salinization in tap water
in the Polish major river-Vistula and Odra. It comes from coal, mines in
Southern Poland. Recently it was noticed 15 times higher than some 30 years
ago. Our water plants are helpless with this phenomenon. They are doing
quite well with organic kinds of pollution but not with the salt.
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DISEASE, HEALTH AND DEVELOPMENT

Ruttan Let me now turn to Tom Whitmore. I have asked him to talk about historical
population collapse associated with plagues. vre also asked him to reflect on
whether he sees any way of grinding what we've been talking about into his
model.

Historical Population Collapse

Whitmore rm not certain what sorts of things an historical geographer can bring to this
discussion, but I will make a few points about appropriate scales of analysis.
The first thing I would like to address is the issue of population size and the
availability of resources raised by Eugene Allen. It underlies a lot of the
discussion here.

Conventional wisdom has it that the global total human population has been
growing exponentially - upward and onward from the cave. In a study that
some colleagues and I did a couple of years ago at Clark, we examined
regional-scale populations over millennia, and we found that regional-scale
populations fluctuate a great deal in contrast to the global-scale total
population. That is not surprising. In the cases we examined, there were
near-millennia-long periods in which population grew substantially (a
doubling, or more), but significantly, there were also long periods of
considerable population decline (to one-half or less) in all of the case studies.
These "waves" of population growth and decline all predate the modem
"population explosion." We are not sure in every case what caused the
declines (or what triggered the expansions), but health-related problems are
probably responsible in several of these cases. Population growth and its
concomitant pressure on resources may have contributed to the population
retreats in several cases as well. While these ancient growth rates (on the
order of 0.25 to 0.5 percent per annum) are not comparable to modem rates,
they may have had the same sort of disruptive effects on local economies and
ecologies in ancient times that the 3 to 4 percent annum modem rates
currently have in parts of the Third World. Agricultural productivity declines
and (perhaps caused by) environmental degradation have also been
implicated. (Unpublished manuscripts detailing these studies include: Johnson
and Whitmore [1986]; Turner [1986]; and Whitmore and Turner [1986]).

The second point I would like to make is derived from my current work. As
you are all probably aware, there was a large population of indigenous
peoples in the New World in 1492 and a great many fewer one-hundred to
two-hundred years later. Nevertheless, there is a good deal of controversy
about how many Amerindians there were in 1492 and even about how many
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there were one-hundred years later. For these reasons the scale of population
collapse is also uncertain. I have been concerned especially with the
Amerindian population collapse of sixteenth-century Mexico. (A good
introduction to this vast literature may be found in: Crosby [1967]; Crosby
[1976]; Denevan [1976]; Gibson [1964]; and Hassig [1985].

I approach this issue differently from the way it has usually been examined.
Traditionally, historical demographers have used Spanish tax-roll counts and
other documents dating from the latter half of the sixteenth century to make
estimates of the total population at those dates. Earlier-date populations
were estimated from these later-date estimates by back-projection - literally
drawing a line of a graph using an assumed rate of population collapse. (For
example of these techniques see: Borah and Cook 1960; Cook and Borah
1960; and Cook and Simpson 1948). I am much more interested in what
caused the population collapse. To that end, I have used a systems dynamics
computer simulation methodology to model the sixteenth-century population
"system" of the Basin of Mexico. (The simulation language I used in called
STELLA, a Macintosh implementation of the DYNAMO language used by
Meadows Ltal [1972] in the well-known The Limits to Growth volume.)

The goal of this simulation is to model the complex effects of the series of
epidemics that affected the Basin in the sixteenth century. This model
incorporates explicit demographic assumptions and a model of the Basin's
agricultural production systems; both interconnected with a model of the
epidemiological conditions of the sixteenth-century Basin. My simulations
indicate that a 90 percent collapse is a reasonable estimate of mostly
epidemic-induced mortality for the first 100 years of European occupance in
the Basin of Mexico. Famine probable accounts for 10-15 percent of the
population loss in this period. Relatively speaking, it is minor compared to
the catastrophe caused by the epidemics. We are dealing with something here
I think you have to think about differently to understand - a 90 percent
collapse. The thirteenth-century Black Death in Europe killed "only" 25-45
percent of the population in a 100-year period (Hatcher 1977:68; Slack
1985:15; McEvedy and Jones 1978:42; Russell 1948: 260-281). But, in the
New World, where the entire population was at risk to each of the European
diseases, there were four Black Death equivalent epidemics, one after another
- smallpox, measles, and bubonic plague. Typhus and influenza also took
their toll.

The key point for our discussion here is how the introduction of these exotic
diseases in the Basin of Mexico affected the population's ability to feed itself.
It is widely recognized that famines and epidemics are co-travelers. There has
been some controversy about which precedes the other. Nevertheless, it is
clear that they interact. By building a simulation model that allows me to
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more carefully control that relationship, I can model the effect that a given
epidemic will have on labor availability, and therefore, the effect it has on
food production. By reducing labor availability, epidemic mortality and
morbidity can lead to food shortfalls and subsequent famine resulting in more
morbidity and mortality.

My model of the disease-agricultural production interaction was necessarily
simplistic. This is a complicated issue and it is hard to model it realistically.
Further, it is better to keep simulation models simple to avoid the
confounding effects caused by too many interacting variables (See Randers
[1980] for a good discussion of these modeling issues.) Nevertheless, doing
this modeling forced me to come to grips with a variety of issues on the
interaction of health and agricultural production.

It is important to consider the nature of the organization of agriculture. A
key is to recognize the local agricultural ecology, technology, and labor needs
of particular farms. (The literature on agricultural systems research, upon
which these comments are based, is vast, but a useful volume is Turner and
Brush [1987].) This is really a repeat of Doris Calloway's plea for on-farm
research and of David Bradley's concern for local effects. The first
consideration here is the mix of production types in the region of interest.
Small agricultural enterprises typically range on a continuum ranging from
production mostly for household consumption to that mostly for the market.
Most Third World farmers fall in the middle - they produce for the market
and they produce for their own consumption. This point is important because
farmers often practice very different types of management on those two parts
of their farms. Health issues related to the use of modem inputs (e.g.,
fertilizers, pesticides, and herbicides) may be more important for farmers who
practice a lot of market agriculture, because they are more likely to use these
inputs on that part of their production.

Second, the availability of transport, bulk processing, and markets all affect
farm profitability - and farm profitability has a direct effect on the health of
the farm family. The ability to afford things such as better housing or clothing
may make a subtle, but noticeable, impact on health in the long run. Further,
the availability of these (e.g., through the provision of better roads) probably
is associated with the easier provision of public health services as well.
Related issues such as on-farm storage, food processing techniques, and
cooking facilities form a third agriculture-health related issue. These all
directly affect food safety, and thus, rural health. Agricultural development
that addresses these issues helps improve rural health at the same time as it
increases agricultural production.
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Conrad Straub mentioned seasonality effects, and these are important as well.
When are people sick? Is there seasonal malnutrition? It is important to
recognize episodic or seasonal morbidity and how it relates to the agricultural
labor cycle in any planned agricultural development. Farmer health impacts
agricultural practices according to the timing of labor inputs that are necessary
in the particular agricultural system. In places where there are seasonal
diseases, reduction or elimination of them may pave the way to much
increased agricultural production without any other changes. But, agricultural
development schemes that do not take into account (or remedy) seasonal
illness patterns may fail. Further, agricultural development schemes that alter
the local disease ecology (e.g, forest clearing or irrigation) or alter the timing
of necessary labor inputs, may alter the pattern of illness and thus adversely
(or benevolently) affect output.

Related to these seasonality effects is the issue of who is sick. Who does the
agricultural labor around the farmstead, and what kinds of labor they do, is
critical to understanding the relationship between health and agriculture. It
was mentioned by several people that the health of children affects
agricultural production, since mothers are frequently responsible for both
agricultural chores and child rearing. A sickly child at home means less time
in the fields - and presumably a smaller harvest Similarly, work in the fields
may take away from the proper nurturing of sick children and raises the
possibility of increased mortality. Further, high childhood and infant mortality
rates are associated with high birth rates. In many societies, women do a
great deal of the agricultural labor. Thus, more frequent pregnancies may
disrupt agricultural labor as well Women who are pregnant are also more
vulnerable to a variety of health problems, including malnutrition. The last
point about who is sick concerns the possible trade-offs between rural and
urban health. Agricultural development that raises production may benefit
the urban population's health (by making more and cheaper food available),
at the same time that it diminishes the health of the rural population. Who
benefits and who pays as the result of development is not easy to distinguish,
and possible trade-offs may involve people far beyond the local development
scheme.

A different time scale issue was raised by David Bradley - the long time-scale
effects of any sort of agricultural development on health. Any sort of change
that alters the demographic structure of the agricultural population may
change the ability of those in the productive ages to support their dependents.
This point was borne out by my simulations of sixteenth-century Aztec times.
It was quite clear that the early incidence of epidemics lead to drastically
altered dependency ratios later in the century. By the middle of the sixteenth
century, the productive members were supporting far more dependents than
they had been traditionally used to doing. The literature of the period refers
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to, labor shortages, and the difficulty of finding enough able-bodied men or
women to do the necessary agricultural work (see for example Hassig 1985:
178-185). Further, circumstances that push or pull family members (males
especially) off the farms may reduce the amount of agricultural labor
available. Thus, even urban developments that encourage migration may have
a detrimental effect on rural health.

Warren With most diseases, the people that are killed are children. Elderly people
also may be more susceptible. This means that you would probably have
more able-bodied people, as a percentage of the total population, than before
such an epidemic.

Whitmore I would argue that that's not the case in a "virgin soil" circumstance.
Everyone is susceptible. No adult had ever had smallpox before when
smallpox arrived in the Basin of Mexico. So adults are equally susceptible as
children. Ordinarily, you're absolutely right.

Ruttan I want to come back to the dependency ratio issue. Africa's going through an
AIDS plague right now. It's hitting a very specific part of the population. It
is killing those who are at their most productive age. This will exaggerate the
effect on the dependency ratio.

Osterholm The key factor with AIDS that distinguishes it from all the others is that it is
sexually transmitted. The others were mainly respiratory and that makes a big
difference. The only one comparable would be syphilis. But of course
syphilis' impact was minimal relative to what AIDS will be. We have to
understand that AIDS effect will be very different than we have ever had
before in terms of plagues.

Whitmore Except maybe in the 16th century in Latin America.

Bradley The other one that has a similar effect for a range of diseases is labor
migration. For example, migrant laborers from northeast Thailand that go to
southwest Thailand die of malaria there. The only people who move are the
young adult males.

