COMMENTARY

The Effects of Tropical Deforestation
on Human Health

Roger L. Shapiro, M. [2.7

= the twenty-{irst cendury approaches, the rale of
Athu physician continves to expand. Health
Eh [sgues, population pressures, and envirommentak
problems have begun ko merge on both a local and
global level, and this process will accelerate in lhe
coming vears. A recenl World Heallh Organization
report states that “human health is a vital cross-sec-
toral issue, dependent on the continued availahility of
environmental resources and on the integrity of the
envirornment * The teport also calls for all health pro
fessiomals to assume a ceniral role in the process of
environmental protection [1].

Here tropical deforestation is examined as it affects
human health. Although many environmental issues
are associated with significant health problems, the
consequences of deforestation alone sufficiently serve
to exemplify how health issues and environmental
degradation are inexiricably bound. Deforestation,
patrticularly in the warld’s tropical rain forests, has
bath an indirecl and direct impact on human health
The loss of biodiversity as a rosult of deforestation
has far-reaching cthical, medicinal and agricultural,
and ecological implications, and a deforested land-
scape contrib®es directly o human discase through
change in disease vectors and influence on wrbaniza-
tion and poverty,

Conversion to agricultural and grazing land, as
well as commercial and local logging operations have
the largest impact on global deforestation In the trop-
is, 6 of deforestation results from new agricultaral
settllements, and in all developing countries, logging
tepresents nearly 20% of forest loss. Unfortunately,
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less than 1% of tropical logging opetations are sus-
tainably managed, and logaing roads allow farmers
anil grazets access to new areas of the forest [21
Poverly and population pressure lie beneath the sur-
face canses of worldwide deflorestation. A Braxilian
[armet will resart to slash and buen agricullure to
fred his family, even though nutrient-poor rain forest
soil remains productive for only a few vears
Similarly, Somalis will scour a barren landscape for
scraps of firewood when that wood is their last
remaining asset.

(On the basis of satellite data and ground estimates,
a reasonable figure for tropical rain forest loss in 1989
was 1.8% per vear. These forests currently cover
aboul alt of their prehistoric area, and this rate of
lozs would again cul their area in half by the year
2022, According to the latest estimale by Harvard
binlegis F. O Wilson, surviving tropical rain {orests
in 1989 ooeupied an area approximately equal to the
continerial United States, and the area disappearing
pach vear was roughly the stze of Flovida [3] Outside
the {ropics, many of the world’'s olher forests have
fared no betlor. In Nepal, half of the forest cover has
been lozt in the last docade, and population pressure
and poverty in India threatens to destroy all of it
remaining forests by the hawn of the century [4,5]

DEFORESTATION ANIZ BIODIVERSITY LOSS

The issue of bindiversity loss is indmeately connect-
ed with deforestation, especially in tropical rain
forests Habitaf destruction is by far the leading
mechanism of extinction, and conservative caleula-
tions estimate thai one half of all species exist solely
in tropical fovests 16] ‘The most serious problem fac-
ing scientists attempting lo quamtify species loss is
thal we sitoply do not know how many species exisi,
There are currently about 1.4 million named species
on {he planet, it most estimates place the true num-



ber between 5 and 30 millon [6] At (he present ratc
of deforestaiion and the conservative estimate of 10
million rain [orest specics, Wilson cslimates that
between 10% and 22% of species in the rain foresd
may become cxtinet in the next thirty years, repre-
semting between 5% and 10% of the total species on
Earth. This ratc is equivalent Lo a loss of appoximate-
Iy three species per hour [6]. The World Commission
on Envirenment and Development, in its landmark
book (s Conpmon Futire, further estimates that at
1987 deforestation rates, 15% of all plant species will
become extinct by the year 2000, and that without the
creation of new reserves or a change in this end, up
to 66% of all plant species and 69% of all bird species
will eventually be lost [7]

These estimates of species loss ate conservative.
They arc based on arca estimates alone, which do not
accouni for spedialization and lecakization of species
within rain forests, and they do nat arcount for the
weakening of species by reduced genetic varlalion
among survivors Furthermore, the potential change
in Tain foresl ecosystems due to deforestation is not
addressed. For example, loss of half the forest mighl
well Teduce the remaining half to an open woodland
becanse of an inability to maintain enough modsture
el This process, combined wilh huwman pressures on
selected species and the encroachment of “common”
weeds and animals from adjacen! Tegions, may drive
up the extinction rate even fuither Un the basis of
Thamas Lovejoy's Minimum Critical Size of
Ecosystems Project in Brazl, B O Wilson conchades
that “an Amazon forest chopped into many small
fragmenls will become no more than a skeleton of its
former self 13,71,

