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The ecological perspective in disease

Introduction

The role of infectious disease in the evolution of human and non-human popula-
tions has long been of interest to historians, physicians, and anthropologists. While
earlier scientists speculated on the significance of disease to the extinction of
species (Young 1931:123) and races (Moodie 1917), Haldane (1949) developed the
theoretical framework necessary to the study of the impact of culture on human
epidemiology. Through an analysis of the effects of agriculture on human popula-
tion, Haldane discussed the impact of disease on the biology of those groups. Re-
search on this subject has intensified in recent years (Alland 1966, 1967, 1970;
Armelagos 1967; Armelagos and Dewey 1970; Armelagos and McArdle 1975; May
1958, 1961; Montgomery 1973: Polgar 1964), but the basic perspective has not
changed since Haldane. Models of the disease process continue to rely upon the
traditional concept of a simple cause and effect relationship between pathogen
(defined in the broad sense as any disease-causing agent) and host.

We will deal briefly with the historical roots of this concept and in more
detail with its implications for the study of the evolution and ecology of disease.
A model will be presented which attempts to relate in a systemic fashion the full
spectrum of variables which influence the disease process. This model will enable
researchers to focus on specific components of the disease-host complex in more
detail, while retaining the ability to integrate such studies into a more comprehen-
sive evolutionary and ecological framework than is now current.

The model will be discussed in two sections: the potential of various aspects
of the inorganic, organic, and cultural environments to serve as insults to the
organism and, thus to cause disease will be investigated; the impact of disease on
the cultural system of the host population and the nature of the response to these
insults will be discussed. :

Steps toward an Ecology of Disease

If there is a common thread which runs through models of disease used by Western
scientists, it is that which Dubos (1959) has identified as “the doctrine of specific
etiology.” Its basic tenet is that for every symptomatically identifiable disease
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is a single factor which. acting upon the individual, destroys the equilibrium
2alth and creates a “dis-ease” state (Cohn 1960). This causal chain has re-
ed sacrosanct whether implied within the context of theories of demoniac
ssion (Osterreich 1930) or of the germ theory of disease. In this view, a
n, upon entering the individual’s body precipitated a clearly pathological
ition; amelioration of this condition necessitated exorcism of the demon.
Replacing demons with microbes, the scientific expansion of the 17th and
centuries spawned an increasingly sophisticated classification of disease
ties” (DeKruif 1926). Stimulated by the apparent classificatory successes of
-innaean taxonomy, and operating within a social context which placed a
value on description, definition and classification (Eiseley 1958), this view was
'ntial in shaping the theories of subsequent workers. The tremendous impor-
of acute microbial diseases in the 19th century provided a context within
1 Pasteur, Koch and others would continue in this tradition and further devel-
the doctrine of “specific etiology ™ (Dubos 1959, 1965).
The basic assumptions of this “one germ-one disease™ theory are optimized
och’s famous postulates, each of which must be satisfied before any disease
e considered “classified.” One must be able to isolate a pathogen from a
ed animal; this pathogen must then be grown on a culture medium;a sample
this new growth must cause the disease when injected into a laboratory
d; one must then be able to reisolate the pathogen from this second animal.
1e vast majority of then-prevalent diseases, classification by these criteria was
1 possible. Furthermore, the identification of pathogenic agents which were
ated with some of the major scourges of the period greatly aided in attempts
dically treat or prevent these disorders.
The germ theory continues to be of undisputed utility in the clinical area.
minor modifications to accommodate the rickertsiae and viruses, it is the
ation of much modern medical and public health practices. Medical interven-
n the form of antiobiotic therapy or vaccination, and public health measures.
as the draining of swamps in malaria control efforts, have done much to
ise the infectious disease load on modern populations. Yet the evolutionary
of disease requires a consideration of a wider array of variables than is usually
le within the theoretical confines of the germ theory. By definition, the germ
~accepts as the dominant, and in most cases the only relevant, variable the
ice or absence of a pathogen. Emphasis upon this single variable is not satis-
y for many purposes.
Even the ancient Hippocratic doctrines, which had originally stressed the
!lationship of myriad environmental and internal factors (the four humours),
cecast in a unicausal form. Despite the superficial similarity to Hippocrates’
Water, and Places,” the etiology of rampant swamp fever, for example, was
ently traced to the malefic influence of a single factor, the foul swamp air
n: mal aria).
The pace of success achieved by the earlier followers of the germ theory of
> has not been maintained. The germ theory is unable to help solve many
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health problems in modern groups. Burkitt has compiled a short list of ailments
that “can be considered diseases of the modern economic development (1973:
141)”: the list is composed of the following ailments: coronary heart disease.
cancer of the large intestine, appendicitis, diverticular disease of the large bowel,
gallstones, varicose veins, obesity and dental cavities. From the attempts to cure
these modern ailments it has become increasingly clear that not only are the im-
portant “pathogens” of this era of a different nature, but that the causality be-
tween pathogen and disease state is not as simplistic as once perceived. The efforts
to isolate the cause of cancer as a singular entity should serve as an example (see
section on applications).