Whitmore If you have some sort of agricultural development scheme which drives some
proportion of the young population to urban areas they're more likely to
contract any sort of disease, but particularly AIDS.

Ruttan The U.S. data shows that people were pulled into cities, rather than pushed.

Bradley I think the other thing that makes AIDS extremely difficult, besides wiping
out the population that is going to be the most productive for the next 20



70

years, is that they leave behind large numbers of orphan children. There's a
need, within the system, to find a support mechanism for that unique group.
We've never had a disease before that had selectively left large numbers of
children with no parents to support them. If the mother is infected, the father
is also likely infected. They will both die. That's unique among major
infectious diseases, to my knowledge. The agricultural question is, I suppose,
what difference does it make? Here we made enough gains in agricultural
productivity so you can take out 20-40 percent of the labor force and not
affect food production.

Callway Inevitably, children will move more rapidly into the labor force. In which case
there will be less opportunity for education and less opportunity for
technological advancement. I don't know now where altruism is going to
come from for housing and educating the children.

Bell It strikes me that a lot of our recent conversation has been surprisingly
anecdotal. We are coming on these questions as if they are novel. We are
a relatively sophisticated group, which suggests that these are not issues that
have received fairly steady and serious attention. I'm not talking about the
16th-century Aztecs, but who's affected by worms and what happens culturally
when there are a lot of handicapped kids around. There have been serious
episodes-is somebody following the Bhopal consequences, for example? Are
we stumbling over a kind of blind spot in public health, or in scholarship more
broadly? It seems to me these are extremely important issues, and yet we
don't have very much solid historical analysis, follow-through of analysis, and
so on.

Chin You have pointed again to another blind spot. Our concern with AIDS is
leading to the discovery of all sorts of deficiencies in our health infrastructure
and our research. During the reign of Idi Amin, within a six month period
more young adults were killed than AIDS will probably kill in a 10-year
period in Uganda. Where are the demographic studies to look at the
implications in Africa?

Whitmore The population was increasing during the worst of the Amin years. The
population was increasing at virtually a maximal level.

Chin And it still is. But where are the studies? Questions are being asked about
the same thing.

Bell There is a book, done by the head of UNICEF, who lived in Uganda
throughout the whole Idi Amin era.



71
enderson The tragedy today is we have so many kinds of adaptive mechanisms that they

are difficult to sort out. But are we missing something from past events? The
great Leningrad famine during World War II might provide evidence on how
people adapted. And there is a lot of data on that.

Rosenzweig There is a very well-known phenomenon in Africa that is known as child
fostering. It's an old tradition. In African countries, there are these large and
extended structures, in which children will cross households when there are
too many dependents or too few dependents. One of the things the World
Bank has done in the last couple years is promoted and paid for a lot of
surveys in African countries. One of the things that turned up is the
importance of fostering. What's being studied right now is the extent to which
households' and persons' specific emergencies or problems are being dealt
with by this shifting, because financial transfers also occur-usually within
families. Households respond very quickly to emergencies, from person-
specific illnesses, to droughts in villages. There are some anthropological
studies in South India. The Caldwells lived in a village where, for two years
in a row, there were no crops. But there was very little out migration and not
very high mortality. The answer was contributions from outside the village
from relatives. So these extended relationships across households in dealing
with emergencies are very important. They're just beginning to be studied,
and clearly may play a role in these big emergencies before they overwhelm
the system.

Ruttan One other thing that strikes me, in some of these AIDS areas, is that
agricultural production is particularly labor intensive. Furthermore, the
possibilities of substituting animal power for human labor in parts of tropical
Africa are quite limited because of animal disease problems. This means that
the flexibility of this system may not be nearly as great as in a system where
there is either animal or mechanical power.

Warren rd like to bring up worm infections in children again, because this goes along
with what David Bell was talking about - areas that could be of immense
importance if we had reasonable data. The data we have over the years is on
the very high prevalence of infection with these helminth parasites and many
individuals are infected with several different species simultaneously. But the
quantification of infection has been difficult. David Bradley was one of the
people who played a major role in reviving the whole idea of quantifying
these infections. Many papers published still only have prevalence data.
Without doing microfilaria counts the data are essentially useless. We now
realize that another confounding factor is the over-dispersed distribution of
the helminth infections. Only a very small proportion of people, say about
10%, have heavy infections. Those are the ones who get sick.
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If you study the work capacity of field workers, you usually find difference
between them and normal people, because only 10% of the infected
population will be sick. Unfortunately, school age children tend to have the
highest levels of infection. Many of the outcomes do not occur while they're
school children, but when they reach adulthood they develop elephantiasis,
river blindness, and hepatosplenic disease. The infection rates go down in
both prevalence and intensity in the older people.

In the present context this information is of importance because many school
age children are old enough to work on the farms, and a significant
proportion of them will be chronically ill with the above mentioned diseases.

Another problem is that studies of the effectiveness of treatment of specific
infections have been done wrongly. Now some people are beginning to collect
quantitative data, with proper drugs, and are seeing an enormous growth spurt
in children after treatment. Furthermore, some studies are beginning to
suggest that cognitive ability is impaired by the helminth infections of school
children.

Bradley There's a lot of mythology here. There is no evidence that I know of. I know
some people did some studies that claim that Ascaris infection protects you
against malaria, but the only way you're really going to know is, can anybody
demonstrate inhibitory effects on immune responses of a wide variety? There
are, as far as I know, very few if any good studies showing that. So you're not
sure if you get a piggy-back effect; by reducing the worm infection rate, you
might improve health with respect to other diseases as well. With organisms
like malaria, you get polycloneal B-cell activation and all sorts of immuno-
suppression responses. With the schistosomes, there is no clear evidence that
there's suppression of immune responses to other organisms.

Ruttan rm now going to turn now from this particular discussion to John Sanders,
who will talk about some of the farm level inferences from his work in the
Sahel.

Agicultural Development

Sanders In considering agricultural development and health issues in Sub-Saharan
Africa, it is first necessary to eliminate the gloom and doom of much of the
popular literature which emphasizes accelerating population growth and
stagnant or declining per-capita agricultural production.

In spite of the poor aggregate agricultural output growth in Sub-Saharan
Africa, there have been regions of rapid development as, for example, in some
higher rainfall regions of the Sahel (Savadogo, 1990). With new technologies
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to increase water availability and soil fertility, there is substantial potential in
other lower rainfall regions (Sanders, Nagy and Ramaswamy, 1990).
Moreover, with the sequence of good rainfall years in the second half of the
1980s, there is reason to be optimistic about whether the recent droughts
imply a climatic and vegetative shift (desertification) or only reflect a cyclical
climatic phenomenon (Gray, 1990).

There appear to be linkages between investment in health and agricultural
development besides the obvious inference that healthier workers should be
more productive workers. Let's consider two cases.

First, semi-arid West Africa can be divided into three agro-climatic crop-
production regions based upon rainfall and resulting vegetation (Table 1).
Moving from south to north, approaching the Sahara, the rainfall levels go
down and cropping systems change (Figure 2). In the high rainfall cotton
region (Sudano-Guinean), the diffusion of new technologies, including new
cotton cultivars and chemical fertilization of cotton, maize, and sorghum, has
been rapid. The French made substantial investments in agricultural research,
infrastructure, and marketing agencies in this region.

This high-rainfall region with many fertile river valleys has not only a more
favorable agricultural environment but also is a more favorable environment
for the malaria mosquito, tsetse fly, and the black fly, which carry river
blindness, than the two other crop regions (Table 1).

Historically, the Sudanian region has been a more healthful environment.
Population density is higher in the Sudanian zone than in the Sudano-Guinean
zone (for Burkina Faso see Figure 3). Technology development is more
difficult. With the elimination of the long fallow period and as population
density increased, soil-crusting has become more serious, further reducing
water availability to plants in a region in which the absolute levels of rainfall
are already low and the variation in rainfall between years is substantial. The
simultaneous introduction of technologies, both to increase water availability
and soil fertility is more complicated for adaptive research and for farmers'
managerial requirements than the technological requirements in the Sudano-
Guinean zone involving improving and maintaining soil fertility and
introducing new cultivars.

Migration has been increasing in the last two decades from north to south,
gradually extending the population pressure and resource degradation into the
higher-rainfall regions. To slow the rural-to-rural and rural-to-urban
migration and to increase farmer incomes, there have been large expenditures
of foreign aid over almost twenty years to develop new technologies for all
three zones, but especially for high population-density regions in the Sudanian



74

and Sahels-Sudanian zones, such as the Mossi Plateau (See Figure 2). In
contrast, the Sudano-Guinean zone has much lower population density, more
resources, a more dynamic environment resulting from previous technological
change, and more potential for technological change (Table 1). More
investment to reduce the environmental health hazards in the Sudano-
Guinean region should facilitate more intensive settlement and further
agricultural development. Clearly, an integration of health and agricultural
technology planning is required to further develop this higher-rainfall region.

Secondly, what is happening to agricultural incomes and technology
introduction in the river valleys that have been "cleared" of river blindness and
then resettled? The river valleys generally have more agricultural potential
than the more settled uplands which historically were out of reach of the
heavy black fly infestation. The disease cycle apparently has been broken
with the chemical control of the black fly by the Onchocerciasis Control
Program involving the use of the Merck drug, Ivermectin, which breaks the
cycle of the parasite in the infected human.

In some "cleared" river valleys in the Sudanian zone after more than a decade
of settlement, yields are falling, the role of cotton and fertilizer is decreasing,
and real incomes have decreased by 40% over the decade (comparisons of
two normal rainfall years). Farmers have returned to extensive, soil-depleting
practices. Many of the better farmers have left the area. In this Sudanian
region, without investment in new agricultural technology, the long-term
payoffs to the successful health investment in river blindness control have
been declining.

In contrast, in the "cleared" river valleys of the Sudano-Guinean zone, farm
incomes are high and apparently increasing over time as fertilizer use
increases, especially on cotton and maize. The clearing of these valleys in the
Sudano-Guinean zone is turning them into boom areas for income growth and
development. New agricultural technology was already available for this
higher-rainfall region. A marketing infrastructure, first for cotton, and then
for maize has been put in place. Clearly, health and technology development
investment activities are complementary and need to be evaluated as linked
investments.

Bell Are there other factors that could be involved, in this such as external aid,
that stimulated the boom after getting rid of the onchocerciasis? Are there
any entrepreneurs who'd brought up large plots of land and are then hired
people to work for them?