Critics of these stalistics state that we do vot have
precise information about the nomber of species n
the rain foresis or a model reliable enough to make
such grim predictions. Artel Lugo of the Instituic of
Tropical Forestry in Puerta Rico points out the
resiliency of many tropical ecosystemms and notes thal
following massive deforestation diversity has
returned to islands like Puerle Rico, leading to the
creation of new “native” plants Others contend, how-
ever, that this represents the secomdary invasion of
common “lramp” species and not a true returm of bio-
diversity [8,9]. The most challenging and pervasive of
all arguments against achng to prevent t apical defor-
petation is: S0 what?” In the last 300 million years
there have been five mass extinctions on the planet,
and about 99% of all species that have ever existed are
now extincl. What, one might ask, is the danger? To
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address this guestion, an obvious statting point is lhe
fossil record, which indicates Lhat following each of
those periods it took tens of miilions of veats [or
diversity to relurn to pre-cxlingtion levels, Modem
Homa sipiens have existed for less than 100,000 years,
and our tenure may not extend into the millions.
Thus, as humans accelerate the process of extinclion
on the planet, we condemn our fulure generations 1o
a more isclated—and perhaps precarious—existence.
Another consideration is the current speed and scope
af species loss due to human activity; it is estimatec
to have increased the baseline extincbon rate in tropi
cal rain forests bebween 1,000 and 10,000 times (3]
These figures demand our attention and deny us the
comfort of historical precedent. As we remodel the
planet in the blink of an eve hy gealogical time, and
as we create the environment of our descondents, we
relingquish the righl to say "so what” o1 to thiow our
arms skyward and ask, “why?” The responsibility for
the changes lies with us

Fev ATuoir 1991 article “Biodiversity Sludics: Soence
and Policy,” Paul Ehelich and £ QO Wilson outline
three teasons why evervone should be concerned
with the loss of biodiversity: 1} ethical and csthetic
reasons, 2) coonoemic henefits in the form of medicine

a

and food, and 3) the essential services provided by
natural ecosystems [10]. Bach of these reasons has sig-
nificant implications for human hiealth, as will
hecome more clear in the following discussion.

ETHICS

The ethical and esthelic arguments for spectes pro-
tection run deep, particularly for physicians. The
process of human evolution invelved {and involves)
complex Interaclions with the other species on Earth;
all of our instincls, all of our patterns of behavior,
have heen shaped within this envirenunent Tao sopa-
rate ourselves from this complexity, and lo ignote
that we are an inicgral past of it, weakens us as a
species in many ways. Physicians above all should
recognize that we evolved willt the apes {as well as
the mosquitoes, bacleria, and fungi), and not from
them; of course, this is implicit in our use of animal
models in medical experiments. As caretakers of our
own species, doctors should recognize the ties that
bind us to those specices that surreund us.

Even if one were to take the stance that through oux
consciousness we ate special and apart from nature,
there remain ethical and esthetic reasons (o preserve
other species for our own well-being. [t seems impos-
sihle to ignore the moral obligation to act as henevo-
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lent caretaker to the resl of creation that this discus-
sion of consciousness implies —although most of
Judeo-Christian history provides striking examples
and justifications io the contrary. But there need be no
religious conflict in this matter. Tt 15 doubtful that by
giving us “dominion over all,” God intended us to
destroy the other clements of creation. One theola-
gian writes that "to wipe out u nnecessarily whole
species of those creatures over whom we exercise
stewardship is to betray that stewardship and to
impoverish the experience of God Il s a crime
against our Creator” [11]

Fumans respond deeply to the esthelics of our
environment and its diversity. Elrlich and Wilson
point out the popularity of ecotourism and other
activities designed to seck oul diversity on the plan-
el. As a species, humans are curious; we search oul
the unusual and try to understand it Since the Frsail
record shows thal widespread “weedy” species have
been the survivors of past exiinctions, our future
vacations and scientific forays may remain closer to
home—we can find rats, cockreaches, and common
weeds in any major city. We also depend upon our
diverse environment psychologically, and the retreat
to natural surroundings has long been advocated for
ailments of both body and spirit. Through experienc-
ing ecological diversity we escape everyday unifor-
mity and feel that we are an integral and connecled
part of the natural world with a sense of place within
our universe In A Send Cownfy Almanse, Aldo
Leopold makes a plea te preserve wilderness
because it provides “definition and meaning” to life,
and for ihe benefit “of those who may one day wish
to see, fecl, or sindy the origins of their culiural
inheritance” [12]

Conservationists, such as Aldo Leopold, Henry
David ‘Thoreaw, or John Muir, often write aboul the
value of wilderness and diversity for ils own sake,
completely apart from ils value for humanity
Unfortunately, the rate of global deforestation does
not afford us the time it will take to raise public con-
scionsness to this level of awareness and action
According to James D. Nations, Research Director at
the Center for Human Ecology:

The day may come when ethical considerations

about biological diversity becomes our most

important reason for species conservation But
in the meantime, if we want to hold onto our plan-
ct's biclogical diversity, we have to spoak the
vernacular. And that vernacular is uiility, econom-

ics, and the well-being of individual human beings
s
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MEDICINE AND FOOQD

Tn the past decade, there has been a resurgence of
interest in exploring tropical rain forests for their
medicinal value. As well publicized studies by
Norman Farnsworth and others have shown, up to
25% of all prescription drugs conlain a plant-derived
active ingredient, and there are 18 drugs currenily
used in the United States that are obtained directly
from forest plants [14]. Among the most important of
these drugs are vincristine and vinblastine, which are
anfimitetic alkaloids derived from the rosy periwin-
kle plant. Vincristine is used as part of the MODT
chemofherapy regimen, and has helped ncrease the
rate of remission in acute childhood Teukemia from
0% to 90%. On the inlernational level, quinine, from
e bark of the cinchiona tree, is another indispensable
dmg in our pharmacopoeia, I is the (reatment of
choice for the acute stage of Plasmodivm falciparum
malaria, and has remained effeclive despite wide-
spread resistance to chloroquine and other synthefic
derivatives. Plant-based antioxidants are among the
many natural products being screened to fight HIV,
and even the inhabitants of the forests ate now being
studied for their medicinal value; leeches, snakes,
Heks, and vampire bats are currently being used to
develop new anficoagulants 115].

Tropical and temperate forests have provided us
with some of our most valuable pharmaceunticals in
{he past, and they remain o potential site for new dis-
covery. Most drug developmenl programs turned
towards synthetics and molecular modeling begin-
ning in the 1240s, and there is no doubt thal
biomalecular engincering remains the most valuable
tool in current development programs. However,
there are both inaginative and scentific imitations to
this approach. Natural products, particularly tropical
rain forest plants, remain an essential source of bioac-
tive compounds Following the lead of the National
Cancer Tnstitute, many major pharmaceulical compa-
nies have recently modernized their natural product
screening programs, Merck has signed an agreement
with the National Biodiversity Institute in Costa Rica
to screen rain forest plants for medicinal value
Shaman Fharmaceuticals, a small company in
California, is using the knowledge of people who live
within rain forest rezions to search for new drugs,
and as a consequence has an antiviral agenl in devel-
opment, In fact, there are 107 companies in the United
Slates now doing research on plant-based medicinals,
and many more arc involved world-wide One reason
far this renowed interest n nataral product screening
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is the rapid destruction of the world™s 1ain forests.
Although 65% 10 75% of higher plant species age
indigenous to rain lorcsts, Comell biotogist Thomas
Eisner estimates thal less than 2% have been explored
for their medicinal potential [16,17] The present rate
of destruction, as well as the Joss of local knowledge
as indigenous cultures are deslroyed, may prevent
any meaningtul exploration in the Mlore.

Despite our ever-advancing technology, it is impos-
sible to replace the scientific information Tocked with-
in the DMNA of the rain forest since it has evolved over
millions of vears of complex co-evolution in a highly
competitive envitonment. Whether a product is used
directly, a molecule provides a new idea to a binlo-
gist, or a new gene is spliced inlo a slrain of
Escherichia ol makes little difference. We run the risk
of burning dawn this vast library just as we are find-
ing the proper keys to wse it In what e calls “an
urgent race againsl (ime,” Michael Balick of the New
York Butanical Garden slates: “Ax tropical forests are
destroved and tribal peoples accultoved, our ability to
discover new pharmaceutical agents and bring them
into evervday use is being seriously compromised”
18],

Crop diversity is also critical for the protection of
the world’s food supply, and deforestation threatens
both the wild relatives of major ceops and the supply
of alternative foods in Hmes of famine. Fifteen thou-
sand years ago, humans used thouwsands of kinds of
plants as nourishment, With the domestication of
crops, this diversity in kinds of plants eaten decreased
dramatically, bul the diversity within each crap
increased as a resull of their exposure to new caviron-
ments and the tise of traditional farming praciices.
Today, this diversily is threatened. As the resuli of
high-vielding seeds and well-meaning distribution
programs, food crop diversity has dedined dramati-
cally on the planet Two decades ago, Garrison
Wilkes said:

Suddenly. . .wr are discovering Mexican tarme s

planting hybrid corn seeds from a midwestemn seed

firm, Tibetan farmers= planting barley from a

Scandinavian plant breeding station, and Turkish

farmers planting wheat from the Mesican wheal

program. Bach of these dlassic areas of crop-specific
genetic diversity is rapidly becoming an area of

secd uniformity [19]

