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ABSTRACT 

Traditional food systems of indigenous peoples are defined as being composed 
of items from the local, natural environment that are culturally acceptable. Rapid 
dietary change of indigenous peoples worldwide is posing threats to use of this 
food and the traditional knowledge required for traditional food system main- 
tainance. This review describes the many influences on choice of food by 
indigenous peoples, the qualities of traditional food systems, the forces of non- 
directed dietary change causing decline in use of traditional food systems, and 
the consequences of change for indigenous peoples. Several examples are given 
of dietary change research with indigenous peoples. 
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418 KUHNLEIN 8z RECEVEUR 

INTRODUCTION AND DEFINITIONS 

In this review, we discuss the impact of nondirected dietary change on the use 
of traditional food systems by indigenous peoples, and the consequences it has 
on their nutrition and health. Our approach is primarily within the scope of 
nutritional anthropology, or “anthropological nutrition.” We focus on culture 
and ecology as major determinants of nondirected dietary change. We also 
discuss the perspectives other disciplines have given toward understanding the 
impact these changes have on nutrition and health. A major portion of this 
review is dedicated to defining the unique qualities of traditional food systems 
of indigenous peoples, and we present examples of specific cultures where 
research on dietary change has uncovered nutrition and health consequences 
that are a result of the loss of these nutritional resources. We close with a 
summary of the threats to use of traditional food systems by indigenous 
peoples, and the current rationale and methods for protecting them. 

“Traditional food system” is used to identify all food within a particular 
culture available from local natural resources and culturally accepted. It also 
includes the sociocultural meanings, acquisitiodprocessing techniques, use, 
composition, and nutritional consequences for the people using the food. 
“Indigenous people” refers to a cultural group in a particular ecologic area that 
developed a successful subsistence base from the natural resources available. 
The plural form, “indigenous peoples,” refers to more than one cultural group. 

Durning (28) described indigenous peoples as the fast changing and geo- 
graphically diverse populations known in different parts of the world by 
different names: small nationalities, remote area dwellers, tribes, primitive 
tribal groups, orang asli, native peoples, autochthonous peoples, aboriginal 
peoples, First Nations, or Founding Nations. He defined these peoples as the 
original inhabitants of areas that became occupied by more powerful outsiders, 
and whose language, culture, and/or religion remain distinct from the dominant 
group. These people consider themselves caretakers-not owners-of their 
land and resources, often maintaining ties to subsistence economies derived 
from hunting-gathering, fishing, nomadic or seasonal herding, shifting forest 
farming, or subsistence peasant cultivating. Their social relations involve com- 
plex networks of individual bonds, collective management of resources, and 
group decisions, often by consensus and involving elders. The World Bank 
(150) uses a more legalistic definition, derived from the United Nations Eo- 
nomic and Social Council Commission on Human Rights (1982). It includes 
peoples who are living more in conformity with their own social, cultural, and 
economic traditions than with those of the country of which they now form a 
part, a country incorporating social and cultural characteristics alien to their 
own. Estimates of numbers of indigenous peoples depend on the specific use 
of the definition, but they range from 266 million (150) to 660 million (28), 
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TRADITIONAL FOOD SYSTEMS 419 

80% of which, according to Goering’s summary of the geographic distribution 
of 380 different indigenous peoples (40), are found in Asia. 

The following quote captures the essence of our review: “The Ngoni them- 
selves say that the change of diet is the chief cause of their smaller stature 
today and the prevalence of various illnesses. The diet, by their own account, 
is much less varied today than formerly, and much less meat and milk are 
consumed. The knowledge of how to prepare (the special dishes) is passing 
as the older women die ... The old Ngoni dishes, which were of considerable 
dietetic value, are unknown to the modern mission-trained girls who hanker 
after wheat flour and sugar which they have seen and used in missionaries’ 
houses, and which can only be bought for money in the stores” (1 18). 

CULTURE, ECOLOGY, AND DIETARY CHANGE 

How Culture and Ecology Influence Dietary Choice 
The reasons people choose what they do to meet their food needs are multi- 
factorial and relate to a wide range of environmental, societal, and personal 
influences. To understand how indigenous peoples relate to their traditional 
food systems and to the changing patterns of food use, it is helpful to begin 
with an overview of how culture and ecology determine the dietary choices 
of all people (Table 1). 

What foods are available from which the individual can choose is dependent 
on the environment and is moderated by technology and politics. Climatic 
conditions are especially important, not only for the agricultural activities that 
produce the crops presented through the marketplace, but also for the diversity, 
i.e. the number of different types, of wildlife animal and plant species used as 
food. For many indigenous peoples with hunting and gathering traditions, this 
diversity is essential for a balanced diet. But it is the quantity of the species 
available that is the key to dietary adequacy. Contemporary concerns with 
environmental quality and control of local and long-range transport of indus- 
trially generated contaminants bring the issues of environmental protection to 
the forefront of considerations of food availability. Issues that deal with pro- 
tection of the natural environment for species diversity are also important. The 
knowledge indigenous peoples have about the natural environment and their 
traditional food resources has given them a reputation as stewards and monitors 
of environmental health and species diversity (49, 120, 123). 