That the doctrine of specific etiology should prove so tenacious should not
be surprising. As noted by Monod (1971), an almost religious adherence to uni-
causal thinking is a necessary consequence of the belief in a teleological universe
inherent to Western thought. Furthermore, in a practical sense, the germ theory of
disease has been a useful paradigm in efforts to treat, cure, and eradicate numerous
diseases. The drastic reduction in the major epidemics which were the proving
ground for the early germ theorists continues to persuade many of the possibility
of eliminating all disease (Dubos 1959: Cockburn 1971 . Imperato 1975).

Yet the very simplicity which contributes to this model’s practical utility
makes it less than useful. Recognition of the wide variety of nutritional (Scrimshaw
et al. 1968) and psychosocial (Moss 1973) factors which affect disease severity and
identification of an increasingly large class of disorders which are not traceable to a
single “cause” have convinced many of the necessity of a multifactorial approach.
May (1960), expanding upon Sigerist’s (1933) notion of an historic and geographic
atlas of diseases, sought to formalize the role of the environment in the disease
process. May suggested that the host, pathogen, and environment were equally
important in the epidemiology of any population. His inclusion of culture under
the category environment made his model of special significance to researchers
interested in the evolution of human diseases (Polgar 1964: Armelagos and Dewey
1970 Armelagos and McArdle 1975).

Audy (1971) has attempted to transcend May’s focus on disease involving
organic pathogens by incorporating the notion of “insult™ into his model. Insults
are physical, chemical, infectious, psychological, or social stimuli which adversely
affect the individual’s or population’s adjustment to the environment. In a later
work, Audy and Dunn (1974:329) state that this effect may arisz from either an
excess or a dearth of a given stimulus (for example, excess social interaction versus
social deprivation). These insults may be of external or internal origin. Often the
insult of an inappropriate or excessive internal response will be added to that of the
original external insult. In this context, disease is defined as a phase in the response
to an insult in which the ability to cope (as with an additional insult) is lowered.
Health, on the other hand, represents the continuing ability of the individual to
rally from insults. Health and disease must therefore be considered on a continuum
and not as an either/or situation.

There is much promise in such an approach: it recaonizes the dicaacs rnreine
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potential of a wider variety of stimuli than is possible under the germ theory. It
suggests ways in which the “Host-Insult-Environment” complex may be subjected
to far more rigorous analyses than has been possible previously. As presented,
however, it raises several important questions: in what ways are the various insults
similar?; what are the implications of these similarities for the ability of the indi-
vidual to respond?; what are the implications, at both the individual and popula-
tion fevels, for adaptation and evolution? It is to these sorts of questions that the
present paper now turns.

The Environment

We have attempted to construct our model (Figure 1) of the environment in a way
that would be amenable to evolutionary and ecological analysis. In so doing, .the
division of the environment into its inorganic, organic and cultural components has
been found to be useful. Such a distinction is found in both ecological (Stewart
1955) and evolutionary (Huxley 1958; Dobzhansky 1962) studies, and emphasizes
features which are essential to a holistic understanding of health and disease phe-
nomena (Boyden 1973; May 1960).

Temperature, humidity, oxygen pressure, trace elements in the soil and
water, ultra-violet and cosmic radiation are some of the many inorganic compo-
nents of the environment which affect our species. Disorders associated with a lack
or an excess of such inputs are familiar and need only briefly be discussed. For
example, excess ultra-violet radiation may, at the most, promote dermal carcinoma
or, at least, precipitate the destruction of dermal tissue, which may lead to edema,
erythema, and severe secondary infections. Insufficient ultra-violet radiation may.
in cultures without sufficient dietary sources of vitamin D, lead to rickets in chil-
dren or osteomalacia in adults (Blum 1961: Loomis 1967). A similar situation
exists for all such inorganic inputs. The individual is adapted to function at peak
efficiency when each stimulus is within an optimum range. Deviation outside that
range. in either direction, will invdriably be associated with a deterioration in the
individual’s condition.