I'he global conscquences of diversity loss could
dwarf the nineteenth century regional example of the
Irish potato famine Then, the reliance on only two
strains of potatoes allowed the pelalo blight
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Flnplophora (rfestans to decimate the potate crop for
five yeazs Qo o bwo million people died of starva-
tion and its telaled discases, and as many more
migrated to North America. Only the discovery of
resistant wild strains in the Andes and Mexico has
allowed the world's potato crop to thrive today [20].
As crop failure and disease occur, we must often look
to the tropics—and often the tropical forests-—to
cross-breed the genetic information of wild and semi-
domesticated relatives of commercial species. Une
species of wild rice from India already serves to pro-
tect the crops in Asia from the four major rice dis-
eases, and in Africa and India the introduction of
wild Bravilian cassava genes to provide disease resis-
tance has increased the yield of this important food
crop by 18-fold [211 High in the Peruvian Andes
tomato seed No,o 832 was collected in 1962; when
backerossed 10 generations with a commercial vari-
cly, it proceeded tor vield a larger tomato with an
increased sugar content—a discovery worth abeut $8
million per vear to the tomato industty as of 1956
(22

[n 1981 1i was estimated that 80% of the world's
food supply was based on fewer than two dozen
species [13]. Revised estimates, based on national
supply rather than produclion data, more accurately
estimate that 103 species confribute about 90% of the
national per capita supplies of food plants [23].
Although this revision should not undermine the
important argument for preserving the genetic diver-
sity of the world’'s major commercial crops, it does
serve to introduce a new aspect of the discussion. The
conservation of plant species diversity remains
important for its direct nutritional value as well as the
valie of maintaining genetic variants. This nutritional
diversity depends largely on tropical forests. In
Migeria, up to 150 species of woody plants are used
locally for nutritivmal purposes, and over 1,300) wild
plants [rom forests are used in the tropics as leafy
vegelables [24]. In sub-Saharan Africa, wild plants
from ihe forests are relied on nutritionally in three
wiys: 1) miner but sustained use for diversity and
variely, 2} major use at specific limes in the agricul-
tural year such as the months preceding harvest, and
33 major use during times of drought, since forests
survive low rainfall when domestic crops do not [25].
According to biclogist Laurence Roche, “Scientists,
planners, and politicians have not simply grasped the
fact that the survival of a number of small-scale peas-
ant farming systems over much of sub-Saharan Africa
depend on the continued existence of natural forest
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vegetation, woodlands and brees” [24].

The move away from iraditional agriculture and
forestry practices in Africa has had profound effects,
and the continent is fast losing the ability to feed
itself 11 is estimated that in some areas, the shift to
mechanized, large scale monocultures has reduced
the human carrying capacity of the land from 25 to 40
individuals per square kilometer to fewer than 10 1o
20 These trends are at least parlly responsible for the
massive human migrations away from small villages
and for the increasing spiral of debt and food impaor-
tation [24] Stmilar findings in the Braxilian Amazon
document the value of traditional systems of food
praductiom and their dependence on foresl diversiiy
For example, by preserving furcsted river marging,
the Tukano Indians of the npper Rio Negro Basin
maintain the aquatic diversity of their fisheries
Rather than deforesting these arcas for agriculture,
thev derive significant animal profein thromgh this
practice; po experiments can demaonstrate comparable
agricultural potential on these hlackwater soils [26]

ECOLOGICAL SERVICES

[he ecological services provided by diverse forest
ecosystems are essential for human health. In the
vears to come, climate change, disruption of hvdre-
logical cycles, soil degradation, and water availability
will mediate many of deforestation’s health etfects
Prefarestation affects global climate by contributing, to
the oreenhouse effect, and il has important local
offecls as well Although the rising level of carbon
Jioxide in the almosphere is primarily cansed by the
comsumption uf fossil fuels in industrialized conmtries
like the United States, the burning of hopical [oresls
contributes up to 25% of CO; emissions. Furthermore,
a net loss of forest biomass reduces Ihe effect of the
“carbon dioxide sink” thal is provided by tropical
rain forosts 127,28). The average temperalure rise of
0 6°C in the last one hundred years is well document-
ed, and a further increase of 2°C ko 5°C is predicted
fow the mext 50 to 100 years as carbon dioxide Jevels
double from their pre-industrial levels [29] This pre-
dicted temperature increase would equal the differ-
ence in temperature belween the last ice age and the
present. The question is, therefore—what are the
health implications of such a temperature change?