Sanders The initial process of colonization in the older area was traditional
colonization where everything was pre-planned and people were even paid to
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move. The Solenso migration (Sudano-Guinean zone) was spontaneous and
largely unplanned. Now some of the French companies are providing
incentives for farmers to use microtractors and guaranteeing the purchase of
corn. But it is mainly spontaneous migration. And most of the migrants are
the Mossi, who come out of the poorest area of Bukina. I don't think that
there are factors other than that this is a prime agricultural area for which
productive new technologies have been developed.

Rosenzweig Im confused by your story. Maybe Im getting bogged down in the geography.
Are there three locations you're looking at?

Sanders Just two sites.

Rosenzweig Both of which are cleared of disease?

Sanders Yes.

Rosenzweig And there was migration to both of these sites?

Sanders That's right.

Rosenzweig One boomed and the other didn't? Both areas had settlements, both areas
were cleared of the disease.

Sanders The older area (Sudanian region) was cleared first. Both areas were cleared
of the disease at different times. You have an older area now ten years old
where there were substantial benefits from in-migration, as evidenced by the
income comparisons between the donor and recipient communities and by the
rapid spontaneous migration around the planned migration areas. But after
ten years of following an extensive agricultural development strategy with
fertilization only on cotton and decreasing levels of this fertilization, yields
and incomes declined. People started to move out. There were substantial
benefits from the initial development in this older region. And it appears that
there was a substantial multiplier effect from economic growth in the region.
But after 10 years, without new technologies to stabilize and increase yields,
yields and income have declined 40% in real terms.

Rosenzweig So you're making the case that the benefits would have been larger if a more
appropriate technology had also been introduced?

Bradley What was the exante situation in the two areas?

Sanders In the older area there was very little settlement except away from the river
valleys, in the marginal lands, before the river blindness control program.
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With the clearing of river blindness, people moved into the valleys which are
the lands with the most potential. In the other area, in Solenzo, there was
some settlement before the area was cleared of river blindness because these
are really good soils and people were willing to take some risk.

Rosenzweig You're not showing anything about onchocerciasis or non-onchocerciasis.
You're just showing that there were two different approaches to the
resettlement of these areas - one which seems to be causing more rapid
development. But they were at different time periods so they're not
controlled for that.

Sanders When you compare the migrants' income in the doner region, to their incomes
in the new regions there were substantial income differences. Without the
control for oncho, people would not have moved into these areas and the
production would not have increased.

In addition I am trying to show you something else. I am arguing that there
is an interrelationship between the gains from disease eradication and the
development of the new technologies. If you don't invest in developing the
new technology then you're not going to get sustained development - even if
the development effect resulting from disease control is initially successful.

Henderson His main point is that health or agricultural programs considered in isolation
do not necessarily lead to long term benefits. In one instance it was done
poorly, and in the other instance it was done well. It seems to me it's a very
rich and interesting example, supporting the argument for combining health
and agricultural planning, which is the main point.

Rosenzweig Do you have any information on what happened to the areas the migrants
came from?

Sanders Yes, we have some data from other sources but not from this survey.

Osterholm Did incomes rise or go down?

Sanders They're not rising. They're stagnant or declining in the doner areas.

Osterholm But what was the effect of the out-migration on those areas? Do the
residents who do not migrate experience benefits from the fact that other
people have gone?

Sanders Only from the remittances, in both money and in cereals, from the river
valleys to the donor areas.
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Rosenzweig But there are no gains in productivity as a result of lower population pressurein the donor areas?

Sanders We haven't been able to measure it. This was a study conducted by a teamof sociologists and anthropologists and we were not able to get everything thatwe might have if it had been designed for our purpose.

Ruttan Mark, you are asking for conclusions from a study that wasn't carried out.
Warren I'm concerned because I have had a great concern for the quality ofinformation. It is my belief, from my bibliographic work, that probably nomore than 1% of the studies are worth anything. rm absolutely serious.You're laughing-I don't know if it's nervous laughter. You think I'm crazy.The problem really lies both with the original experiment design and thequality with which the study is carried out.

Sanders The case points up that when you use studies for different purposes than forwhich they were designed you may not be able to answer all the questions youwould like to.

Warren And frequently they give you nothing. If you don't set up an experimentaldesign correctly, if you try to extrapolate data from an experiment that wasdone for other purposes, if you have too many parameters, if you try toreanalyze the same data over and over again it doesn't work. Let me just giveyou one example. There was a study published in the Annals of InternalMedicin recently which began with a literature search on design of theexperiment. MEDLINE came up with a thousand articles. They wentthrough those very quickly and they found out that there were only 150 thatwere relevant to their specific interest. Then, they carefully read all of the150 relevant papers and came up with only 3 papers that were scientificallysound.

Ruttan Let's move on. We have had these big discussions about specific purposes orgeneral purpose studies for as long as I can remember. Mark, You've beenusing data from a very big general purpose study. I want to hear more aboutit. Mark has been engaged in a research program that goes back at least adecade to try to understand some of the relationships between health,nutrition and work. So rll turn to Mark.
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Health. Nutrition and Work

Rosenzweig There's been a lot of discussion throughout the day-and-a-half that we've been
here about the lack of data. We've heard a lot of questions raised. Some are
old hat. Some are new. I want to talk about findings. They're findings from
studies, some by me, from general purpose surveys that have been collected
in the last decade or so in low-income countries. The growth of these general
purpose surveys from low-income countries has, in my view, revolutionized
development economics. We've learned a great deal about what's really going
on in these countries - about labor markets and other things which were the
underpinnings of the major development models that economists had been
using and basing their advice on to many countries.

In recent years, these general purpose studies have been expanded to include
certain topics that generally were not previously thought of as being
important. One of these areas has been health. So these general purpose
surveys are unique in combining detailed information on demographics, on
economic relationships and, at least in recent years, on some aspects of
health, nutrition and food consumption. They're extraordinarily large. Many
are national probability samples. They provide, for the first time, information
about the incidence of various illnesses and of nutrition across a population.

The questions that I want to address with data are familiar but I want to pin
them down. Eist of all, how important is morbidity in these populations? Is
ill-health a problem just in local areas but not a national development
problem? Secondly does health improve with economic growth? The
aggregate data that we have suggests that it does. Countries that have
developed have gotten healthy and countries that haven't tend to be less
healthy. There are similar kinds of correlations with fertility. But do we have
any better evidence? How is economic development gong to affect health?
Third, do we know anything about interventions given the level of
development that can affect health? Fourth how does health affect
productivity? What are the costs of ill health to societies?

We immediately see that the fundamental problem, once we have the data,
is dealing with two-way causation. At the same time we're asking if economic
growth improves health we're also asking if health affects economic
development. It's going to be very difficult to sort this out. The studies that
rm going to talk about are studies that have been sophisiticated enough to
recognize the problem and to do something about it. I obviously won't have
the time to talk about what they did and none of what they did is perfect
because there are no controlled experiments here. There are just general
purpose surveys. In economics what we do is substitute econometrics for
experiments - which is the same as saying that you substitute assumptions for
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experiments. Sometimes that's reasonable, and sometimes it's unreasonable.
Sometimes the assumptions are reasonable and sometimes they're not.

Let me first give you some information about morbidity. I've reviewed a lot
of surveys by health economists and others about health in low-income
countries. When you look at the data you find that they have described the
general problem - you find mortality information. It's interesting and
important but it isn't the same as health. Of course, it is very difficult to
measure health. I decided that it might be useful to take some of the general
surveys that I had available to look at the issue of what proportion of the
population say they are sick. FI give you a little more information about
what sick means in these populations. I have four data sets: Indonesia, Ivory
Coast, India, and the United States. So the United States is a benchmark.
Because of the configuration of these data I was able to get a little more
information out of some than others. Indonesia did a national probability
sample in 1978 of about 3,000 households. The data show that 17 percent of
the households all over Indonesia, had some person sick the previous last
week. The average number of days sick for these people was 16 days. They
had been sick two weeks when they were found to be sick in the last week.
Eight of those days were in bed. In fact, 75 percent of those who were sick
reported they were sick enough to have to be laid up in bed. About 2.3
percent of heads of households were sick in the last week. For the U.S. data
0.8 percent were sick. So it's four times as high in Indonesia, if the question
means the same thing, which we don't really know.

In the Ivory Coast we have a probability sample of about 13,000 individuals -
1,600 households. They asked about sickness in the last month. Of
individuals, 31 percent reported they were sick in the last month. The
average number of days they were sick, for those who were sick, was 11 and
6.7 of those days were in bed. About 71 percent of those who reported
sickness were sick in bed. Half of those, by the way, received some kind of
care, mostly public care, and 32 percent received hospital care. I looked at
the age distribution. Among males, ages 25-40, 35 percent reported some
illness in the past month. The mean number of days lost for the ill was 9.4in the month with 5.2 in bed. If we blow that up to the total population,
that's an average over all these prime-age males in the Ivory Coast of two
days of sickness in bed per month per adult. That seems like a lot. that
seems like something to worry about. It seems like this is an issue.

In India we have five villages. There was a probability sample within thevillages. The villages are supposed to be representative of the semi-arid
tropics of India. They are a pretty large population - 717 adults. Twelve
percent reported they were sufficiently sick in the last year that it prevented
them from working. The proportion sufficiently sick so they couldn't work for
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the landless households was 172 percent. For the largest land-owning group,
those with 20 acres or so on average, it was 7.8 percent. So more than twice
as many of the landless were sick than the upper landed group. It suggests
something about the distribution of illness in the population. It suggests to
the extent that sickness prevents work and work drives income that illness
exacerbates inequality in income in the population. This is not a new idea but
now we have some information that it exists. So there seems to be an issue.
There seems to be a lot of illness, however illness is defined.

The second question is does health improve with economic growth? From
our literature survey we find studies by economists that look basically at the
effects of income on food consumption and on nutrients. Generally what is
found is that the effects of income on food consumption and nutrients is very
small. The income effects on food consumption are greater than the effects
on nutrients - not a surprise. As people's income goes up, they tend to eat
more expensive foods but not necessarily get more nutrients out of them. The
effects are non-linear. The effects of income on nutrients and food
consumption are much higher at the lower income levels. It is discouraging
that you get such small effects, because to relate those to the time-series
information we have is very hard. One of the big problems in economics is
that the micro-cross sectional results are not easily related to the time-series
movements.

There was a notion, raised by someone, that culture very importantly
constrained what people do. But what's generally found in literature is that
when food prices change, as they will with development, there are significant
shifts in the food composition of what people eat and some, but less, shifts in
the nutrient composition as well. There are also important distributional
effects. It's obvious, for example, if you look at rice farmers, that when rice
prices increase, that those people who tend to produce for the market benefit.
And those who tend to consume mostly their own rice lose. So you get some
strong effects. The little evidence there is on illness information and prices
finds a mixed bag - no general conclusions - except one that seems to have
appeared more than once, which is that a rise in the price of sugar increases
nutrition. So sugar is bad - but I wouldn't put too much weight on that.