A large proportion of the input we face emanates from the organic com-
ponent of the environment. However, as a species, we use a considerable portion of
the organic input as a source for nutrition. Human adaptation may be viewed in
this light as the process by which we obtain optimal caloric input in the face of
caloric expenditure. Yet we oursclves provide energy for a wide range of predator
species; these predators are not the large canivores familiar to other consuming
species, but are, rather, innumerable protozoan, metazoan, bacterial. Rickettsial
and viral organisms. Epidemiologists have long recognized that such “predators™
bear responsibility for a majority of human ailments. Malaria, schistosomiasis,
tuberculosis, scrub typhus and influenza are well-known examples from each of
these categories.

The cultural component is comprised of our species” technological, social and
ideological systems: it functions within the total environmental framework in two
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ways. It may alter the frequency and intensity 9f exp.osure 10 ir}organxc aqd or]
inputs. It may also create a set of informational 1nguts which are 'u‘mquef,
own (Armelagos and McArdle 1975). The use of clothlr}g. or t_he addition o..
min D to dairy products, are both ways in Wthh~ the soma.l envuonm;a_rln m:ldx;
population’s interaction with the (other pafts of the) envnronme.nt.. he 11 Ip
ultra-violet radiation on the population will be altered. In a similar tas1.10r
clearing of tropical forest, and the subsequent use of slash"and-b.urn fagncgl
techniques, can be expected to alter a popu.iauon s relationship wi ; I
inputs. In this instance, an environment conducive 'to the development of enc
malaria will have been created (Livingstone 1958: Wisenfeld 1967).

In cases where there is already disease, social environment also func
through medical practices. to influence the distribution and prevglence 0
diseas‘é. It is most effective in cases where knowledge of the causative proc
the disease has been achieved. i.e..in infectious diseases where a pathogen has
isolated. Even this is no guarantee of success. however. as (?ﬂler. asp}:cls <
social environment may be influencing the disease in the opposite direction. S



76 Human Adaptability, Culture, and Disease Stress

he case with syphilis, for example. Knowledge of the pathogen, its life cycle, anti-
siotic treatment, have as yet proved insufficient to the task of eradicating the
lisease, largely because social relations, and specifically sexual relations, are of a
‘orm which is highly favorable to the spread and persistence of the disease (Rose-
yury 1971).

The perpetuation of culture depends upon the persistence of symbolic com-
nunication among members of the social unit. Even symbolic interaction is capable
of producing stimuli in the form of information. Constantly changing relationships
»f the individual to the social and ideological systems, and thus constantly varying
nformational input, often create a situation in which the individual may undergo
ssvchological or social stress (Moss 1973). An example of the consequences of such
1 situation may be schizophrenia; a socially precipitated “double bind” situation
the presentation of simultaneous contradictory messages, to which there is no
:orrect response) may be crucial in the etiology of this disorder (Bateson et al.
1956; Singer and Wynne 1966).

In summary, in our model disease is seen as the result of an inappropriate
:onstellation of inputs. Admittedly this constellation of inputs is complex. As will
se seen, the organism instantly attempts to adjust to these inputs. Disease may
trise in cases of under input, over input, improper input.

The Organism

Vital to 4 comprehension of the impact of the various inputs discussed above is an
Jnderstanding of the ways in which these inputs are received by the organism.
Previous ecological models have tended to de-emphasize this aspect of the Organ-
ism-Environment complex. The environment is dealt with in all of its complexity,
while the individual organism is treated very much like a “black box.” It is assumed
that, in the presence of inputs, the organism will react in an anticipated manner.
Such a scheme neglects the intricacies of the reception and reaction processes.
While we can never accommodate the total variety of such processes within our
wnodel, we hope they are divisible into meaningful categories. Thus, for reception,
we have isolated four subsystems: respiratory, digestive, dermal and special sensory.