The direct health effects of global warming will
range from an increased mortality among the elderly
because of heal waves, to likely changes in the veclory
of many tropical discases such as malaria, dengue
fover, arbovirus encephalitis, vellow fever, and Tift
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Talley [ever (1,300 The indirect effects, though, may
e even more diamatic. The expected one meter rise
in sea level because of thermal expansion and melting
icecaps could reduce coastal land area by 3% and
total crop land by one-third, creating up to 50 million
environmental refugees in the process. Coastal cities
will be jeopardized, and large portions of low-lying
countries such as Bangladesh might disappear, leav-
ing displaced populations nowhere lo go in arcas
already stressed by crowding and overpopulabion. As
the salinity of water tables riscs, more and more lamd
will hecome unfit {or agriculture [30].

Precipitation will increase as the world's climate
heats up, It il will change in disbibution and there
witl likely e an inlensification of the extremes of the
hydeologic cycle. According to a model designed by
lhe National Acronasties and Space Adminisiration
Coddard Institute, the greenhouse effect will lead to
areater frequency and intensity of droughl and more
intense wet and stormy conditions on the planet. The
madel predicts no regional “winners;” droughts
increase in virtually all low- and middle-latinade Jand
areas, and increased raim occurs in the form of high-
intemsity storms {317,

If these models prove true, the effect of global
warming on agticulture will be disastrous. Climate
changes will prevent irrigation from providing the
crop protection and yield enhancement we depend on
taday, and it 15 unlikely that Jost crop arca will be off-
set by the creation of new agricultural belts [32].
Physicisi John loeldren predicts that & carbon diox-
ide-induced Jimatic diange could lead 1o the death
of up to a billion people by farine before 2020 (33
While this value may secm exlremc, the severity of
recent famines in Flhiopia and Somalia, combined
with frends of decreasing per capita food preduction
worldwide (pet capila food production dropped 13%
botween 1984 and 1963 alone), must cause us to lake
any further climate-induced steesses upon the world's
food supply very seriously [34]

Regional climate changes induced by deforestation
will also be substantial Reiveating forest cover has
keen implicated in rainfall decline in India,
Peninsular Malaysia, the lvory Coast, the Philippines,
and in the Panama Canal arca. In the Amazon, which
recycles between 30% and 80%. of its waler, deforesia-
tion threatens to reduce rainfall across the eniite
Atnazon basin and even into the agricultural Jands of
sputhern Btazil. In additon, the albedo effect from
remaoval of vegetation could lead to a new self-perpet-
nating sleady staie of cooler soil, Jower rainfali, and
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sparser vegefation 135, A model by the Cerder fou
Ocean-Land-Atmosphere Interactions predicts a
longer dry season for deforested Amazonia, thus sug-
gesting that complete and rapid destruction of these
ropical rain forests could be irreversible [36].

These changes in the hydrological eycle have global
health effects Severe flooding resulis from the
increased runcff and decieased recyeling of 1ainfall
following massive deforestation In India, the area
subject to flooding has more than tripled since 1960,
and water tables are going down even where raintall
has been ample. Throughout much of the country,
however, droughts have also intensified during this
tirme [37] In 1988, Bangladesh saifered its worst flood
on record when two-thitds of the country was under-
water for several days Up to 25 million people were
left homaeless, and disease lingered in the tlood's
wake. Many scientists point to the half deforested
middle morntain ranges in Nepal and [ndia as the
causc, and also nole that the “F0 vear floods” now
secm Lo come every [ow yoars 138] Howoewves, Jack
Ives, whe cocrdinates the Tailed Mations Momlain
Lrology and Sustainable Dewvelapmenl Project, dis-
putes this link between flooding and defereslation in
the Iimalayas. [le states that the evidence is incon-
clusive, and warns of the danger of blaming the sub-
sistence farmers of the Himalayas for the woes of
those on the tlood plains below [39]

Deforestation and its associated biodiversity loss
alzo conbributes to soil erosion and land degradation
througheout the world, Along with overgrazing, over-
cultivation, and salintzation, deforestation redoaces
the water-absorbing capacity of the soil and acceler-
ales runoff Tn wostern Africa, Fneas Salati demon-
siraled that minoff rates recotded from some calbvat-
ed and hare soils wore 20-fold higher than those from
forests |40,43 ] Erosion thon leads b forthor docrease
in water retention and a decrease in matricnis, land
productivity, and the ability [or rools 1o lake hald.
Rivers, lakes, and reservoirs silt up, leading lo
decreased storage area and increased flooding |28]
The U5 Department of Soil and Water Conservation
estimatos that between 30 and 75 tons of soil are
washed away annually from each hectare of deforest-
ed land in Nepai [24] Similarly, in Ethiopia's teghons
of endemic famine, masstve soil erosion has resulted
from deforestation af whele mountain catchment
areas. Complex nutrient cyveles are affected as well,
and World Bank codogist Kenneth Newcombe notes
thal when land is withont trees, mineral nuatrients are
nol recveled from deep soil lavers and sofl ferlilily
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declines [42] The end result of this evosion and
degradation is famine Lester Brown writes that in
Africa, which has the world's fastest populatiom
erowth rate,
erazing, soif erosion, and desertification contributed