This issue about the relationship between cross-sectional results and time-
series is illustrated with findings from another study. The green revolution in
India provides, in some sense, a natural experiment, because it took hold only
in selected areas of the country. It therefore becomes possible to compare
changes in various things in those areas with the changes that occurred in
other areas of India. What one finds is that where the green revolution
occurred there was a decline in fertility and an increase in school enrollment
compared to areas in which it didn't occur. And we don't know much about
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what happened to health, because we don't have the baseline data. These
effects are much stronger than what you pull out of the cross-section. But it
does suggest that there is rapid response on the part of household allocations,
inclusive presumably of health, to technological change in agriculture. On
interventions, given levels of development, there is even less information.
There is some evidence from these type of studies, consistent with what we
heard before, that piped water does reduce illness. Proximity to health clinics
reduced infant mortality, but it reduced it significantly less for well-educated
mothers. Now this is a finding that's intriguingly similar to what's found for
the effect of extension on agricultural development. It's often found that the
effects of extension on agricultural development is much smaller for the well-
educated farmers. And it suggests that these clinics may be providing
information that the well-educated mothers already have. In fact, there's a
very large regularity in the data, which is that maternal education and child
mortality are very strongly negatively correlated. That's robust to measures
of income. And no one fully understands why that's true, and I would hesitate
to start pushing up levels of education for women on the basis of that
relationship. But it's robust across very many countries.

Bell That's a first approximation policy conclusion.

Rosenzweig Right, that's true. It certainly follows logically from it. And I wouldn't be
against it for other reasons. Now what about productivity effects. These are
most interesting. There's only been two studies in the entire world history
that attempt to take into account this problem that income may affect health
and health may affect income. That was done in a Sierra Leone study. I
think it's a good study. What was looked at was basically estimated
agricultural production functions, so you have all the normal inputs for
agricultural output. But what was added was the average calorie availability
to the household workers in the survey. And what was found is that a 10
percent increase, at the mean in availability of calories, increased output by
3 percent, controlling for time and other inputs. For families for which the
average calorie consumption for adults was about 1500 calories, a 10 percent
increase in calories would lead to a 5 percent rise in output. For the 5000
calorie availability, that doesn't necessarily mean they're consuming that
amount, a 10 percent increase only increased output by 12 percent. It's non-
linear as we would expect. So it again suggests that the poorest groups
benefit most from economic growth, and you get the greatest impact on
output in these groups as well. There is no evidence that well-fed people in
these environments received higher wage rates in the market. So all this
comes from household productivity. That remains a bit of a puzzle to
economists. In fact, we have some very grand theories based on the wages
that are tied to nutrition for which there is no support.
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There are consequences not only for home productivity. As has been
mentioned a number of times, there are reallocations of resources in an
economy when someone becomes ill. The question is, what are those
reallocations of resources? We have some information on this. Again, these
are studies from national probability surveys. These are not isolated villages
or ethnographic studies. These results are coming out of these large-scale
surveys which generalize, in principle, to the population. The Sierra Leone
study was not a national probability survey but it was a probability survey.

Henderson These surveys were all conducted in the same manner?

Rosenzweig No. these are different surveys from different institutions.

Bell Ken Warren is not listening to any of this.

Rosenzweig There is an issue of third party effects. An interesting study looked at the
effect of illness of a child in the household on the allocation of time for
everyone in the household. Again, this study took into account the fact that
the allocation of time affects whether a child is ill. The interesting, and
perhaps surprising, result is that in Indonesia the major effect of a child being
ill was not on the work time of the mother, but was rather on school
attendance of the teenage girls. That is to say the teenage girls were
substituting for the mothers in caring for the child. Their time was being
pulled from school. So what illness of little kids tends to do is exacerbate the
differences in human capital investment between girls and boys in Indonesia.
That seemed to be one of the principal effects, by as much as 20 percent,
when the child was ill.

There's a large literature on the effects of fertility on labor supply. It turns
out that the major effect of having small children in the household depends
on whether or not those children are ill rather than their mere presence.
There's another kind of third party effects that people are just beginning to
study. That is the issue I raised earlier about transfers across households.
There appears to be, in many populations, a lot of money moving across
households-across long distances. And these transfers appear to be
responsive to income emergencies in households. The question is whether
they're also responsive to illness. Now if they are, it means that the effects
of illness, or illness eradication, cannot be evaluated even if there's no
migration, just in the area alone, because it means that resources from other
areas, remittances and transfers also are going to be affected. So you have
to be very careful about looking at the total impact of any kind of illness
reduction.
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The final generic issue is whether or not the allocation of foods in households,
that is, the intra-household allocation of foods to individuals, which is
controlled by households-at least some members of the households--responds
to incentives. Whether or not there's economic motivation for what people
do. There was an interesting study in India, this one based on a national
probability sample, which could explain a large part of the differential infant
mortality of boys and girls by variation and opportunities for adult women towork. And this has been replicated, actually, a number of times. In cotton
growing areas which employ a lot of women, the differential is much less in
favor of boys than girls, compared to the mean. In Muslim environments, you
get much bigger mortality rates for girls compared to boys relative to the
average than you'd expect. Of course we know boys, on average, have a
higher mortality rate than girls and it's not just cultural.

In Bangladesh, more calories are allocated to family members who are
engaged in energy-intensive activities. Not a surprising result, but it explains
in part the significant average differential between the calorie consumption
of men and women in Bangladesh, which everyone knows about. Adult men
on average consume more than women. But it also explains the second
moment in the distribution, namely that the variation across men in calorie
consumption is much greater than it is in women. And the explanation again
seems to be that the activities of men are much more varied than they are for
women in Bangladesh, in terms of the energy expenditure of those activities.
And because one seems to relate to the other, you get this big variance. So
these are some of the findings from these kinds of studies. Now the general
surveys obviously have the problem that, like renaissance men or dilettantes,
everything is not done well. But the fact that you can relate a lot of things
done reasonably well to each other gives you, I think, some insights intowhat's going on. There are some studies now that people are looking at
which have collected height and weight data, arm circumference data, andhave taken blood, and there are other studies that have looked at, on a 24-
hour basis, the allocations of foods which they've converted to nutrients with
an observer there, and also with 24-hour recall, that are embodied in some of
these general surveys, which are going to enable us to learn a little more
about the allocation of foods and their responses.

uttan Thanks, Mark. Im sure there's questions. Ken do you want to start?

Warren rd like to start out with the whole question of the definition of health and
illness. The standard definition of health that I have on the wall outside my
office in New York is a poster from the World Health Organization that
defines health as complete physical, mental, and social well-being. And theymean it! John Knowles held a meeting and published a book called Doing
Better and Feeling Worse. And that is a phenomenon, not only in the United
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States, but in many of the other developed countries, where there's a lot of
money. There's no question that if you measure parameters of health, we're
doing much better in terms of both mortality and morbidity. There was a
study written by Barsky about three years ago in the New England Journal of
Medicine in which he presented specific data, going back in the United States
to the early part of the century, that there has been a growing disaffection
with the state of people's own health and with the health care system.

What about complete physical, mental and social well-being? Black did a
study in England in the 1970s in which he showed that the greatest single
cause of encounters with the medical establishment at every level, from
primary to tertiary health care, was mental illness. As physical illness
decreased mental illness became a bigger problem. A recent book has
compared the enormous cultural differences in medical attitudes in the U.S.,
U.K., Germany and France. The French have, as we all know, an obsession
with the liver. The Germans have an obsession with the heart Nevertheless,
life expectancy is similar in all of these countries.

The last thing I have to say is that, if you're talking about health and
economic development, there may be little relationship between GDP per
capita and life expectancy. We held a meeting, Good Health at Low Cost in
Bellagio several years ago. China, Sri Lanka, and Kerala (India) with GDPs
per capita of $300 had life expectancies of about 65. Costa Rica with a GDP
of $900 had a life expectancy of 72. Thus, the poorest can have good
mortality statistics overall. Improving health is possible without depending on
much money from the outside. It is worthy of note that Saudi Arabia with a
GDP of $7,000 had a life expectancy well below any of the above countries.

Rosenzweig Let me talk about the definition of illness and then about this issue about
good health at low cost. There's no question illness is a subjective measure.
And there's no doubt that it will differ across cultures. I have no question
about that. It will even differ within a country. There is this strong negative
relationship between maternal education and infant mortality. We thought
we'd find the same thing with illness. And we found just the opposite. It was
clear that the more educated mothers were reporting illness more frequently
because they cared more about it. There's no question that shows up, and of
course we controlled for it. Within a country, you can make some inferences
about what determines illness-across countries you probably can't. But the
best method-and where people are beginning to implement that because the
data are becoming available-is to look at the same person over time.

One of the new areas of survey is of course longitudinal data, which is now
following families and individuals. I think those kind of data are going to be
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really valuable. And, in general of course, if you're talking about
development, that's a process that takes place over time.

Now, on the issue of interventions versus economic growth - and it's a very
important issue - the micro surveys don't have much to say. The income
effects are small. The intervention effects are small. that's probably a
measurement problem among other things. But the idea that good health can
be had when incomes are low is right. It's the low cost part that I think is
wrong. When you look at the expenditures on the part of the governments
in those areas they were very, very large. Costa Rica doesn't have an army.
They were allocating a large amount of resources to the health and education
and they were getting a pay off. It is good, but it is not low cost! We had two
people from Costa Rica at the Bellagio meeting who were jumping up and
down saying "it's not low cost." You will recall we had a great fight there,
because some people wanted to call the meeting "Relatively Good Health at
Low Cost." We decided that would not be a compelling title for a book. So
I think it suggests that you can, with a lot of resources, have an impact on
health even with low incomes. The question is whether that reallocation
towards health was one of the causes of low income in those societies, which
wasn't addressed at the meeting. In the case of Karala, they are paying a
price for the way they're extracting the money to pay for health and
education. What the appropriate balance is, rm not sure.

Warren But there are very few resources in Sri Lanka and Karala. Even if they put
a very high proportion in health it would still be a very small amount of
money.

Rosenzweig But suppose they'd put that money into agricultural research? This is the crux
of the issue about health and development. Do you put the extra dollar or
rupee or whatever into interventions in health? Or do you put the extra
dollar into technology development and adoption? Where do you get the
highest payoff? We really don't know that. We know in the Karala case and
the Sri Lanka case the economies are performing far below their potential.
That has something to do with the necessity of extracting the amount of
resources for health. We don't know.