We interact with a wide variety of inorganic and organic inputs through our
respiratory systemn. Most inorganic material is either integrated into the body tissue
or expelled without noticeable trauma. One aspect of our cultural evolution,
however, has been the development of new methods for the extraction of energy
from the earth. A by-product of the use of these energy sources, for the most part
fossil fuels, has been an increase in the amount and diversity of inorganic inputs to
which we are exposed. This increased exposure to chemicals such as carbon monox-
ide (Lave and Seskin 1970) and asbestos (Oliver 1974 ; Rohl et al. 1975) has conse-
quences which are only beginning to become apparent. It seems increasingly likely
that controlling inorganic inputs will be of far greater importance in maintaining
our health status than has previously been the case. The respiratory system is also
actively involved in our interaction with numerous organic inputs. Tuberculosis,
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bubonic plague, smallpox and influenza are only a few of the infectious diseases
which are contracted through the respiratory system. Asthma, hay fever, and othe:
allergic conditions also stem from respiratory contact with a:ntigenic su'b'stances

The normal input for the digestive system is quite obviously nutritive. Thf
system is designed to extract useable energy from a variety of foods..Bo.Lh organi
and inorganic input is required, the former for the actual energy, which is relea§e<
through digestive processes, and the latter are the esse{ltlal mineral metabolite
necessary for the organism’s biochemical reactions. In either c.als'e, an exces.s or:
lack of these stimuli leads to well-recognized problems. Zinc defncnenlees (Wjember
1972) and an excess of iron (Weinberg 1974) have been asspc:ated with an increas
in the severity of infectious diseases. Vitamin deficiencies, such_ as pellagra c
beri-beri, and more rarely, vitamin excesses, are associated with 1mballances. O
ganic imbalance is reflected in obesity and its cardiovascular correlates_m’the cas
of overnutrition, and in syndromes such as marasmus and kwashiorkor, in ms'tance
of undernutrition. Disorders arising from sensitivity to a specific dietary st'lmuy
are also common. They can be caused by a heritable lack of an essential dlgest'l\
enzyme, as in lactase deficiency (McCracken 1971; Harris.0n 1975), or by an in
munologically mediated allergy to a component of the diet, as in celeac' diseas
The digestive system may also be the focus of stimulation by many orgamF path:
gens. Such pathogens may be of external origin, as with cholera or typhoid f?er
In other cases, disruption of the intestinal environment may alter the pathogenici
of otherwise innocuous indigenous microbiota (Dubos 1965). Such a process seer
10 underlie disorders like Traveler’s Diarrhea (Gorbach et al. 1975).

Our skin, or dermal system, is also in continuous contact with the envir-o
ment. It harbors an intricate web of nervous tissue, whose function it is to monit
numerous inorganic inputs, such as temperature or solar radiation. Itisa s:ltg wh'e
several essential physiological processes are carried out, for example the d{ssnpatn
of excess body heat and the production of vitamin D, and also functions as
shield, preventing entry into the body of a wide variety of inputs. It is not, hg
ever, a perfect shield. Various organic inputs gain access to the body by penetr'au
the dermal system. Schistosomes are able to actively bore through derm'fll tisst
other diseases, such as malaria and yellow fever, also enter through the skin, alby
with the assistance of insect vectors.

The final method of reception combines our inputs from special senst
modalities: hearing, seeing, taste, smell, and touch are the most well known. Mt
of the information received through the special senses is channeled into the cen’
nervous system. A great deal of nervous activity takes place in which .the chanr
interact with each other and stored information. The strength of the inputs, t}
effect on the organism, may be varied by symbolic interpretation and perc?ptx
The often-noted psychological difficulties attending the development of inst
tionalized children are probably consequences of an under input of inforqlat
(Gardner 1974). The possible association of the over input of complex and in¢
gruous information with the etiology of schizophrenia has already been no’
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fied in response to a new disease state. Medical practices may be instituted whic
augment existing biological responses. There is however a growing concern fi
diseases (iatrogenic diseases) which are direct or indirect results of medical trea
ment (Burnet and White 1972). Thalidomide, chlorietracycline and oral contr
ceptives have resuited in unexpected effects for the users.

If the resources available to all of these potential responses are sufficier
the organism will persist. The disease state may be terminated, for example, if tt
pathogen is eliminated from the body or from the surrounding environment.
other cases, the relevant input may simply be incorporated into the system; if
balance is achieved, such a condition could only be termed disease in the stricte
sense. If the resources are insufficient, the disruption will be fatal unless the prop
stimuli are altered by factors external to the organism.