Food species harvested from the environment, whether by local indigenous 
people or through industrialized agriculture, is technologically managed with 
processing techniques to prepare it for distribution through a variety of net- 
works to reach the individual finally consuming it. An infinite variety of 
indigenous food technologies have been reported and have much to offer the 
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420 KUHNLEIN & RECEVEUR 

Table 1 Cultural and ecological influences 
on dietary choice 

Food avail& 
Environment 

. a  

Climate and crop/wildlife potential 
Food species-types, quantity 
Pollution control 

Harvest andor production 
Processing 
Distribution 

Peace, stability, prosperity 

Technology 

Politics 

Food selectionb 

Beliefs 
Food flavor, color, texture, aroma 
Dietary structure 
Social and personal elements 

Time and personal energy 
Expendible income and food price 

Cultural preferences 

Affordability 

Education and media 

Physiological state 
Age, gender 

Physical exercise 
Complete nutrients 
State of health or pathology 

'Selected references: 22. 25, 27, 41, 49, 50. 53. 

bSelected references: 7, 10. 20, 39, 42, 47, 51, 

'Selected references: 12, 17. 5 2  87. 130. 131. 

59, 79, 82. 101. 123, 127, 128. 140. 

94, 101. 124. 

study of human food knowledge. However, indigenous technologies of food 
processing and distribution are disappearing as more and more indigenous 
peoples move away from their traditional lands, local food, and cultural knowl- 
edge (50, 78, 120). 

Central to many of the issues concerning retention of traditional food knowl- 
edge and use of traditional food systems by indigenous peoples is the issue of 
politics. To practice and retain cultural knowledge and values, peace, stability, 
and prosperity are needed. Unfortunately, all too often it is the indigenous 
peoples within a nationality who are discriminated against, oppressed, margi- 
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TRADITIONAL FOOD SYSTEMS 421 

nalized, and colonized, which makes it difficult to retain their cultural practices 

When a variety of food is available, what determines which items are 
selected is categorized according to cultural preference, affordability, influ- 
ences of education and the media, and individual biological need. Cultural 
preference for food has been documented by many authors and is indeed 
fascinating. Beliefs about the qualities given by consuming a particular food 
and the reasons for adopting a particular structure to the diet are often central 
to cultural expression and participation. Beliefs about a food's healthful quali- 
ties can extend the value of that food, particularly when a plant, into the realm 
of traditional medicine (92, 94); however, many indigenous peoples do not 
separate plant species into those that are food and those that are medicine 
because the same item can be one, the other, or both at the same time, 
depending on the stage of plant development, the method of preparation, and 
the state of health or pathology of the individual (48). 

Dietary structure is the way that meals, or the day's food, are composed. 
For example, in traditional Nuxalk culture, the meal was usually fish and 
something else, such as berries or a root vegetable; for highlands in Ethiopia, 
the meal is enjera (a type of bread) and wot (a sauce). Dietary structure also 
accounts for seasonal availability of food and how the culture adapts to vari- 
ations in species. The sensory elements of food flavor, color, texture, and aroma 
are important in defining food preferences culturally, as well as in fulfilling 
the biological need for food individually (10). Certain textures, for instance, 
are considered appropriate as food for infants and the elderly. The color blue 
is important for certain traditional Hopi food, and preparation technologies 
favor the development of the blue color in blue corn bread (piki) and other 
meal items. These considerations, in turn, become important aspects of the 
dietary structure (66). 

Social and personal elements that determine food selection include such 
functions as whether the food will be shared, as at social events; whether the 
food is for birthdays or other personal events; and whether the food is used to 
express individual, family, and group identity with a culture. Food is often 
used as an ethnicity marker. It is also used to express love, demonstrate power, 
or express rebellion. There are innumerable social and personal reasons for 
how foods are selected (7, 20, 93, 124). 

The selection and acquisition of food can be dependent on income. Food 
price, which depends on the supply-and-demand equation, fluctuates with 
availability and ability to purchase. The concept of affordability also extends 
to the amount of time and personal energy available to harvest and prepare 
traditional cultural food items. This is noteworthy in cultures of indigenous 
peoples who are undergoing transition to a wage-based economy but who still 
want to participate in traditional food events, such as hunting, fishing, berry 

(91). 
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422 KUHNLEIN & RECEVEUR 

picking, or helping with the cultivation of traditional crops, such as maize and 
beans. These activities can be costly in terms of time, energy, transportation, 
ammunition, fishing gear, etc. For some indigenous people, the barriers of 
affordability are too great, even though the wish to participate is there. For 
some, the selection of traditional cultural items is limited to holiday events, 
or during vacation time, which permits return to “the rez,” or the traditional 
home lands. 

Education and the media have had profound influences on food choices of 
indigenous peoples. Mission schools, boarding schools, public health pro- 
grams, and nutrition education programs emphasizing the food known to the 
dominant culture have had their impact on children for more than 100 years, 
particularly in the Americas, Africa, and Australia. The introduction of new 
foods such as sugar, refined grain flour and bread, sweetened tea, and alcohol 
took place rapidly, and at the same time there was little acknowledgment or 
respect, and very little understanding, of the nutritional and cultural benefits 
traditional food gave to indigenous peoples. This trend continued with the 
introduction of the mass media, and with the sophisticated advertising of 
industrialized food, which must be purchased with currency (for example, see 
63). The most notorious example of this phenomenon has been the marketing 
and sale of infant formula in areas where poor literacy precludes the popula- 
tion’s ability to follow written instructions, and where water supplies are unsafe 
for consumption by infants. The result has been reduction in the extent of 
breast-feeding, and multiple deaths from intestinal infection, diarrhea, and 
dehydration (3). 