Bell If I understood you right, Mark, you said on productivity that there were two
studies. I only heard you describe one.

Rosenzweig There are two studies that deal adequately with this problem of reverse
causation. The second study was in India. It used essentially the same
technique except for the distinction between calorie consumption and
measures of nutritional status. There was a significant relationship between
weight per height of the family worker and productivity. But the wage
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relations are not believable. In Sierra Leone there weren't any. So I thinkthat has not been pinned down.

Bradlev In saying there are only two studies, what did you mean - two studies usingthis particular type of methodology? There are loads of studies.
Rosenzweig No. Two studies whose methodology is scientifically sound.
Bradley nuDo you mean scientifically sound or useful? There are quite a substantialnumber of studies.

Roasnweig But most are nonsense. There are two things they don't take into account.One is, they don't take into account food consumption for example. There'sa study done in which they gave food supplements to cane workers andwatched how much more cane they could produce. But they didn't take intoaccount what they were eating at home. They didn't even take into accountthe reallocation among household members. There have also been otherstudies which sort of looked at the simple associations between what peopleeat and productivity.

Bradley So are you saying just two studies between eating and productivity, notbetween health and productivity. When you say there are only two studieswhat relationship are you considering?

Rosenzweig The problem is that income will affect what people eat and their health andtheir health will affect their income. The studies must deal with that reversecausation problem - the identification issue - to be believable. When I referto only two studies, I mean studies which didn't suffer from the problem thatwe can't tell whether it's income that's increasing their consumption or theirhealth increasing their income.

Bradle There are quite a lot of studies showing that you can improve health byspecific interventions. You can treat the cane cutters for schistosomiasis. Thebest way to deal with reverse causation is to intervene and see what happens.
Rosenzweig Absolutely. But you've got to be careful about the linkages in theexperimental design. As I said, a lot of this is trying to substitute for thecontrolled experiment that you'd like to perform but which of course you can'tperform on large populations. Certainly you're not going to reallocate foodin the household in an experiment.

Henderson The studies you cite are a rather thin basis on which to make broadgeneralizations. What they do suggest is that there might be some virtue ingetting some health people together with some economists and doing some
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studies. I think there is scope for looking at these questions, both investments
and outcomes, with more elegant studies. We do have the World Fertility
Survey which loves to collect a reasonably consistent set of data over time.

Rosenzweig It gives a baseline on where we are, but for learning anvthing about policy it's
absolutely useless.

Henderson But what rm saying is that you have the pattern of surveys conducted over
periods of time, in a number of different countries, with some sort of similar
methodologies, so that at least within that field, at least you come up with
some comparable descriptive data. And that is worth while. But you can
never, from those kinds of data, deal with the issue of causation. They give
you patterns and so they're useful as a first step. But I think, unfortunately,
that we've got to bite the bullet and gather data on households and
individuals over time with economists, nutritionists and physicians working
together. Perhaps at the same time we should be making interventions so that
we have the experience to obtain experimental results. There is a precedent
for conducting, on a global basis, comparable surveys in different countries
and over time. However, I believe they could be far less elaborate than the
World Fertility Survey.

Rosenzweig No. That's where we disagree. The World Fertility Survey was one of the
simplest surveys ever done. It had no information on income. I mean you
could learn nothing form that survey about what was determining fertility
except to correlate it with the education of the mother. What you need is a
survey that gets good information on incomes and that's very hard to do. You
need to get good information on illness and food consumption. I don't see,
without that kind of information, that you can draw better inferences than the
studies I referred to. When I state these relationships we all recognize that
there is a lot that can be wrong. But just collecting health and education and
information is not going to answer the question. The World Bank has started.
They're collecting living standards measurements in a number of countries.
They are longitudinal Each year they keep expanding it, because each year
we find some inadequacies in the data. But as an expert on health, you would
go and look at little module on health and say it's not adequate. And you
would look at the nutrition module and say it's not adequate. And a person
who's an agricultural economist would say you're not really doing it right on
the farm side. Unless you do all those things the best you can, you're not
going to find what the relationship is.

Henderson I don't think it's insolvable. I think the trick is to try to get surveys which can
be done without years of work, enormous investment of time, energy and
effort, and that take forever to analyze. One should strive for fairly simple
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survey barometers of measurement, which can be done in a fairly short period
of time. And I think that is do-able.

Rosenzweig If you just want to measure how many people are ill, by a good definition ofillness, it is do-able. It would be just like the World Fertility Survey. You do
want to know what the world is like. That's the surveillance. And you couldget regional delineations too. There's no question that would be useful. Butfrom a scientific perspective, we want to learn what interventions are useful.
To determine relationships between agricultural development and health, theywould be totally inadequate. And that's the problem. There is this trade-offbetween spreading resources thinly across many areas and getting baselineinformation that's reliable, and spreading them intensively and getting thekind of survey that takes many years to implement, and design and analyze.

Calloway I do hope that when you do publish the information, or otherwise get it out,that you will discriminate very carefully between whether you're talking aboutfood disappearance, whether you're talking about food that was actually
measured that was going into mouths, or food that was reported to someoneelse as having been consumed. There's almost no good information onindividual food intake anywhere. Don't be too swayed by the informationabout male food intake. Men are the least reliable indicators of foodconsumption. They eat a lot away from home, they don't always want to saywhere they ate if they've spent household money and they seldom reportalcoholic beverage consumption accurately.

Rosenzweig I don't want to be as nihilistic as you. I just want to emphasize what I see, asthe major barrier to the scientific understanding of developmental issues,which is the database problem. It has become a little bit clearer to me in thismeeting that there are lots of different kinds of databases. We heard theneed for surveillance. Surveillance is a different kind of thing than the kindsof surveys that rm used to working on. And there is a third kind, which isinterventionist experiments, that one can learn about, and maybe ethnographic
surveys. But for sure, in the area of health and development, we need someinstitutions that facilitate the working together of economists, nutritionists, andhealth specialists to design and implement surveys. rm not sure of whatinstitutions they should be. But unless this happens, we're not going to maketerribly much progress in the near future.

Murray The problem is always "my data are good, your data are biased."

Rattan Not believing that has always protected me from going out and collecting myown primary data. Let me now turn to Bruce Johnston.
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Population and Development

Johnston The things I'm going to say will continue our preoccupation with assessing
evidence. I am an outsider attempting to interpret the work of demographers.
I hope that Mark doesn't associate himself too closely with the revisionist
school of economic demographers. His article on "Human Capital, Population
Growth and Economic Development" was included in our packet
(Rosenzweig, 1988). He summarizes the revisionist view that has been so
prevalent among economic demographers in recent years, especially in the
1986 National Academy of Sciences Report on Population and Development.

"The observed mix of the large families and the low levels of health, nutrition,
and schooling, are symptoms, not causes, of the lack of economic
development. Governments and international development agencies should,
therefore, focus on promoting or removing impediments to economic
development and not on families' decisions about their size."

I find it absolutely mind-boggling how either very intelligent people can so
often take the view that we're concerned with development or we're
concerned with family planning. I feel strongly about these issues, strongly
enough to overcome the fact that I'm venturing into areas of health and
population that are outside whatever area of expertise I might claim. For
many years rve been particularly concerned with the problems of "late
developing countries," - a bit of jargon to describe countries that still have an
economic structure that is dominated by agriculture, where for example some
50, 60, 70, 80% of their population and labor force continue to depend
primarily on agriculture for employment and income.

The demographic transition is characterized by two phases: the first phase is
when mortality rates decline and fertility remains at a more or less traditional
level. The result is a period of rapid growth. But for the countries in
Europe, and even Japan, that rapid population growth was in the range of 1.0
to 1.5 percent per year. In Taiwan, by the 1920s population growth was
running at an annual rate of 2.5 percent. By the 1930s even the rate of
growth of the labor force had reached 25 percent In contemporary late
developing countries - of which there are some 50-60 at the present time -
rapid population growth often means 3-4% a year. This means - just a matter
of simple arithmetic - that the time required to transform an overwhelmingly
agricultural economy is very much extended. This is epitomized by some
projections done several years ago for Kenya. Even at the end of a 55 year
period, in 2024, some 65% of Kenya's labor force will still depend primarily
on agriculture. And that is using pretty optimistic assumptions about the
growth of non-farm employment. The projections suggest that over this 55
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year period there will be a 4-fold increase in the labor force - in spite of an
assumed 16-fold increase in the urban population.

When I was last working in Kenya for an extended period, back in the mid-
1970s, I was reintroduced to the child survival hypothesis. When I first
encountered that hypothesis, I reacted very negatively, because the early
statements of it were overly optimistic and, equally important, they seemed
to treat it as something automatic. Carl Taylor himself has always stressed
the potential significance of reaching a threshold in reduction of infant and
childhood mortality as an incentive for rapid spread of family planning andchildhood mortality as an incentive for rapid spread of family planning andrapid decline in birthrates. The relationship is strengthened if it is associated
with programmatic interventions, that make an effective attempt to speed up
the awareness of parents of this drastically changed mortality situation and itsimplications for a desired size of family.

Now the determinants of fertility are obviously extremely complex. I know
that I don't begin to really understand the complex determinants of changesin fertility, and I'm very suspicious of anybody who claims to know. But thereare a few facts that we do know about the demographic transition. One isthat when birth rates do begin to decline, when a country enters this second
phase of the demographic transition the decline in fertility often occurs veryrapidly. Cleland and Wilson (1987) assert that the explanation for this decline
must lie in social or psychological developments, that are capable of rapidtransformation. The changes in factors such as income and the relative pricesof the so called demand side theories of fertility just don't occur that rapidly.
One factor often emphasized by economists such as Gary Baker is a changein parents' attitudes from an emphasis on the quantity of children to anemphasis on the quality of children. That's an ideational change that could
occur very quickly. I'm at a loss as to how we would measure whether sucha change had occurred. I'm even more at a loss as to how we might design
an informational campaign that would accelerate such a change so that thethinking of parents is in terms of quality rather than quantity.

There are a few other things that seem to be well established. One that Mark
mentioned, is the great importance of female education. And that, of course,
is relevant to an ideational change that could take place quite rapidly.
Fortunately most developing countries, including most in tropical Africa, havein fact one area in which they have made very significant progress. That isexpanding the coverage of their educational systems - and the expansion ofcoverage of females has been more rapid than males so there has been atleast some reduction in the discrimination against females (with some
exceptions particularly in the Moslem world).
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But the most significant factor in bringing about change in attitudes to family
size appears to be parents perception of the supply of surviving children. In
a traditional society parents by and large, do not regard the number of
children they're going to have as being a result of conscious decisions. In
Kenya as late as the mid-1970s, in spite of the dramatic reduction in infant
and child mortality that had already taken place, the great majority of Kenyan
women did not perceive that there had been any change in the survival
prospects in children born by women in 1974 as compared to their mothers
a generation before.