Application

The development of an ecological perspective is not new. There have been a numb
of excellent studies which have attempted to understand the importance
ecological factors in the disease process. In the present model we have considers
the ecological perspective in more detail. There have been a number of studi
which have demonstrated how insults cause disease, and how culture provides
buffer between these elements of the environment. There are however mas
instances in which culture increases the potential for disease. [t was the understan
ing of the relationship of culture to disease which renewed interest in the ecolo;
of disease.

Multifactorial Consideration of the Organism and the Insults

Although the analysis of the ecology of disease considered the relevant variables
the disease process, the previous models dealt with the organism as a black box. |
treating the organism as a black box, the mode! fails to consider the organism a:
variable in the disease process. In our model we viewed the relationship of t
organism to disease in terms of. the receptor sites and response. Furthermore t
model attempts to expand the concept of disease to include a number of chemic
biological, social and psychological factors which can insuli the organism, causi
disease. Since the model isolates and integrates environmental factors, the dise:
receptor sites, and the response of the organism, the model is able to accommod:
a vast array of disease associations. For a disease in which an insult has been i
lated, it enables one to visualize the interrelationships of the various factors whi
influence the course of a disease. For disease of uncertain etiology, it suggests we
in which the etiology may best be viewed multifactorially. Atheriosclerosis, |
example, can be analyzed from the perspective of the relevant input: organic i
balances of diet, internalized aggression, tension from symbolic input, and inorga
material such as trace element, and the genetic makeup of the individual may he
to explain the inability to arrive at an adequate unifactorial explanation for ather
sclerosis.
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nstruction of Prehistoric Population Epidemiology

model is easily adaptable to the epidemiological reconstruction of prehistoric
historic populations, Evolving disease patterns through human history can be
:d in terms of the changing articulation of the components of the model. The
.ve importance of inorganic and organic inputs and the efficiency of the
! environment as a screen can be analyzed. The effect of evolutionary changes
1 exposure of the various receptor systems to new and varied inputs can be
!led. For example, dietary changes involved in the evolution of agricultural
ms become important for their inevitable impact on the digestive system, and
on the health status of the individual and the population. Increasing popula-
size and density can be viewed in the light of their impact on the respiratory
tion of pathogenic inputs. The use of various sorts of clothing would alter the
sure of the dermal system to the environment. Some inputs would be screened,
th ultra-violet radiation, while other factors might be increased, such as ecto-
ites. The influence of rapidly accelerating cultural complexity can be seen as
g an impact on both the informational reception and the psychological and
ological responses of the organism. In short, then, it offers a means through

¢ the disease status of various populations may be analyzed from an evolution-
:rspective.

-t of Disease on Cultural System

the impact of culture on the disease process have been investigated exten-
- there have been few studies which consider the influence of disease on the
system. It is true that disease has often been considered as a factor in the
e of great civilizations. Lead poisoning, for example, was suggested as a
in the collapse of the Roman Empire (Boyden 1973 Gilfillan 1965). Al-
h the evidence in this specific case is speculative, there is an abundance of
ocumented literature on the controversy of the role which plague played on
‘onomic, political, and social fabric of Europe. The epidemics of plague in the
¢ 1300’s killed as many as one-third of the population. It has been argued that
:asant revolt and the reformation were caused by plague-induced population
e. Philip Ziegler (1969) has provided an excellent historical analysis of the
tance of plague in Europe with respect to the peasant revolt and the reforma-
While acknowledging the obvious disruption that was caused by the decima-
{ the population, the changes that led to the peasant revolt and reformation
Jccurring prior to the Black Death, and Ziegler suggests that the plague epi-
s accelerated these changes.
Although historical studies of the great epidemics provide important informa-
n the social and economic response to these catastrophic events, we need to
more about the impact of less catastrophic and more endemic diseases on
iton structure, technology, social organization and ideology of the group.
1odel which we have proposed will allow one to examine these changes.
Armelagos and McArdle (1975) have discussed in general terms the impact
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on small populations. Systematic studies of disease on social systems by Kun-
stadter (1972) and Neel et al. (1970) demonstrated that disease need not have a
high mortality to disrupt the social system. Those individuals who become ill may
not be able to fulfill their social obligations. Among the Yanomama, Neel and
coworkers have demonstrated that measles, a disease which usually causes few
deaths in technologically advanced groups, had a very high mortality rate. Death
was not caused by a more virulent strain of the pathogen but by the social disrup-
tion caused by the measles among the Yanomama.