i

‘a combination of deforestation, over-

to a lowering of per capita grain production by some
17% from the historical peak in the lale 1960 142].
Lastly, the issue of water availability is crucial fo
human health, and it is affected by each of the previ
pusly mentioned changes in climate, hvdrological
tyeles, and soil degradation. The WHO report, Duir
Planet, Oy Health, states that nearly 50% of the
world’'s population suffers from diseases associated
with insufficient or contaminated water, and that lour
million childien die of waterhorne and faodborne
diarrheal diseases each vear Typhoid, cholera, aze-
bic nfections, bacilary dysentery, and ather diaccheal
dizeases cause motbidity representing as much as
A0 of all stcknesses [1]. The World Commission on
Environment and Development states, “Tn {he devel-

hettor indication of the health of 2 communidy than
the mumbeor of hospital beds® [7] Novman Myers, in
hizs boole Primary Sowrce, notes thal tropical forests
make a subslanlial coniribulion to public health by
assuring dependable supplies of good-quality drink-
ing water. In many delorested regions, the quality of
drinking water has dropped as sources shift from
fresh forest streams toward contaminated rivers or
ponds [28] Decline in the gquantity and quality of
water supplies because of deforeslation has set back
public health programs in major cities such as
Banghkok and Manila In Malaysia, the price of water
from a catchment with undisturbed loresl increases
twofold after the torest is subjecl (o controlled loe-
ging, and fourfold when unconlrolled logging is
allowred [43].

FEhrlich and Wilsen point out thal there is no way to
replace the various ecological services provided by
nalural eonsystemns, Virtually all attempts at large-
scale inorganic substitution have failed: synthetic pes-
licides, inorganic fertilizer, chlorination of water for
purificatiom, dams for flood and drought protection,
and even air-conditioning cannot measure up agains
natural counterparts provided by forest cover and
ecosystem diversity, In addition te short-term prabe-
lems, these measures generally require large eneray
subsidies, and thus add to our long-term enviton-
mental impact as well [10]

Ferhaps the best summary of the ecalagical impact
of deforestation comes from a French forester in
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Africa more than 30 years ago. In The Disappearaice of

the Tropical Forests of Africa, A M. A Aubroville writes

prophetically:
We are wilnessing the death struggle of a plani
world, slow stages in the drying up and degenesa-
ton of tropical Africa . . it 1s probable that the
wholesale destruction of infland forests will acceler-
ate deterioration of vegetation and soil in Africa
and bring acute desert conditions. . . The insidious
thing about it is that, gencrally speaking, nobody
seems 1o reakize it In much the same way that the
friends of a sick man, who has been an invalid for
years, get used to seeing him in an ailing condition
that they forget he was once in perfect health, They
coase to perceive the slow encroachment of the dis-
ease until one dav the sick man dies [44]

DIRECT HEALTH EFFECTS

The health effects directly associated with defor-
estation have received little attention from either
emvironmentalists or the medical community. This is
understandable, given the difficult task of raising
public awareness about even the most global issues
such as climate change or species loss. However, dis-
eases caused by tropical deforestation can undermine
development schemes, and, when combined with
associated health problems from urbanization and
poverty, have a significant fmpact upon the world's
health. Malaria is currently the most important dis-
ease associated wilh deforestation, particularly in the
Amazon.

Malaria spreads al the forest fringes, and deforesta-
tHon has inceeased transmission in tropical areas rang-
ing from Soulheast Asia to the Amazon. Anapiieles
dires, one veclor of the most deadly type of malaria,
Plasmodium falciparim, has been shown Lo breed in
pools around partly cleared foresls [11 Mew roads
into the Amazon have likewise crealed ideal habitats
along their flooded embankments for thee Anopheles
darlingt mosguito, which is the most important malar-
ia vector in the region. Soil erosion from farming and
mining also creates breeding sites around the torest
[45]. One study of hospital records from three rural
areas of the Amazon basin reveals that the number of
cases of malaria increased fivefold from 1983 to 1987
that the predominant parasite changed from
Plasimodium vivax to Plasmodium falciparum; and thal
increased malaria followed increased immigration and
colonization of the forest. This same epidemiological
data showed malaria rates of 1% to 27 in the most sta-
ble community, 8% 10 9% in a growing commurnity,
and 14% to 26% in the new forest setloments 144].
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Regional dala support these local observations. In
1983 there woere 287,000 cases of malaria in the
Brazilian Amazen, and this figure rose to 500,000 by
1988 Aside from the massive migration of setilers
info the region and the creation of new breeding sites
for mosguitoes, there are new problems facing public
health officials battling this epidemic Spraying
dwellings is no longer an effective control measure,
since For unknown reasons the Amazonian variety of
Awopheles dariingi prefers the outdoors between feed-
ings. New Waorld Bank loans include money for
indoaor spraying with DDT and other insecticides to
comtrol the problem, but evaluating the impact of this
stratepy will prove difficult since Lithe is known abenat
{he habits of forcst mosquitoes [45]