The biological needs of the individual, as determined by contemporary 
science, have been well described in many excellent references. The profession 
of dietetics excels at bringing awareness of those biological needs to the public, 
enabling them to select foods to meet those needs. Age, gender, stage of 
development, and physiological state are central to dietary recommendations, 
as are the extent of a person’s physical exercise, work performance, and state 
of health or pathology. For indigenous peoples, difficulties are encountered 
when interacting with contemporary health care specialists when the traditional 
cultural food system is not scientifically defined, and it is not included in health 
care education. Lack of incorporation of traditional health values into health 
care can lead to a lack of confidence in the traditional care or, alternatively, 
to a lack of participation in the modern medical system (H Kuhnlein, 0 
Receveur, personal observation). For many indigenous peoples in developing 
countries, economic and political forces have had serious consequences for 
nutritional health. Compromise is a necessity in balancing food selection to 
meet the biological needs for growth, activity, parity, and infection resistance. 
The phenomenon of biological adaptation to dietary insult has received inten- 
sive study ( I  3). 
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TRADITIONAL FOOD SYSTEMS 423 

The Forces of Nondirected Dietary Change 
Generally speaking, the dietary changes indigenous peoples undergo are nei- 
ther planned nor directed, either from the context of health education programs 
or from a deliberate reduction in available food supplies. Such dietary change 
is categorized as nondirected, a by-product or consequence of other events in 
the environment. For example, shifts in climate or weather patterns can disrupt 
the regular seasonal cycle of available plant and animal species. Political 
upheavals or militarization can interrupt anticipated food supplies or place 
unexpected population pressures on available food supplies. For indigenous 
peoples living close to the land, economic forces and industrialization have 
contributed to nondirected change as land resources are redirected for use as 
cash crops or industrial development and are no longer available for the 
traditional use of providing family food. Also, social and political structures 
that result in relocation, migration, and urbanization create nondirected change 
in the types and quantities of food available. 

Delocalization of the food supply, which results from a complex set of 
industrial and modernizing influences, has been described as a major determi- 
nant of nondirected dietary change (1 11). Delocalization includes the processes 
by which food species and varieties, production techniques, and use patterns 
disseminate throughout the globe. In recent years, these processes have been 
intensifying with the increasing networks of socioeconomic and political in- 
terdependence. For any one individual or indigenous group, this means that 
an ever-increasing portion of the day’s food comes from distant sources, 
usually through commercialization. In industrialized countries, the available 
diversity of food species and of processing techniques increases with delocali- 
zation and benefits those who can afford to purchase them. However, for 
indigenous peoples in rural areas, and for those in less-industrialized countries, 
there may be an opposite effect: a decreasing diversity of food items consumed 
as people use less of their traditionally harvested food and rely more on limited 
kinds of market food (1 11, 114). 

Disciplinary Perspectives on Dietary Change 

Several disciplines have contributed to our understanding of dietary change. 
Among them, we have selected five that made important contributions: nutri- 
tional anthropology, nutrition, archeology, epidemiology, and economics. The 
dual realms of qualitative and quantitative research have been employed to 
advantage. We regard qualitative research as that describing people’s percep- 
tions or recall of events, including interviewing and library and archival work, 
whereas quantitative research includes actual linear measures, such as anthro- 
pometry data (90). 
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424 KUHNLEIN & RECEVEUR 

NUTRITIONAL ANTHROPOLOGY Nutritional anthropology has recently contrib- 
uted a great deal to our understanding of the overall arena of dietary change. 
In addition to describing dietary delocalization, Pelto & Pelto (1 11) presented 
descriptions of several food transitions that occurred in history, and a detailed 
understanding of dietary change within Finland as an example of dietary 
change in northern European nations (112, 113). Studies of dietary modern- 
ization in Mexico revealed that socioeconomic status, education, a decline in 
self-reliance, new food-processing technologies, and the mass media were 
paramount in causing dietary change (26, 92). Bryant et a1 (20), Jerome et a1 
(47), and Robson (120) brought the concept of changing ecologic circum- 
stances to the forefront of understanding the cultural constructs of dietary 
change. 

NUTRITION Nutritionist EM Widdowson teamed with anthropologist A 
Richards in the 1930s in Rhodesia to do pioneering research that included 
community use of food, energy expenditure, and food composition to deter- 
mine dietary quality (1 19). When scholars identified as nutritionists study 
dietary change, the work takes a biological focus, either in terms of adaptation 
of human biology (1 3) or in terms of changes in nutritional profiles of the diet. 
Allen (4) described changing per capita consumption of maize, beans, and 
other items from 1962 to 1979 in rural and urban Mexico and attributed the 
change to urban migration, social class resulting from employment, the need 
to conserve personal and fossil fuel energy, and influences of the food industry 
and advertising. The nutritional consequences of this change are contrasted 
between urban (leading to chronic diseases) and rural (causing nutritional 
deficiencies) areas. Nutritionists studying dietary change with emphasis on 
food composition and urban migration in Guatemala found several micronu- 
trients to be compromised because of changing food use (14, 15, 55, 56). 
Geissler (38) used aggregated figures on dietary intake and anthropometry to 
demonstrate positive changes in Korea and Thailand as compared with Iran 
and the Philippines, respectively. Change in diet can also be related to change 
in levels of biological markers such as glucose intolerance (102) or serum 
lipids (105). Ecologic associations of dietary change and patterns of illness 
can also be informative (15 1). 