We are only beginning to investigate the effect of disease on the age structure
of a population. Goodman, Jacobs and Armelagos (1975) have recently suggestgd
that an epidemic effects all age segments in a virgin population, while an endemic
or a recurring epidemic pathogen is more likely to involve younger and older seg-
ments of the population. Theoretically, the middle-age segment of the population
has developed some resistance to the pathogen through previous contact, while the
pathogen is novel to the younger age segment and the older age segment has lost its
resistance with senility. In this sense, the segments of the population which are the
primary producers are less affected and the society is more able to maintain itself.
The survival of this age segment of the population also allows a rapid recovery since
males and females in the reproductive age set are likely survivors and thus able to
replenish the population.

It is a possibility that populations that are able to maintain pathogens endem-
ically will not be as severely affected in their ability to increase as will populations
of a lesser density; since small populations more frequently contact a pathogen
novely, mortality is higher in the reproductive age segment of the group.

There are other methods which will allow one to test the impact of disease on
a society. Haas and coworkers (1971) have measured energy to test impact of di-
sease within a group. The formal application of energy flow (Thomas 1973, Rappa-
port 1971, Little and Moren 1976, Kemp 1971, Odum 1971) could provide one of
the most useful tools in the study of disease. The cost of disease in energetic terms
can be quantified and easily subjected to comparative analysis. Here the duration of
responses both biological and environmental will gain increased importance.

Ecological Aspects of Ethnomedicine

The cultural response has traditionally focused on technological means for disease
prevention, such as vaccines and social practice as quarantine to isolate disease.
However, the ecological perspective must consider other aspects of t’he social and
ideological response to disease. The ethnomedical approach which Fabrega defines
is the way in which a culture defines disease, the way in which the group organizes
themselves toward the treatment, and the social organization of the treatment.
These ethnomedical factors should be considered in the ecology of disease. The
ethnomedical approach has been an important area of study by medical anthro-
pologists. It has, however, not been incorporated in most of the ecological studies
of disease. In some sense, the ecological models have been used in the study of di-
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sease in technologically advanced societies. Disease is viewed in a biocultural
perspective without attempting to analyze the ethnomedical response. The bio-
cultural perspective examines the interaction of disease and cultural variables, but
often fails to consider the impact that defining disease and the social organization
of response and treatment has to the disease process. Our model attempts to
resolve this shortcoming by focusing on the ethnomedical response as an aspect of
disease ecology (1).

[t would seem that if an ecological perspective is to be successful, it is neces.
sary to incorporate the ethnomedical approach into the model. The incorporation
of the ethnomedical approach will provide a link between the traditional studies of
medical anthropology and medical ecology. In this way, ecological elements of
disease as well as the ethnomedical response can be integrated, thus providing a
more holistic approach.

The perception and definition of disease can have a significant impact on the
ecological perspective. The perception of the disease is a reflection of social and
historical factors, and the way in which a group defines disease can do much to
shape the response which we make to discase. Zola (1972) and Fabrega (1975) note
that a group defines a disease in order to combat it. The process of defining disease
and the allocation of limited resources can be the means for exerting control which
can affect the behavior of the group. Kunitz (1974) has shown that what is defined
as a disease is not always the conditions which represent the greatest threat to the
adaptation of the group, but often a reflection of social-political factors affecting
the social unit.

There are various levels in which our model can be tested with a condition
that has assumed relative importance in contemporary Western culture. Cancer is an
excellent example of a disease in which the traditional models have not provided an
adequate means for understanding and controlling this condition in the United
States. Even a monumental governmental effort to “discover” the cause and de-
velop a “cure™ of cancer has not met with much success.

Strickland (1972) has presented an interesting analysis of the politics involved
n the government’s effort to control cancer. As early as 1928 there were outeries
m the floor of the United States Senate to mount a national attack on cancer.
Chere were attempts at developing a special governmental unit to wage a “war” on
sancer and the Cancer Act of 1971 legislated the machinery for the organization to
wersee the “fight™ on cancer. Strickland (1972:260-290) describes the vast lobby-
ng effort which even utilized Ann Landers to gain support for national legislation.
Jtimately 1.59 billion dollars was authorized for a three-year period and developed

National Cancer board and a National Cancer Institute whose Director would be
ppointed by the President. Although the National Cancer Institute remained as a
wart of the National Institute of Health, its new status was elevated within the bio-
edical community.