In his book Rainforest Corridors, Migel |. H. Smith
demonstratey that in addition to the currenl malaria
problem, deforesiation and set{loment of the Amazon
pose a number of potential public health risks [471.
Onchocerciasis was first documented in Brazil n the
1670, and f it were to take rool in the Amaron it
could become a major health concern; in parts of
Africa, it has forced people to abandon villages and
cultivated land. The vector for Bancroft's filariasis
thrives alomg the Transamazon Highway, and the dis-
case thrcatens to become more significant as popula-
fion in the region increases Schistosomiasis has
accurred in isolated areas of fhe Amazon, but could
easily spread as humans alter ecosystems {as hap-
pened in Africa following hydroclectric and irrigation
projectsy and as both infected individuals and appro-
priale vectors are mboduced slong the Transamazon
New settlement and new highways will likely
increase the transinission of Chagas” disease; veclors
already exisl, and the spraying programs designed 1o
contral malaria may aid their further spread by wip-
iy oul natural predators in the rain forest. Finally,
the conditions along {he Transamazon are appropri-
ate for an epidemic of yellow fever, and this disease
could present vet another public health preblem as
settiement increnses.

The existing malaria epidemic in the Amazon raises
the issue of how little attention has been paid to the
impact of development on public health. The World
Bank acknenwledges that nobody understood the intri-
cate factors conributing Lo the malaria epidemic in
the Amazen uniil it was already well-established.
Howevet, {hey maintain that the control of adverse
health effecls from development projects is up to the
particular country concerned 145 Environmentalisis
disagres and hold the World Bank direclly vesponsi-
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ble for disasters such as the malszia epidemic. One
senior attorney wilh the Favirommnental Defense Fund
says of the latest $99 million World Bank loan to <on-
trol the epidemic, “For a country like Brazil, that's a
vory expensive way of slanding sll” [45]

Along with the spread of discase vectors, there are
other ways in which deforeslation has divect impact
upon human health. Lack of firewood creates signiti-
cant public health problems, particularly in the rural
Himalavas and the African Sahel. In the Himalayan
foothills, forests have been pushed so far back that
women now spend an additional 1.4 hours per day to
collect firewood than they did just 10 vears ago. This
is time spent away from the farm, and there has
indeed becn a conourrrent decline in ageiculiural pro-
duction by 24% and a decrease in per capita lood com-
sumption by an average of 100 calories per day in
these areas [43]. Bailing waker has become a luxury in
many parts of the world, and quick-cooking ceteals
have replaced more nutrilious, slower-cooking foods
sirch as beans. As dried dung ts nsed as fued for cook-
ing rather than fertilizer for the fclds, soil fertility
suffers: [his diversion has been blamed for a 15%
decrease in Nepal's crop yvield [41].

Another example of deforestation’s direct health
effects is the increasing number of landslides in defor-
ested hills surtounding many large cities. More than
500 died in one slide in Colombia in 1987, and in 1989
landslides left over 18,000 homeless on the oulskirts
of Rio de Janeiro and 70,000 homeless in Thailand
[38]. Tlegal logging was blamed for the flash floods
and mudslides that killed 6,000 people following
lyphoom Thelma in the Philippines in 1991 [45]. In all
of the above cases, deforestation combined with both
natural forces and urbanization with devastating
restlis

URBAMNIZATION AND POVERTY

One hundred vears age the Barth's urban popula-
tiom was 200 million, by 1990 it had reached bao Lil-
liom. The growilh of wiban areas by migration from
the couniryside, parlicularly in pocr amd developing
countries, is in part related to deforestation Tand
degradation—which we have seen is tightly linked to
deforestation—has been the major factor in this
maovement of subsistence farmers into the shanly-
towns of major cities. This is especially true in the
Adrican Sahel, where thousands of villages have been
abandened in recent years. According lo Lester
Brown, “The drying out and desertification of the
Sahelian region probably account for the largest
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source of environmental tefugees in the world loday”
[42] The sttuation is similar in southern Advica, where
deforostation accompanied by soil erosion and the
depletion of water supplies have forced iens of ihou-
sands from their farms and into towns, cilies, ar relief
camps [33].