ARCHEOLOGY As a discipline that defines changes that occurred in the past 
from human remains and from the remains of their dietary elements, archeol- 
ogy offers much to the understanding of dietary change. Angel (5) described 
changes in health in the Mediterranean as a consequence of the transition over 
several centuries from hunting and gathering to developed farming, and Cas- 
sidy (23) described skeletal changes in a woodland culture of North America 
as a result of the shift from hunting/fishing/gathering to agriculture. Eaton & 
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Konner (29) have contributed to our understanding of dietary change over 
several millennia of human evolution with the conclusion that the human diet 
was far superior with the hunting and gathering subsistence of Paleolithic times 
compared with the current western diet. Botanists and ethnobotanists research 
plant food used in the past and at the present time. The discipline of archeobo- 
tany has contributed important insights into how populations have evolved 
with changing use of plant food. An example is the work of Ford (37), in 
which plant remains in middens of Arizona pueblos were used to demonstrate 
use of food species and their relative quantities from 2OOO B.C. to 1600 A.D. 
The introduction of corn, beans, and squash as agricultural crops was shown 
to begin at about 1200 B.C.; use increased with time until 1600, when these 
crops were the primary source of energy in the diet. Wing & Brown (149) 
describe the many ways that archeologic techniques are used to document 
dietary change. 

EPlDEMlOLOGY The study of populations with variations in rates of diseases 
can provide useful clues about the etiology of diseases. Wide variations also 
exist in the diets of indigenous peoples: The Masai diet is based on milk and 
land animals; the lnuit diet is based on sea mammals, fish, and caribou; the 
Tarascan’s is based on corn; the Truk’s is based on starchy fruit, meat and 
fish; and the Manus diet is based on roots and nuts. Although these variations 
exist, systematic studies of dietary change and health outcomes have seldom 
been conducted among indigenous peoples. Low prevalences of heart disease 
and diabetes have been documented among indigenous peoples with widely 
differing diets such as the Masai, the Inuit, or theTarahumara; yet, the potential 
link with diets or physical activity remains largely unexplored, while popula- 
tions are rapidly converging towards a dietary pattern characterized by high 
saturated fat, sugars, refined foods, and low fiber (115, 116). Development of 
health and nutrition monitoring systems among indigenous peoples has not 
been readily feasible in the recent past because of their relative isolation. 
Epidemiologic study of indigenous people may uncover etiologic factors and 
be used to prevent, through education, the negative health consequences of 
undesirable dietary changes. 

ECONOMICS The economic implications of a shift from traditional food har- 
vest to a cash-cropping and wage economy has been the object of diverging 
observations. Earlier literature, summarized by Fleuret & Fleuret ( 3 3 ,  consis- 
tently documented nutritional declines, also coined transitional malnutrition, 
in association with new cultigens as well as new income strategies. The need 
for incorporating nutrition and health-status monitoring into agricultural pro- 
jects was suggested, with attention to the value of traditional food production 
and an awareness of the community-level consequences of change in agricul- 
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tural production. More recently, various studies concluded that “[Nlegative 
factors and side effects that often dominate the debate on cash-cropping were 
found to be rather limited and can be dealt with by policy and program design” 
(144). 

Emphasizing the need for historical context, Brun (19) in West Africa and 
Barrett (1 1) in Central America depict ruthless changes imposed through forced 
labor by military and governing elites. They also present how the Gourous and 
the Maya managed to maintain traditional methods of production in coexis- 
tence with export-oriented agriculture, thereby insuring a continuous supply 
of nutritious food as well as cultural cohesion. This dual economy may in fact 
be the rule; von Braun (144) noted in a survey of 78 developing countries that 
65% devoted less than 30% of their cultivated area to cash-cropping. 

INTERDISCIPLINARY RESEARCH ETHICS FOR PROJECTS WITH INDIGENOUS PEO- 
PLES Research in indigenous communities also brings forward two most 
important ethical questions: Who sets research priorities, and how does re- 
search get done (45)? The first question relates to ownership of the scientific 
agenda and the fact that the research may not be necessarily or obviously 
relevant or beneficial to the community; the second emphasizes that commu- 
nities often do not know what the research is for. In reaction to investigation 
characterized by a lack of communication between researchers and indigenous 
peoples, ethical principles were published to promote cooperation and mutual 
respect (1). New partnerships have evolved between scientists and indigenous 
communities that favor participatory research and that affect the mode as well 
as the content of research (126). For indigenous peoples, research is most 
acceptable when it  contributes directly to community development. 

INDIGENOUS PEOPLES AND TRADITIONAL FOOD 
SYSTEMS 

Qualities of Traditional Food Systems 
The major qualities of traditional food systems of indigenous peoples that 
require attention are the various species and species diversity that are accepted 
as food from the natural environment in diverse climates and latitudes, the 
technologies developed to harvest and process the food, and the sensory quali- 
ties and dietary structures developed for food selection (see Table 1). These 
qualities determine the chemical composition of the indigenous food items and 
the nutritional content of the diets of indigenous peoples. In understanding 
these qualities, we gain a perspective on the vast diversity of food available, 
and how many different dietary patterns can provide complete human nutrition. 
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SOURCES OF LITERATURE ON QUALITIES OF TRADITIONAL FOOD SYSTEMS T O  
gain a purview on the diversity of food species used by indigenous people, the 
qualitative research offered through ethnographic literature in journals, mono- 
graphs, and books is suggested reading. Within North American libraries, these 
sources include Ecology of Food and Nutrition, the Journal of Ethnobiology, 
Economic Botany, the Journal of Ethnobotany, and the Journal of Food Com- 
position and Analysis; publications from university presses such as the Uni- 
versity of Arizona, the University of Michigan, and the University of Okla- 
homa; and publications from national museum such as the National Museums 
of Canada, the Smithsonian Institution, etc. Monographs of specific cultures 
from other nations can be found through universities and national libraries. 
Traditional food system literature is also found within general ethnographies 
(e.g. 85) or in ethnobotanies that give descriptive information on all uses of 
plants within a culture (e.g. 34). Food composition data of indigenous foods 
processed and used by indigenous peoples are not commonly found in national 
tables of food composition, largely because of limited use of many of these 
items. 