The critical threshold involves when parents perceive this change in survival
prospects. This is likely to be accompanied by changes that also affect their
ideas about the desired number of children that they'd like to end up with.
The threshold that parents reach when they become aware of the drastically
changed situation means that for the first time it becomes usual for family size
to reflect conscious decisions by parents, and therefore a situation of excess
supply of children. Before that the thought of having too many children just
is not a salient consideration for them.

Now I can't prove that. The number of interacting variables is very large. I
don't know whether it would be possible. I have tried to challenge some very
bright econometricians to tackle the problem but without success. But I think
that on many of the crucial issues about development strategy we have to be
guided by a strategic notion of what is probably right even though we can't
back it up with an econometric analysis. The changes in total fertility rates
and other vital statistics in low and middle-income countries and in a set of
16 countries that experienced "significant" declines in fertility since 1950-1955
are extremely suggestive (Table 2). In particular, the countries with
"significant" declines have had outstanding success in lowering infant and child
mortality rates.

Warren I am much more optimistic. Even a few decades ago there was no evidence
anywhere that fertility was going to decline drastically. Now, throughout Asia
and Latin America it appears that the trend has started down. Africa is the
only exception, and it only has about 16 percent of the world population...

Johnston But it would be demographically impossible for it to turn down in the next 20
years.

Bradlev Bruce, I had understood that there is some evidence in African among higher
income groups on some of the countries of declines in total fertility numbers.
The better educated and better off people have begun to control their fertility.
I assume it will cascade at some rate down the class and the income structure.
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Am I right in believing that there is beginning to be some evidence that the
decline is beginning?

Johnston Kenya was the first African country to start a family planning program. For
some time there has been substantial use of contraception in Nairobi and
some in two or three of the other major cities. Obviously, this increase in use
of contraception in Nairobi has done little to affect national fertility or the
rate of natural increase wouldn't be in the 4 or 4.1 percent range. The other
evidence that is more encouraging comes from Zimbabwe and Botswana,
where in recent years there appears to be fairly wide-spread acceptance of
family planning that may be beginning to have an effect on the rate of natural
increase.

Ruttan Bruce, what about this argument that the African family structure is so
different than the Indo-European family structure that one simply cannot
expect the same set of forces to operate in the same manner in Africa?

Johnston Well, that's essentially the position the Caldwells took in their 1988 article.
But in a World Bank paper he seems to have backed off a little from that and
take a position that it is going to be more difficult, but not impossible. I think
it is dangerous to take a defeatist attitude. But if you have to depend on
increases in per capita income as the key factor leading to population decline
the situation in Africa is exceedingly bleak.

PERSPECTIVES AND REFLECTIONS

Ruttan I would now like to move around the table and see if people would like to
add to their earlier comments. Im going to start out with David Bradley.

Tropical Disease and Work

Bradley In my earlier comments I didn't adequately address the question that had
been put to me "What are the effects of tropical disease on agriculture?"
There is a group of diseases which seem to directly restrict agricultural
activity. I think there are only four main ones. One is onchocerciasis, the
second is trypanosomiasis, the third is guiana-worm and, finally there is AIDS.
Then there's a group that affect a sufficiently large part of a population that
they might reduce productivity overall. One is hookworm. Another is
malaria. The classic example is in the Gambia where people are extremely
hungry just before planting season. Labor requirements are enormously high.
It is also the peak malarial season. The issues of cyclical disaster situations
we haven't really addressed.
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There is a second group that affect mortality during the working years of life.
Some of the key ones are (a) tuberculosis, (b) AIDS in the areas where it is
being heterosexually transmitted, (c) possibly encephalitis, (d) drug-resistant
malaria is becoming an increasing problem at the moment. There are lots
more things that could be added to that. To put numbers on them, one would
have to go and do quite a bit more work.

Finally there are other things that cause disability to individuals - things like
polio and trauma. There are things like malaria and diarrhea - the things
which cause loss of working time and require time to care for other people.

Let me now turn to the effect of agriculture. The question of where pediatric
illness fits in was a question in my mind. There are problems which are
potentially made worse by agricultural change, and therefore need some
prophylactic action - schistosomiasis, trauma, and insecticide toxicity. I think
it's helpful to distinguish between two possible adverse types of effects. One
is where you've got specific diseases getting worse due to a particular way of
developing agriculture, and the other is by effects on the disposable income
of certain parts of the community. The rich getting richer, and the poor
getting poorer-that's going to be a bad thing for health.

The third issue is your question of what are the areas that we should be
thinking about for the next generation, particularly the areas for agricultural
research concern. What about farming systems that are appropriate for
refugees and camp-dwellers? The number of people who are living in very
confined areas in pretty awful circumstances-not the sort of thing that any
agricultural research institute would like, but nevertheless, maybe there's
something that can be said or research done. Similarly, the problem of
adapting farming systems or developing farming systems which don't make the
very poor poorer.

Rosenzweig Well, I just want to emphasize what I see, and this is not unique to this area,
as the major barrier to the scientific understanding of developmental issues
which is the database problem. It has become a little bit clearer to me in this
meeting that there are lots of different kinds of databases. We heard the
need for surveillance. Surveillance is a different kind of thing than the kinds
of surveys that rm used to working on. And there is a third kind, which is
interventionist experiments, that one can learn about, and maybe ethnographic
surveys. But for sure in the area of health and development we need some
institutions that facilitate the working together of economists, nutritionists, and
health specialists to design and implement surveys. I'm not sure of what
institutions they should be, but unless this happens, we're not going to make
terribly much progress in the near future.
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AIDS - Once More

Chin I wanted to summarize some of the global data that I believe would be
relevant for the issues of impact on the agricultural systems. The major area
that's going to be impacted during the 1990s will be sub-saharan Africa. This
is based on our minimal estimates of HIV infections. The global total of
infected adults as of 1990 is at least 8 million.

The growing concern is Asia, but even if HIV begins to increase in Asia in the
early 1990s, the number of AIDS cases will not be large until the late 1990s

We have estimated less than a million cumulative cases worldwide during the
1980s, bout five million AIDS cases occurring during the 1990s, and
approximately ten million new AIDS cases occurring in the next decade.
Then, depending on what the future level of HIV infections will be, and
clearly it's not going to just drop-AIDS cases and deaths will continue to
increase. We will see major increases in AIDS cases, and most of that will be
in sub-saharan Africa. This is going to be the major area for public health
during the 1990s.

Henderson What's our cumulative total now, again?

Chin Our estimate is about 700,000 adult AIDS cases and between 8-10 million
HIV infections.

Henderson But publicly, you will not use those figures for Zambia, or quote those
figures?

Chin No, we will just make summaries of sub-Saharan Africa, and we will use three
or four central African countries and show the pattern, or use a hypothetical
country, unless we work with that particular government and they give us
permission to release country specific numbers. I would say with Uganda it's
quite possible, because the HIV prevalence data that we're using to model
Uganda is based on their official estimate, which is about 750,000 as of mid-
1988. They, I think, will not disagree with the numbers, and they want those
numbers to get additional support.

Henderson Jim, there's one curious phenomenon. This is the first epidemic that I'm
aware of in which we have kept track by cumulative cases, rather than annual
number of cases every year. Why do we do that?

Ohlin For a variety of reasons. One is that if I stopped it, the news media would
say, "Why did you stop it?" We put out annual and cumulative numbers.
When I first went to WHO, they were putting out the reported AIDS cases
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on a weekly basis. I tried to say that, at a minimum, quarterly. What I
wanted to do was twice a year, and I thought even that was too much, because
we don't report breast cancer weekly, plus we don't do it cumulatively. We're
dealing with a new disease, and so the cumulative numbers have a little more
significance than, say, for TB, which is somewhat "stable." It's been around.
I think that at a certain point we will have to give up the cumulative numbers,
but whatever I present, I always present annual and cumulative. I think the
most important figure in the future for public health planning purposes will
be how many AIDS cases will be alive in any given year since this will be the
public health and clinical burden for the year.

Henderson I think it really distorts the understanding of the epidemic when you show a
cumulative total - ten to fifteen million cases a year.

Straub I would like to make two final points in regard to water quality. We refer
primarily to meeting the bacteriological standards based upon the presence
or absence of the coliform group of microorganisms. There can be some
leeway in meeting the standards recommended by WHO and promulgated by
the U.S EPA. There may also be differences in the so-called secondary or
aesthetic standards. Higher odor, color, turbidity, or salinity concentrations
can be tolerated easily as can currently accepted values for sulfate, iron, total
solids, etc. So that is what we are referring to when we say that quantity may
be more important than quality.

Where bacterial limits established by local authorities are exceeded,
concentrations found in the raw water may be reduced by boiling, disinfection,
or the use of slow-sand filters. The latter require very simple maintenance
and function well when operated properly.

Warren I'd like to make some comments on water and agriculture. Schistosomiasis
is intimately related to the building of dams and irrigation systems. It's also
related to swamp rice cultivation in West Africa where enormous levels of
transmission of schistosomiasis occurs. I think anytime that anybody is
involved in agricultural projects that involve water management, particularly
irrigation, it is essential that they consider schistosomiasis and ways of
mitigating its transmission.

Another problem is the water-related, insect-transmitted diseases, because
whenever you impound water you get the breeding of insects, in particular
mosquitos, but others as well. Black flies that transmit onchocerciasis are
actually encouraged by dams, because the black fly grows best in rushing
water.
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Institutional Desin

Henderson I have an institutional suggestion. When I was thinking about this conferenceand was thinking about the agricultural system, at least of the tropical diseasesthat seem to me influence labor productivity and land-use patterns. In Africayou think of malaria, trypanosomiasis, of river blindness, of schistosomiasis.In Latin America you think of malaria. There now exist two programs whichcould serve as building blocks for international research in two of thediseases. The onchocerciasis control program (OCP) has some characteristicsof an international center. For the animal disease component oftrypanosomiasis, there's ICIPL In addition, the tropical disease researchprogram of WHO concerns itself with the three other diseases (plus others).This isn't much, but it's a beginning.