The political and scientific attempts to develop a cancer cure have met with
onsiderable criticism. The efforts to cure cancer have led to the fear that funds to
ontrol other diseases might decrease in order to support cancer research (Green-
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berg 1975). Even the scientific research has been criticized. Cai'rns (1975) po1'r
out that most of the basic cancer research involved attempts to dlscc?ver a chem{c
which would control or inhibit the growth of cancer cells or an immunologii
procedure which would prevent its development rather than attempt to prevent
in life style. . .
» Chagf:zer resear;:h has undoubtedly been influenced by a social setting \Ylth
advanced technology and a medical system whose profess?onal status was in p:
based on its success in controlling infectious disease. It is notew.orthy that t
major research efforts have focused on a single cure fOli cancer with a'ttemp;‘s
develop products of technology (chemotherapy and radlat}on) or va'ccmes. ir
vaccines were so successful in early efforts for infectious d.1sease (Cairns 1975)
was thought to be the most likely solution to cancer. While ther‘e has been soi
success in decreasing mortality from some forms of cancer (l-:‘rex 1275), over‘
mortality has increased from 1940-1973. We now realize that a “cure fo.r cance:
going to be difficult to obtain since there are over one hundred patholog:u‘:al c?on
tions classified as cancer. The research efforts in cancer research. are-beg.mmng
examine a myriad of environmental factors which are carcinf)gemc: dle‘t, 1ndust'|
pollutants such as heavy metals, organic compounds. A major facto.r in our di
culty in understanding which environmental factors produce cancer is the trem:
dous lapse in time of 10 to 20 years from exposure to the appearance of r.h? canc
An individual exposed to a carcinorganic agent for extended periods of time o
not develop a lesion for many years,

Greenberg (1975:707-708) questions the accelerated sup.port' for cancer
search based on developments in clinical as well as within basic scwnc? r?sear
The fact that a cure of all cancers (including those effecting children) will incre
life expectancy less than a year suggests that our rf:search cou%d be alloc.ated ¢
ferently. However, the fear of death from a mallgnancyl which may linger
months or years seems to be a critical factor in the public support of cancer
search. '

The ecological perspective would suggest cancer might betFer be ‘prej/e'n
than cured. The ability to change life style to minimize predisposmg‘an individ
to cancer or to prevent exposure to environmental carcinogens might be m
successful than immunology, surgery or chemotherapy. . .

In summary, the traditional approaches to an understanding of the dise
process in human population have been limited. Earlier approaches to Fhe un
standing of disease within contemporary and prehistoric hum'an popglauons fai
to consider ecological factors which played an important rolle in tlu? disease prof
of these groups. The ecological perspective provides an integrative approach
understanding the interaction of the individual, the environment and the pop
tion in the disease process. It should be useful in the prediction of outc0{nes
specific clinical or epidemiological situations, and also in the reconstruction
homo sapiens’ past disease experiences.



84 Human Adaptability, Culture, and Discase Stregs

Note

1. The reason why the ecological perspective has failed to consider the ethnomedical factors is
partially a result of historical factors. Since its inception, medical anthropology has tradi-
tionally viewed disease as a given and attempted 1o study the cultural response to disease
in a closed system. For example. Ackerknecht's (1942b, 1945¢) influential studies of the
sociocultural response to disease argued that we need not consider the ecological factors
such as biological adaptation of the host and pathogen. In his view, Ackerknecht seemed
to make a distinction between primitive and Western views of disease. For example, in
his analysis of disease in 2 Western group, Ackerknecht (1945bp, 1946) incorporates the
ecological and environmental factor as well as the biological response of the organism
and pathogen into his model of disease. Yet in these studies, ethnomedical Factors are
not considered. In a simifar manner, the ecological approach to disease reflected in the

research of physicians and physical anthropologists {May 1960, Dubos 1965, Audy
1971) utilized a2 model which considered a “‘scientific’ approach to disease in which the
interaction of cuftural and biological factors in the

disease process were considered.
While the investigation suggested how technological f.