DIETARY DIVERSITY Review of the ethnographic literature for traditional food 
system information always reveals that a broad range of plant and animal 
species are used. An example is the diversity of animals and birds used by 
Arctic peoples (54, 125). Johns et al (49) call attention to the issue of envi- 
ronmental protection of species used for food by indigenous peoples. It is 
routine that the variety of species used in traditional food systems contributes 
to complete diets with ample amounts of fiber and micronutrients and limited 
saturated fat and refined carbohydrate (29). Further, the indigenous technolo- 
gies used to process these items can be unique and can offer new under- 
standings of food properties acceptable to a wide range of palates. Waugh 
(146) described 40 different ways of preparing Iroquois corn; Hough (43) 
described 70 ways the Hopi prepared their eight major varieties of food corn. 
In another example, Johns & Kubo (50) systematically described the multitude 
of ways indigenous peoples processed plants and their resulting qualities. 
Kuhnlein & Turner (78) described the variety of plant foods used by Canadian 
indigenous peoples, how the foods are processed, and their resulting nutrient 
composition. 

SENSORY QUALITIES AND DIETARY STRUCTURE Traditional food systems Of 

indigenous peoples offer knowledge about a great variety of sensory qualities 
of food, and many ways that food can be combined to form the preferred 
cultural dietary structure. The sensory qualities, dietary structure, and nutrient 
complementarity of the corn-beans-squash triad of food used by many native 
cultures is a prime example (4, 146). Johns (48) described several palatability 
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factors that affect consumption of wild food plants, and how and why plants 
are incorporated into dietary structures of indigenous peoples to serve other 
than strictly nutritional purposes- medicinal, for example, or to maintain 
cultural identity. Rice, fish, and coconut are the Indonesian dietary structure 
triad; ample and unusual spices and many different fruits and vegetables 
provide infinite dishes in that exotic cuisine (30). 

NUTRITIONAL QUALITIES The literature on nutrient composition of traditional, 
indigenous food items is gradually growing. As a champion in the field of 
documenting indigenous food resources, Robson & Yen (121) presented pre- 
viously unknown data on nutritional aspects of the Philippine Tasaday diet. 
The INFOODS network (129) is also building databases of regional food 
composition, but information on plant and animal species used as traditional 
food of indigenous peoples is not yet complete in many areas. In particular, a 
thorough documentation of the uses of wild green leafy vegetables is needed, 
because of their diversity and variation in nutrient composition depending upon 
environment, and because of their substantial contributions to dietary micro- 
nutrients (e.g. 14, 62). 

Examples of Dietary Change Research with Indigenous 
Peoples 
In this section we present eight case studies of research with indigenous peoples 
that demonstrate change in the use of traditional cultural food and a resulting 
change in diet and nutrition. 

!KUNG BUSHMEN OF THE KALAHARI DESERT, BOTSWANA Anthropologist RB 
Lee (81, 82) documented the traditional way of life of the Kalahari bushmen 
and included extensive study of their traditional food system. He documented 
the impressive success of this culture, a way of life that included a varied and 
balanced diet obtained by hunting and gathering, steady work of 1-2 hours 
per day in subsistence activities, and a regular amount of daily leisure. The 
diet was typified as “as much meat as they can get, and as much vegetable/plant 
food as they need.” In the early 1960s, the July-August seasonal diet provided 
35% of energy as meat and 65% of energy from vegetable and plant food, the 
majority of this coming from the mongongo nut. Some 54 species of wild 
game and 85 species of wild plants were used, each in their seasonal turn, in 
variable quantities, depending on availability. Drastic changes in nutritional 
status of the !Kung San took place from this time until 1984. Fernandes-Costa 
et a1 (33) reported that, with transition to settlement life, food was purchased 
from local stores or was provided by government agencies, with the majority 
of food energy coming from maize, with small amounts of meat and vegetables. 
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In comparing measurements from 1969 to 1981, the authors documented high 
rates of anemia secondary to iron and folate deficiencies; parasitism and 
alcoholism were rampant, and raised gamma-glutamyl transferase levels indi- 
cated general hepatic damage. 

NUXALK OF BRITISH COLUMBIA The variety and extent of species used in the 
traditional fishing/hunting/gathering food system of the Nuxalk were re- 
searched using a combination of qualitative tools, including evaluation of the 
existing ethnographic literature and interviews with elders and with contem- 
porary reserve-resident and urban-resident adults. Results showed many fewer 
of the traditional species used in the 1980s compared with those reported by 
the ethnographers in the 1940s (58). A series of food composition studies 
uncovered the rich sources of nutrients among traditional Nuxalk foods (61, 
62, 69, 77, 79, 141). In particular, oil rendered from the smelt-like fish, the 
ooligan, has been shown to contain excellent levels of retinol and omega fatty 
acids (69, 80). Research on dietary change was conducted by interviewing 
three generations of adult women for retrospective food use during three 
different decades of their life (60, 63). It was shown that during this century 
there has been a steady decline in the use of traditional plant foods in such 
categories as berries, root food items, and greens; there was also a decline in 
use of animal wildlife food. However, families continued to use large amounts 
of fish on a daily basis. Older women were shown to have a greater taste 
appreciation of less-frequently used species of fish than the middle-aged or 
younger women had (60). The primary factors influencing changing traditional 
food use were food availability and taste appreciation, and these were statis- 
tically linked to use frequency. Interview data with community residents iden- 
tified their perception of reasons for changes in their diets as: legislation 
restricting food resource use (fishing and game acts, trespassing restrictions), 
increasing population pressure on their allocated reserve lands, availability of 
market and gardened food, education and the media, and employment such 
that there was little time for traditional harvesting. This was especially true 
for the more intensive women’s activities of harvesting berries and root foods 
(63). 