It seems to me that the advantages of an international center model arecompelling. As opposed to many other research institutions, they can havedefined long-run goals, and international regular evaluation of your progressin achieving those. Much can be achieved with an appropriate multi-disciplinary staff; supporting infrastructure, and high levels of scientific andtechnical competence. With multi-country programs, and sustainedinternational financing, they would be more or less resistant to short-runnational government political pressures, while still being located in the areaswhere the problems are greater. And to me, I think that's a fairly strong casefor thinking seriously in terms of such an initiative in spite of the anti-centersentiment in some circles. There has been a very positive experience inagriculture. And I haven't really heard a good argument for why a similarapproach wouldn't work in health.

Warren There was a schistosomiasis center which lasted for 16 years. That was theRockefeller Foundation's experiment on the island of St. Lucia. It was finewhile it lasted.

Bell That wouldn't quite fit the standard definition of an international center. Itwas a very important project-I don't mean to decry it in any sense, but itdidn't, for example, have the objective of turning out important products tobe used in schistosomiasis control around the world. It was aimed as animportant set of research issues, and well-designed for that purpose.

Warren St. Lucia's primary goal was to validate and sort out control strategies. Thestrategy that came out of St. Lucia is the key strategy that's being used todayin the control of schistosomiasis.

Bll ^I want to reject Vern's comment that Don and I are supposed to producemature observations. He can speak for himself, but as for me, I make no such
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claims. I have miscellaneous things to say that don't hang together very well.
The first is that, lurking in the background of this meeting was the question,
if I understood it rightly, between Bob Herdt and Vern, whether there might
usefully be a somewhat more organized conference. My own response to that
question, based on this meeting, is yes, indeed. This was a stimulating,
productive interchange. It was pretty spotty. There weren't any prepared
papers in a strict sense. Nobody tried to give us a framework of interrelation-
ships between health and agriculture that we could shoot at, but it seems to
me that enough things came up that are of significance so that it would be
feasible and desirable to think about a larger and better-organized conference.
What would it be about? As an awfully tough guess, at this point in a day-
and-a-half meeting. I would think possibly it might be aimed at encouraging
health and agricultural researchers to talk to each other and to develop ideas
about institutional relationships and research agendas. In other words, it
would be not simply a conference to explore the subject further, but to try to
aim at the kind of combined research that many of us have talked about
during this meeting. Get on with it!

We found ourselves talking a lot about nutrition...nutrition and health and
agriculture. We found ourselves talking a lot about specific illnesses and
diseases...schistosomiasis and malaria and Dave Bradley's list and so on. I
think that we suffered from the fact that nobody had been asked before we
got here to prepare what I called yesterday an index of impact, which would
include some attempt to bring together total numbers, something about
severity, because a case of malaria isn't equal to a case of onchocercias is, and
something about geographic range. Some of these, like onchocercias affect
quite small areas on the earth's surface, and others, like malaria, affect very
large areas. How do you bring these together in some kind of common scale
of importance?

The third area that Vern outlined before we got here and it indeed turned out
to be a rich subject for varied discussion, is the environmental impact of
agricultural development - which probably converts into some word broader
than environmental because a lot of what we turned out to be talking about
were social responses, not strictly speaking the impact on natural resources.
Did people move, or didn't they? And what difference does it make? How
do people deal with orphans? Some of these should be built in, it seems to
me. We're not talking only about how agriculture affects physical resources,
but how it affects the social fabric. And not simply in disease terms, but in
broader terms.

Finally, we have identified institutional questions of much interest. One, of
course, is the desirable interplay between health and agriculture research and
I include nutrition and population in a broad concept of health as the
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commission did in its recent report. But we've also turned up other
institutional questions. One is Mike Osterholm's comments about the
globalization of food supply. The institutional question that raises is, "How
are we going to globalize the creation and enforcement of standards of
cleanliness, of chemical impact?" It isn't enough that Dean Allen is careful
about how many tomatoes from Mexico he eats. We need something that's
a bit more orderly and institutional, it seems to me. And it needs to be
double-ended. The people you have here at this university in your
department of Agricultural Economics, or from Mexico, who are going to be
going home and working in Mexico, are the logical collaborators to address
a question like tomatoes grown in Mexico and eaten in the United States, and
grown in Mexico and eaten in Mexico, from both ends. We can't hope to
establish. U.S. standards on the rest of the world through our trade rules. So
we are dealing, in some sense, with the development of institutional
relationships among scientists and policy-oriented people in countries around
the world. This is one institutional corollary of some of the things we've been
talking about.

So, therefore, to wind up these wandering remarks, it seems to me that we do
have, in the subject of health and agriculture, not the original narrow subject
that Vern suggested - but the subject of health and agriculture viewed as an
interrelated system - we have a very lively and stimulating area that is not an
area that we're all tired of talking about. It opened up a lot of novel and
interesting and unfinished conversations, whether it's a conversation between
the epidemiologist and the economist, or whether it's a conversation about
statistical standards for surveys between Mark and some of the physicians that
don't believe him...all of these are simply the opening stages of interesting and
important conversations and discussions and attempts to build better
understanding to the objective of healthier people in a richer and more
sustainable agricultural society in the world.

Henderson After Dave's more mature remarks, Im not sure how much more I can add.
I'd like to, first of all, just go back to remind you again of the concern that
some of us have, not an unrealistic concern, that the health area has not
received very much attention. And I would like to refer back again to the
possibility that wild cards could again occur. We went through the 1960s and
1970s in the health field proclaiming that we had defeated infectious diseases.
And I can extract pieces from the Surgeon General's comments on various
dedications and what-have-you that chronic diseases were now what we should
be concerned about.

Now we have a disease called AIDS, which really upsets an entire balance of
factors, both with regard to population, economic factors, political factors, and
it's a very major one. It's not the only disease we've seen in very recent years
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which has emerged which is of some concern. Lyme Disease, I would note to
you, is a fairly recent phenomenon. The fact that we now have Hemorrhagic
Fever in the Caribbean and extending through Latin America, and a major
problem in Southeast Asia, is yet another new phenomenon. Very little
attention has been given to this yet, but we certainly have the potential for
major epidemics. We have Legionnaires Disease. Can we expect others?

This was the subject, as I noted earlier, of a conference that had been held
before, and one of the examples that was cited of problems that we might
experience but in humans was the great experiment of introducing
Myxomatosis into Australia to take care of the rabbit population. There was
a mortality rate of close to 99 percent for the first introduction of that virus
into the rabbit population of Australia. Were this a human disease, it would
be a horror tale, and we don't like to think about such a scenario, but I don't
think that we can rule out the possibility of other particularly virulent viral
diseases giving us as much or more trouble than AIDS. At this time, our
concern is that we don't have the capacity to address these problems. This
certainly impacts all of us in the health field, and it impacts agriculture. Wehave lead poisoning, for example, which is an emerging problem of far greatersignificance than we had ever appreciated, with permanent damage done to
children at a very young age with mental retardation at very much lower levels
than we had ever believed could cause problems. Lead is an inert element
which does not readily combine and disappear in an innocuous form. With
the production of lead still high, it is becoming a real problem in urban areas
around the world. It is mostly being produced in the United States. In the
United States, the production is actually going up. It's being exported. Ithink this is going to be, for Eastern Europe, a very major problem, as well
as for the rest of the world. I only cite it as a problem which we had not
talked about but that looks rather worrisome to all of us. It could have
profound consequences to the agricultural work force.

Fm glad that Michael referred to the universality of food supplies. This is a
new phenomenon, where I think uniquely health and agriculture do come
together. They must come together in a way that they have not done before.
In passing, I would like to cite an interesting experiment that we did some
years ago. We were having a lot of hepatitis in the western part of the United
States. It had a lot to do with lettuce from California. We began to
contemplate the possibility of this being an irrigated product, that perhaps
there were people defecating on the stream banks and hepatitis was somehow
or other contaminating the lettuce. Then we made an interesting observation.
The observation was that the size of the hepatitis virus was actually smaller
than the pore size of the roots of the lettuce. So we took celery and we grewit in a solution of polio virus, as the polio and hepatitis viruses are a similar
size, and, guess what? We were able to isolate the polio virus from the leaves
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of the celery. Further studies were not carried out. This could represent yet
one more dimension to the food-health problem.

There are other important challenges based on what we know about methods
for inspection of products, whether they be canned or fresh. It seems unlikely
that we're going to devise mechanisms by which we're going to be able to
screen or monitor these various foodstuffs coming into the country. It has the
implications of protectionism and all the other problems if this gets out of
hand. This is a really major problem area which demands being addressed.
Very interestingly, our only real screening method for problems is basically a
body count. As soon as we've got enough sick people or dead people, we
then go back and look for what's gone wrong.

We don't really have a very sensitive mechanism for picking up illnesses and
pursuing them. I don't know what Mike's staff is, but I'm sure it's quite a
small number trying to deal with a major set of problems and Jim's staff in
California was minute for that enormous state. I would submit that one of
the problems that we have in common and approach separately is the
objective of what we're all about, and that is - healthy, productive people. In
agriculture, you're measuring progress in terms of additional bushels per acre,
more nutritious foods being turned out. We're looking at how many sick
people we're treating in hospitals, how many vaccinations were performed.
But in fact, for neither of us is this the object. Our ultimate objective is
healthy people, and not foodstuffs or vaccinations. So it comes back again to
what I feel is very critical for the future. We have got to devise better means
for monitoring the condition and the health of people-growth patterns, illness
patterns, what have you -and to pay a great deal more attention to the
question of how we have healthier, productive people. This is where we come
together around a common objective. And that, Mr. Chairman, is all for my
mature reflections.

Ruttan The problems have become trans-national and the institutions to deal with
them have to be trans-national. I don't think we can get by with slogans like
'Think globally and act locally." I think that we've got to embody the
capacity to act as institutions. We talked about foodstuffs, we talked about
infection, we talked about environmental global issues. It's another simplistic
statement, but I think that everything that exists somewhere is going to exist
everywhere else, whether it's microorganisms or whatever.

Henderson Vern, I appreciate you for bringing us all together. It's been a splendid
meeting, and you've given us all an opportunity to meet diverse talents from
other areas, even though we don't always understand them.
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ISSUES AND PRIORITIES FOR THE 21ST CENTURY

Ruttan Let me first address one very general issue that has emerged during the
dialogue. Evidence on the question raised at the beginning of the
consultation - does health represent a serious constraint on agricultural
development? - is at best ambiguous. Scattered data from countries such as
India, Indonesia and Ivory Coast indicate loss of days worked due to sickness
in the 5-15 percent range. In the USSR and Poland, substantial numbers of
days of work are lost due to respiratory disease associated with atmospheric
pollution.

There have been major "plagues" in the past that resulted in mortality levels
sufficient to seriously impinge on food supply. In the fifteenth century
following the Spanish conquest, the Amer-Indian population in the basin of
Mexico declined by something like 90 percent. Most of the decline was due
to a series of epidemics - smallpox, measles, typhus and plague. Famine,
associated with the high dependency to working adult ratio, probably
accounted for 10-15 percent of the population loss.