actors (Livingstone 1958), social
organization {Hudson 1965), and ideological elements (Glasse 1970) may inhibit or en-

hance the disease ecology of a group, these studies seldom attempted to discuss the

ethnomedical response to disease. Little effort is made to examine how our perception
may influence the disease process,

Edward E. Hunt, Jr.
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in medical anthropology
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This paper is a historical review of ecological approaches in medical an-
thropology and related fields. Five examples of ecological research are given in
some detail, together with a final section which discu

sses some newer theoretical
positions and prospects for further activities in this area.
An important contrast is evident between fi

ecologists in medical anthropology. Ethnological re
by single investigators, who often use Jocal assistant
qualitative evidence from interviews and from close
under study. By contrast, ecologists in medical a
more quantitative data, pay more attention to bi
tend to be eclectic in their collection of evidenc

resulted from the collaboration of teams of inve
plines.

eld work by ethnologists and
search is typically undertaken
s and amass a sizeable body of
observations of the community
nthropology generally draw on
ological aspects of disease, and
e. Many ecological studies have
stigators from a variety of disci-

In contrast to the practice of many cultural anthropologists, especially in the

This is the first publication of this paper. All ri

ghts reserved. Permission to reprint must be ob-
tained from the author and pithlichar

Hunt[Ecological Frameworks and Hypothesis Testing

t, ecologists in the health field tend to fo_cus on explicit and t:
P be attracted to newer scientific fashions, such as systems
amtje:osimulation. Although these multivariate approaches_ do not
Szpendent variables, the ecoiogist‘ n:lyI nl;s:e ;h;n;nz;s O?etﬁze:art; |

irecti % ion in an ecosystem. ,
dlf“l'llcetz:lotllll (;;;dﬁse:ltohnc];: come );'rom the triad of sciences of POF
0l evolutionary genetics, and epidemiology. The ﬁve studies
Fh‘i)s/,paper all focus on populations, sometimes drawing on mot
i siences in a single investigation. . _
pOPUliK;Z?OS:gh interest in the ecology ?f health anc'i dlsea_se ;Sni
the past, the idea that a people’s health is related to its endw]rfJ m
years old. It can be argued, for example, that Moses use« 11155
to the advantage of his Hebrew followefs. He gre;w uprm r%yep
burdened by environmental poltution (Dixon 1972). A te:r a' tep
severe water pollution, which even the frogs could n.ot t(}et;:e E
series of further disasters to the health and u{ell-bel_ngl.(; ©
talized on ethnic differences in resistance to disease in 11. ZraCOlg(
bondage (Exodus 1-12). The ancient Greeks, too, af}:p leher o
public health. Ackerknecht (1965) slatcs‘tha.t the pl?l.(;'sop ‘e; of.
have had a system of drainage can'tlls built in t!:ne Sll‘jl ian :n):{ p
of controlling malaria. In hlis( 1rea;:)sg ,gléo)ure :1, :]):,;ceair:’;reseme‘.

i and his school (ca. C), e is |
:‘cl)l(il:?;ir;t:tses on human health in different Greek cuy-st.ates (I;o‘

The intellectual climate of Greek, R'o'man, Arab1c,f;m
ever since has repeatedly given rise to wr:thgs on the e fcrts
human health (Ackerknecht 1965). By the nmeteentl? c_er;. uei/‘,
considered geography and history as closely parallel dlS;lp 1:xan
unity is still evident in the work of some scholars. pra r
knecht, who has contributed to the present vo!ume, is
historian of medicine, and a medical anthropologist. . "

Until late in the nineteenth century, the‘Mosal'c ord ip
medical ecology was very much alive. One of its maj((l)rhf \‘/’?r(.
ential pathologist, anthropologist and statesmun,.gu lo b
fostered general anthropology in Germany, but medical geog
1883.1%8381611)<;dicine became more effective both in the laborato

in the late nineteenth century, medical geogr;.lpht)jf1 andn;ztt)ilé
declined except in two important areas. One was the sa

of colonial peoples, or tropical public health, whic]? clung lo]
ecological frameworks. The second area was e‘nwronmental
health, which for many decades has studied the diseases of me
environment of the work place (V. R. Hunt 1975). |

In the eighteenth and nineteenth centuries, although mo

i ihnti iral anthr
malasicte wara nhuciciane their eantrihntinng to medieal an
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