HOPI Research on Hopi dietary change demonstrated a dramatic decline in 
use of their traditional food. Use of quantitative techniques of trace element 
analysis in deciduous teeth of children demonstrated that tooth composition 
changed from the 16th century to the 1970s. In particular, there was signifi- 
cantly more strontium, a marker for traditional food use, in archeologic samples 
from an excavation on the Hopi reservation compared with that in teeth of 
contemporary Hopi children; further, there was more lead in the contemporary 
teeth, reflecting greater exposure to this food contaminant from market food 
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(65). The traditional practice of adding plant ash to corn food enriches the corn 
dishes with several nutritional minerals, as well as with strontium and lead 
(57, 67, 68). Qualitative interview techniques with Hopi women and children 
during the 1970s showed that, at that time, less than one quarter of the dietary 
recalls contained one traditional food item, and this was usually a corn dish 
(66). Further, the number of species of traditional food items retained were a 
small fraction of those reported in Whiting’s ethnographies of the 1930s (148); 
also, of the 25 different wild leafy plants mentioned by Hough (43) and Fewkes 
(34), only a few elders in the 1970s were known to collect them, and they 
appeared infrequently in  dietary records as seasonal items (66). Wheat products 
were consumed more often than corn dishes by women and children; beef, 
fried potatoes, and eggs predominated in diets; colas were the preferred bev- 
erages of children. Although health data specific to the Hopi were not recorded 
as part of this research, i t  is clear that obesity is prevalent in all Southwest 
desert tribes, with body weight exceeding ideal weights by more than 25% in 
39% of men and 65% of women. Recently, Brown & Brenton (18) reported 
dietary intakes of fifth-grade Hopi children and demonstrated intakes below 
the recommended daily allowance for vitamin D, calcium, and zinc; energy, 
fat, sucrose, and cholesterol were above recommended levels; and traditional 
food use was not reported at all for these children. Thus, it is clear that dietary 
change has continued to take place for the Hopi, and that this is coincident 
with changes in nutritional status. For prepubertal children, a major concern 
is that developing obesity could predispose to later gestational diabetes and 
the risks it carries for the next generation. Native people throughout North 
America are becoming susceptible to this health problem (1 36). 

NANKANE OF NORTHERN GHANA Tripp (140) studied the changes in dietary 
practices among the Nankane, in Northern Ghana. Changes in diet for this 
indigenous population were induced by trading and labor migration and by the 
evolution of the cropping system. In this densely populated area, changes have 
occurred gradually. Millet replaced sorghum as the main food staple, hunting 
decreased significantly, and grazing became restricted. Women became more 
involved in trading and farming activities as men increasingly traveled to urban 
centers to trade or seek wage employment. Changes provided more stability 
to the local food supply and an increase in diet variety. 

PAPUA NEW GUINEA Changes in food use and nutritional status have been 
documented in various regions of Papua New Guinea (142, 143). Great vari- 
ations were present between highlands and coastal areas, as well as within 
each geographic region. The Busama’s diet was characterized by taro and sago; 
the Kalapit’s was characterized by sweet potato, plantain, and coconut; the 
Patep’s diet was mainly taro and sweet potato; and the Katavaria’s was yam, 
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sweet potato, coconut, and taro. Variations in anthropometric measurements 
paralleled variations in diet. Changes brought about by an increase in cash- 
cropping have been documented in the Simbu province in the highlands: 
Consumption of starchy tubers was largely replaced by imported rice, and 
traditional sources of fish and meat were replaced by imported tinned meat 
and fish. Fat and alcohol consumption increased. The author concludes that 
changes in traditional food systems has generally led to an improvement in 
nutritional status but that further information is needed to evaluate change that 
occurred in villages where men left their families to seek work in urban centers. 

S A H T ~  DENEMBTIS Dietary change research with the Sahhi people of the 
western Canadian Arctic has focused on differences in food use and nutrient 
intake among three generations of adults. Dietary intake data were comple- 
mented with a series of food composition studies that documented a wide range 
of nutrients in traditional food previously unreported, and which was needed 
to complete the dietary analyses (6, 64, 97). Dietary intake data were split 
according to the portion containing the traditional food and that containing 
market food and then were analyzed by generation. Despite a prevalence of 
land-animal wildlife food, and a total amount of daily traditional food that 
ranged from 198-692 g per person per day for adults, the traditional food 
portion of the Sahhj diet was surprisingly low in fat, because of the low-fat 
contents of these meats. It was found that the youngest generation was con- 
suming significantly less traditional food than were middle-aged adults and 
elders. Further, the youngest adult generation consumed a higher-fat diet 
because of the amount of fat in the market portion. Nutrient density determi- 
nations of the two dietary components demonstrated higher nutrients in the 
traditional food component of the diet for protein, iron, zinc, copper, and 
magnesium, whereas the market portion of the diet had greater density for total 
fat, calcium, vitamin A, and sodium. Of the nutrients assessed, those below 
the Canadian recommended nutrient intakes (RNIs) were calcium and vitamin 
A: Approximately 50% of all diets assessed were below 50% of the RNIs for 
these two nutrients (72, 98). Thus, it is apparent that, for the Sahhi, there is 
loss of traditional food use with each generation, and that dietary quality is 
lost with decreased use of nutrient-dense traditional food and increased use of 
market food. 