As vel, there has been little study of the many
known and potential health problems associated with
such migrations. Transmission of disease may occur
gither fiom those who are migrating (active transmit-
ters), or to those who are migrating {passive aquirers),
Cweerall, the trend in Africa has been an increase in
“yrban® discases such as TB, water-borne enteric ill-
nesses, and other diseases associated with malnutri-
tiom—although cause or offect in urbanization's rela-
tionship to disease often remains unclear [49]. As
urbem growth wilhoul improved urban services has
occurred, water shorlages and probloms of waste and
sewage disposal have resulled. Paul Fpstein points
out the link between recenl chalera outbroaks in
South America and recent urbanization {Tima's shan-
tvlowns, for example) {50]. The World Health
Organization warns of future health problems as new
raads, rosorvoirs, drains, land clearance, and defor-
estation lead o changes in local ecology. They believe
that natural foci for disease vectors may be incorpo-
rated into the urben sprawl, creating new ecological
niches for zoonotic animal reservoirs. Even without
appropiiate vectors, human migration from rural
areas to the Federal District of Brazil has made
Chagas’ disease one of the leading causes of death in
that region [1] Lastly, a word aboul ATDG-—not its
future, but its past. Evolutionary biclogist Tared
Miamond has presented three theories to explain why
ATDS emerged in Africa only recentily; onec of these
speculates that conditions for efticient spread
belween populations have occurred only in modern
times, with the rise of cities, prostitution, venereal
diseascs, use and reuse of hypodermic syringes for
medical care, and movements of peeple over long dis-
tances [51).

TOWARD A SUSTAINABLE FUTURE

Tleforestation illustrales the connection between
envitonmental problems and human health. The
effects of global forest losses are far-reaching; biodi-
versity loss threatens our ethical and esthetic senses,
our supply of medicine and feod, and the ecological
interactions we depend on to regulate our environ-
ment Deforestation also has direct health effects, by,
for example, alleving disease vectors amnd increasing
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the vulnerability of marginal pepulations to disasters
such as landslides and floods Deforestation also
helps drive the downward spiral of migration, urban-
ization, and poverty

Fuvironmental stresses are closely linked with each
ofher, with patterns of economic development, and
with social and political factors; all of these issues
affect human health. Looming in the background is
overpopulation. By the vear 2020 the United Nations
predics a world population of eight billion (1], and
any environmental or health program must account
for this exponential growth. The downward spiral of
poverty and environmental destruction is fueled by
population pressures, and to break this cvele these
pressures must be controlled. The World LHealth
Organization advocates {he same steps to reduce both
infant moriality and to decrease tertility—improved
maternal health and education; improved waicr sup-
ply, sanitation and nutrilion; and family planning
integrated with health care programs [1]. Others feel
this argument is flawed and advocate more sttingent
measures following the Chinese model of strict birth
contrel 1521 In either case, population control must
plav a central role in any sustainable public health
policy.

“Suslainability,” as applied to the discussion of rain
forests, implics attractive allermatives to the problem
of shorl-term destruction for Tumber and agricultuze:
forest products can be renewably extracted such that
the forest is worth more standing than cul. and Jocal
ecanpmiics are holstered in the process. Biodiversity
can also be preserved and studied, with the cconomic
sains from discoveries partially relumed to local
econmmies, However, when the word “sustainability”
is applied o public health, it is more troublesome:
Shoutd all practical public health interventions,
designed to sustain human life, be pursued regardless
of their long-term demographic consequences? 1s
there a danger of increasing population and environ-
mental pressures through these interveniions, and if
s can we justify inachon under some circumstances?
These are complicated questioms, and at their heart Tie
conflicting ethical premises and policy missions.
Eeological approaches imply giving priorily to popu-
lations, not individuals. As hard chedoes are forced
upon us in the future, we must search for an inclusive
definition of sustainability through the integration of
coonemic, environmental, population, and public
health policies.

We are now standing ai a crossroad We know
enougsh about the carth’s environmental problems o
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be concorned for ous Mature, but we debate how much
action is justified and remain unsure how o priorifize
these actions Tn Ve Yowngest Science, Lewis Thomas

exartines our limitations:

We dio not koo enough aboat ourselves. We are
ignorant about hoswe wie work, about how we fit in,
aned most of all about the enormous, imponderable
systern of life i which we are imbedded as work-
ing paris We do not really understand nature, at
all We have come a lang way, indeed, but just
enough to become conscious of our own ignorance
i is & now experience for alt ol us [33].

Admilling ignarance yet siruggling against it is a diffi-
cult fask, bul tmportant We must leam to become
comfoglable as working parls in nature’s imponderable
system, cven as we endeavar to manage il wisely
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