The population loss from most historical plagues in Europe and Asia were
concentrated in the younger and oldest age groups rather than among the
adult population of working age. Many adults had survived earlier attacks
and had acquired some degree of immunity. The incidence of death from the
European and Asian diseases introduced into the Americas was spread more
evenly across the age distribution because everyone was equally susceptible.
The AIDS plague is unique in that it is killing people who would be at their
most productive age. The result will be aa rise in the dependency ratio - the
ratio of the old and young relative to workers in the more productive age
groups. There are important questions that have not yet been sorted out in
the relationships between AIDS and other diseases. One apparent
consequence of AIDS in East Africa is a rise in tuberculosis.

The World Health Organization has an active program of cooperation with
Africa and other high incidence AIDS countries in estimating HIV infection
and AIDS incidences. A further step should be to model the direct and
interaction effects of the simultaneous incidence of HIV infection and tropical
parasitic and viral diseases on morbidity and on mortality.

Sgeciflc Issues

Let me now list some of the more specific research implications that emerged
from the consultation.
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The capacity to design systems of health delivery that are capable of reducing
the incidence of illness continues to elude health policy and planning agencies
in both developed and developing countries. The systems that are in place in
most countries can be more accurately described as sickness recovery systems
rather than health systems. A major deficiency is the lack of a system for
providing families and individuals with the knowledge needed to achieve
better health with less reliance on the health care system. The point was
made several times during the consultation that almost all countries have been
able to design reasonably effective agricultural extension or technology
transfer systems to provide farm people with the knowledge about resources
and technology needed to achieve higher levels of productivity. We have yet
to design an effective system to provide families and individuals with the
knowledge in the area of human biology, nutrition, and health practice that
will enable them to lead more healthy lives.

The residuals produced as a by-product of industrial and agricultural
production have become an ever increasingly important source of illness in a
number of countries and regions. The most serious impacts are occurring in
the centrally planned economies of Eastern Europe, the USSR and China.
Levels of atmospheric, water and soil pollution have resulted in higher
mortality rates and reductions in life expectancy. The effects are evident in
the form of congenital malformation, pulmonary malfunction and excessive
heavy metals in soils and in crops grown on contaminated soils. Many of the
health effects of agricultural and industrial intensification are due to
inadequate investment in the technology needed to control or manage
contaminants. Rapid industrial growth in poor countries, in which investment
resources are severely limited, will continue to be accompanied by
underinvestment in the technology needed to limit the release of
contaminants. The situation that exists in Eastern Europe presents a vision
of the future for many newly industrialized countries unless better technology
can be made available and more effective management of environmental
spillover effects can be implemented.

Lack of location specific or site-specific research capacity represents a major
constraint on the capacity of health systems in most developing countries. It
is no longer possible to maintain the position that health related research
results can simply be transferred from developed country research laboratories
or pharmaceutical countries to practice in developing countries. Local
capacity is needed for the identification and analyses of the sources of health
problems. It is also needed for the analysis, design and testing of health
delivery systems. The international donor community has been much slower
in supporting the development of health research systems than agricultural
research systems in the tropics. For example, there is now in place a network
of more than a dozen international agricultural research centers (IARCs),
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sponsored by the Consultative Group on International Agricultural Research
that play an important role in backstopping national agricultural research
efforts. The only comparable international supported center in the field of
health is the Diarrheal research Center in Bangladesh. Furthermore, the
capacity to conduct research on tropical infectious and parasite diseases that
was supported by the former colonial countries - United Kingdom, France,
Netherlands and Belgium - has been allowed to atrophy.

High birth rates are both a consequence and a cause of poor health. The
demographic transition - from high to low birth rates - has in the past usually
followed a rise in child survival rates. This suggests that improvements in
health, particularly of mothers and children, is a prerequisite for decline in
population growth rates. But high population growth rates, particularly in
areas of high population density, are often associated with dietary deficiencies
that contribute to poor health and high infant mortality rates.

The issue of how to achieve high levels of health and low birth rates at low
cost in poor societies remains an unresolved issue. Several very low income
countries have achieve relatively high levels of health - as measured by low
infant mortality rates and high life expectancy rates - but often a high cost
relative to per-capita income. Other societies that have achieved relatively
high incomes continue to exhibit relatively high infant mortality rates and only
moderately high life expectancy levels.

More effective bridges must be built. both in research and in practice between
the agricultural and health communities. At present these two "tribes", along
with veterinary medicine and public health, occupy separate and often
mutually hostile "island empires". But solutions to the problem of sustainable
growth in agricultural production and improvement in the health of rural
people and the consumers of agricultural commodities requires that each of
these communities establish bridgeheads in the other's territory. Multi-
purpose water resource development projects have contributed to the spread
of onchocerciasis. Successful efforts to control the black fly have reopened
productive lands to cultivation. The introduction of improved cultivators and
fertilization practices have helped make the productivity growth sustainable.
But examples of effective collaboration, either in research or in project
development, are difficult to come by.

Some Generic Issues

A set of four generic issues ran through all three consultations.

The first is that many of the problems that we have discussed are
transnational in scope. This means that many of the institutions that will be
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needed to enable societies to respond to the constraints on sustainable
increases in agricultural production will have to be transnational or
international. We can no longer get by with slogans such as - Think globally
and act locally". We will have to institutionalize the capacity to respond to
scientific, technical, resource, environmental and health constraints. In the
area of health, for example, it seems clear that almost every source of illness
or poor health that exists somewhere - whether the source is an infectious
organism or environmental change - will exist everywhere else. This
statement may be an exaggeration - but it is only a slight exaggeration.

The second is our limited capacity to design the institutional infrastructure
that will be needed to sustain the required rates of growth in agricultural
production as we move through the first decades of the next century. We
need to build institutional infrastructures that facilitate more effective
collaboration among engineers, agronomists and health scientists - to deal
with issues of production, environmental change, and the health of food
producers and consumers. The social science disciplines and related
professions (law, management, social service) have not demonstrated great
capacity in the area of institutional design. Plant breeders have been much
more effective. They don't just analyze the sources of yield differences - they
utilize the agronomic and genetic knowledge that is obtained from their
analyses to design improved cultivators - lands and animals that are responsive
to management and that are resistant to the assaults of nature. In the social
sciences, once we complete our analysis, we feel that our job has been
finished. We tend to stop at the level of analysis. We only rarely bring the
knowledge we have acquired to bear on institutional design.

The third is that much more attention need to be given to the desin of both
technologies and institutions that will bro for choice or
action. We noted, on our discussion, that the highest incidence of AIDS is
likely to occur, at least during the next several decades, in those parts of theworld where the technologies and institutions needed to sustain food
production are exceedingly weak. Wider technical options will be needed in
both food production and utilization.

The fourth is the inadequacy of our capacity to monitor changes in the
sources of productivity change. environmental change, and the insults to
health We know very little about either the levels or the trajectories. We
talk about soil erosion, but we don't have the monitoring capacity to know the
extent to which it is weakening our capacity to produce. We are fighting a
defensive battle against the health effects of the contamination of our food
supply rather than anticipating the sources. One of the puzzling aspects of the
data that has become available so far is that the health effects of increased
use of fertilizer is less than expected in spite of high levels of nitrate in
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surface and ground water. Neither the developed or developing countries
have in place adequate surveillance systems for disease. Our knowledge of
the sources of morbidity is exceedingly weak.
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I UNIVERSITY OF MINNESOTA Department of Agricultural and Applied Economics
I TWIN CITIES 231 Classroom Office Building';'~~ , UVRIOFMNST1994 Buford Avenue

St. Paul. Minnesota 55108

June 4, 1990

Dr. Conrad P. Straub
Department of Environmental and

Occupational Health
School of Public Health
1155 Mayo (Box 197)
University of Minnesota
Minneapolis, MN 55455

Dear Dr. Straub,

I appreciated the opportunity to visit with you about the forthcoming consultation on"Health Constraints in Agricultural Development." The purpose of this letter is to inviteyour participation in the consultation which will be held here on Monday and Tuesday,June 18-19, 1990.

Let me provide you with a brief background. A little over a year ago, Robert Herdt,Director for Agricultural Sciences at the Rockefeller Foundation, and I held severalconversations on the leading issues for agriculture and rural development as we move intothe 21st century. As a result of these conversations, we decided to organize a series ofinformal consultations with a limited number of knowledgeable individuals around severalissues that we believe will be important.

The first of these consultations was held in mid-July 1989 on "Biological and TechnicalConstraints on Crop and Animal Productivity." The second consultation was held onNovember 27-28, 1989 on the issue of "Resource and Environmental Constraints onSustainable Growth in Agricultural Production."

In most developing countries, it will be necessary to achieve sustained growth in agriculturalproduction in the three to five percent per year range at least into the first quarter of thenext century. In addition to our concerns about biological and technical constraints and ofresource and environmental constraints, we are concerned about the potential implicationsof a number of health issues that could seriously erode productive capacity in rural areas.

During the 1950s it became clear that lack of appropriate and effective technologyrepresented a major constraint on growth of agricultural production and that capacity tomeet food needs were emerging as a major threat to the quality of life for both rural andurban people in developing countries. However, between the mid-1960s and the mid-1980s,commonly used quantitative health indicators such as life expectancy and infant mortality
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experienced substantial improvement in almost all developing countries. Concerns about
nutritional deficiency as a source of poor health has receded in a large number of
developing countries over the last several decades. Yet declines in daily calorie intake per
capita has continued to decline in a number of the poorest countries, particularly in Africa.

There are also a number of other indicators which suggest that other threats to health will
become increasingly important by the early decades of the next century. Dramatic progress
has been made in the control and reduction of losses due to infectious disease. Advances
in the control of diarrheal disease have been impressive, but relatively little progress hasbeen made in the control of several important parasitic diseases. The sustainability ofadvances in malaria control is a subject of serious concern. The emergence of AIDS
combined with other health deficiencies could emerge as a major threat to economic
viability in both developed and developing countries.

The second set of health concerns arises out of the environmental consequences of
intensification of agricultural and industrial production discussed in the first and second
consultations. As the environmental impacts of agricultural and industrial intensification
become clearer it appears that they are already imposing a significant health burden and
that this burden may become more serious in the future.

Enclosed with this letter is a list of confirmed participants (assuming you can participate)
and an agenda for the consultation. Also enclosed are copies of the reports based on the
first two consultations and some background reading material for the upcoming consultation.

Sincerely yours,

Regents Professor

VWR:rrl
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