M A Y A  OF GUATEMALA Various studies have assessed dietary changes follow- 
ing production for export of nontraditional food in the Department of Sa- 
catepQuez (2,44, 145). In one community, dietary information was collected 
in the 1950s (36), and the first comprehensive longitudinal study of infection 
and nutrition in a community setting was also conducted (89). The diet con- 
sisted of corn, black beans and peas, hot peppers, cabbage, green vegetables, 
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fruits, and herbs. Diet diversity was reported to have increased slowly in the 
1950s and 1960s (89). In the 1970s, an evaluation of the impact of adoption 
of nontraditional food production reported further improvement in diet variety 
(2), but evaluation of the same cooperative project in the 1980s reported no 
differences in food intake among participants and nonparticipants in export- 
crop production. Children’s nutritional status, measured by height and weight, 
did not change significantly over time: In 1985, the prevalence of children 
6-60 months of age with weight-for-age z-scores below -2.0 was still 42.4%. 
The authors concluded that the severe economic crisis of the 1980s may explain 
the absence of overall improvement in nutritional status. 

BAFFIN INUIT Dietary research with the Baffin Inuit was conducted every 
second month over one calendar year to capture the seasonal variation in use 
of the traditional food system. At the same time, locally harvested and prepared 
traditional food items for which no nutrient data existed were collected and 
analyzed to facilitate analysis of diets (70, 74). The traditional food system 
is composed of sea mammals, land animals, fish, birds, shellfish, and plants, 
with the majority of dietary energy coming from sea mammals. The 24-h recall 
dietary data were compartmentalized into traditional and market portions and 
were analyzed by three generations of adults, teens, and young children to 
capture the changes in traditional food use by generation. Traditional food was 
found to contribute 3040% of average daily energy, and to be consumed 
significantly less by younger people, who consumed more market food. Nu- 
trient density comparisons of the traditional and market portions of the diets 
revealed that traditional food had greater density for protein, iron, zinc, copper, 
magnesium, and vitamin A in  two older age groups. More than 50% of the 
population fell below two thirds of the RNIs for calcium and vitamin A. Market 
food contributed about 66% of total energy on the yearly average, and more 
fat, carbohydrate, calcium, and sodium. It was concluded that traditional food 
for this culture is vital to maintaining dietary adequacy for many nutrients 
because market food that is available, purchased, and consumed is of inferior 
nutritional quality (76, 75). 

THREATS TO TRADITIONAL FOOD SYSTEMS AND 
CONSEQUENCES OF CHANGE 

Figure 1 captures the overview of threats to continued use of traditional food 
systems of indigenous peoples, and a summary of consequences resulting from 
their loss. For indigenous peoples, this is a loss of food use as well as a loss 
of the knowledge required to recognize, harvest, prepare, and enjoy traditional 
indigenous food resources. It is also a loss of knowledge to all humankind. 
The consequences of this loss to indigenous peoples are recognized not only 
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ultucal k time and energy for ?mx~~em for 
youth harvesting due to environmental 

LOSS OF USE OF TRADITIONAL 
FOOD SYSTEMS 

kcdture specific 

OBESITY, DIABETES, ALCOHOLISM, GALL BLADDER DISEASE, HEART 

Figure I Factors influencing dietary change and consequences of change for indigenous peoples. 

culturally, but as a corollary to a variety of chronic diseases that have food 
and compromised nutritional status within their etiology. 

Depending on the particular location and economic situation of a group of 
indigenous people, the most important force to dietary change varies. As for 
the !Kung, noted above, it may be the relocation of people into settlements, 
where they take on wage employment. In such a case, the most important 
factors would be decreased access to land use and decreased harvesting, fol- 
lowed by decreasing time and energy for harvesting due to employment, and 
increasing new foods (imported into settlements through markets) and their 
acceptability. 

Traditional peasant agriculturalists, for example in Mexico or Guatemala 
where modest hunting and gathering were also practiced, have been forced 
from their traditional land into marginal areas as a result of population pressure 
and cash-cropping activities. For them, the most important factors would be a 
decrease in the number and density of plant and animal species available, as 
well as decreased land use and harvesting. The same factors in Figure 1 would 
be relevant for indigenous people who migrate into urban areas. 

Environmental contaminants such as heavy metals and organochlorines from 
long-range or local sources are finding their way into many animal and plant 
species used as food by indigenous peoples. Human health concerns from 
contamination in a particular food item is dependent on the amount of con- 
taminant in the food as well as on the amount of food consumed. Documen- 
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tation is now emerging on a variety of contaminant concerns in traditional 
food resources (1 1, 24, 73, 147). 

Whether or not people stop using their traditional land base, environmental 
contamination may cause lack of viability of indigenous plant and animal 
wildlife. Further, any concerns for environmental contaminants that are widely 
disseminated in the media will cause people to restrict their use of resources 
(fish, wildlife, water, etc). If this concern is combined with employment and 
the availability and acceptability of new food, an eventual loss of the traditional 
food system will take place. Further, any of the factors that cause decreased 
use of traditional food systems will lead to declining transfer of traditional 
knowledge to young people on how to recognize, harvest, process, and prepare 
their food. 

Consequences of Loss of Traditional Food Systems 
If people remain close to their traditional environment, decreasing use of their 
traditional food is a gradual process. As noted for the Nuxalk, a gradual decline 
in use of traditional plant food took place during this century, but the regular 
use of fish by reserve-resident families has been maintained (63). However, 
people relocated from their homelands have little opportunity to maintain 
traditional knowledge of available resources and technologies for processing 
and use. They will quickly adapt to new food patterns and will likely not 
transfer traditional food knowledge to the next generation. In general, the loss 
of traditional food systems will result in decreasing culture-specific food ac- 
tivities, decreasing dietary diversity for those in rural areas and in poor eco- 
nomic circumstances, and decreasing cultural morale as a result of these 
elements. A sedentary lifestyle is often the case, particularly if employment is 
undertaken, market food is purchased, and traditional huntindgathering or 
farming is not practiced. 

The nutrition and health consequences of changing lifestyles of indigenous 
peoples in North America have been documented to a greater extent than for 
indigenous peoples in any other part of the world, with the possible exception 
of Australia. On these two continents, as least, indigenous peoples are among 
the most economically disadvantaged, and they suffer from poor diets and a 
spectrum of chronic diseases associated with poor diets. It is beyond the scope 
of this review to give a complete discussion of the diseases suffered by 
indigenous peoples in cultural transition, and how dietary change is interfaced 
with other lifestyle changes such as smoking, disintegration of social networks, 
decreasing physical activity, and increased stress. However, the major trends 
that appear in the literature relate to obesity, diabetes, and the complications 
of diabetes including cardiovascular disease. These conditions are higher 
among native people in the United States and Canada than among any other 
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population subgroup; these problems are attributed to changing dietary patterns 
and reduced physical activity. Increased saturated fat, sucrose, and alcohol in 
diets has led to greater incidence of gall bladder disease, alcoholism and its 
complication including fetal alcohol syndrome, and tooth loss. Micronutrient 
deficiencies from poor dietary quality may have contributed to greater inci- 
dence of anemia, otitis media, a variety of infections, and some kinds of cancer 

With decreased use of sea mammals, fish, and fish oils, indigenous peoples 
who have these items in their traditional food systems will face a reduction in 
the quantities of omega fatty acids in their regular diets, which can impact on 
several of the chronic diseases noted above (8, 9, 69, 76, 102). 

(46,96, 102, 107-109, 133-135, 137-138, 152-156). 

Alternatives 
When indigenous peoples lose their traditional, cultural food systems, it is 
possible that circumstances can favor maintaining positive nutritional status 
and good health, even though the intimate relationship between people and 
their natural environment is lost. As noted for the Nankani, if economic 
circumstances are favorable and dietary stability with a variety of food is 
possible, nutritional quality of diets can be maintained. By the same token, 
urban migration usually results in lack of availability of traditional food re- 
sources from homelands; but if efforts are made to transport these to city 
markets, they can be purchased if funds are available (21) and used with other 
food to form nutritionally adequate diets. Thus, loss of nutritional quality with 
traditional food systems can be countered with adequate income, availability 
of good-quality food, and education in the use of good-quality food. 

Several examples of directed dietary change have demonstrated positive 
results from cultural revival and reintroduction of traditional foods. In Hawaii, 
a traditional diet was used to reduce obesity and cardiovascular risk (132). 
Traditional dietary items were used to introduce positive dietary change in 
Micronesia (122); among the Nuxalk, a traditional food promotion program 
successfully increased use of fish and traditional plants (59,7 1). O’Dea showed 
that a temporary return to traditional diet and lifestyle improved carbohydrate 
and lipid metabolism for diabetic Australian indigenous people (107, 108). 

Indigenous people who migrate to urban areas may often return to their 
homelands, harvest and preserve their traditional food, and take it with them 
when they return to the city (58). 

PROTECTING TRADITIONAL FOOD SYSTEMS 
Traditional food systems can provide strategies to combat malnutrition while 
ensuring sustainable development (100, 110, 117). As early as 1985, the Food 
and Agricultural Organization (FAO) requested that assistance be given to 
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governments to promote traditional food plants (3 I) ,  and publications s u p  
ported this effort (32). It is also now recognized that other food items such as 
small animals and wild foods must be considered as important in many areas 
where malnutrition is evident (99). Since indigenous peoples are tenants of 
traditional food system knowledge, interinstitutional initiatives will be more 
likely to contribute to the development of these resources if indigenous peoples 
are encouraged to participate. 

In spite of current treats to the integrity of traditional food systems, signifi- 
cant activities are under way to document this traditional knowledge. Important 
resources have already been invested in the creation of additional food com- 
position data for traditional food from the Arabian Gulf (103), Australia (16), 
Mali (106), Indonesia (86), and Chile (88), to name a few examples. A con- 
ference organized in March 1994 by FAONNU (United Nations University) 
was the first since 1983 to evaluate opportunities for recording worldwide food 
composition data (84). The documentation of traditional food systems is urgent 
because the knowledge of food harvesting and preparation is fast disappearing. 
As noted by Mintz (95), substantial ethnographic detail is needed to interpret 
dietary change and the effect of change. For indigenous peoples, protecting 
traditional food systems will provide many cultural benefits; these efforts may 
also prevent the emergence of the chronic disease patterns associated with 
progression of economic development. 
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