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PREFACE TO THE SIXTH EDITION


Thirty-five years have passed since we collaborated on the first edition of this text. In 1977, few medical anthropology texts were available, and the primary teaching resources were health ethnographies and edited collections such as Benjamin Paul’s Health, Culture, and Community (1955) and David Landy’s Culture, Disease, and Healing (1977). Several colleagues were incubating similar writing projects around the same time, including George Foster and Barbara G. Anderson who published their graduate-level text Medical Anthropology in 1978.


From its inception, medical anthropology has been an eclectic field with roots in many disciplines and methodologies, particularly ethnographic studies of health and illness by cultural anthropologists and research on disease, nutrition, and climate as factors in human evolution by biological anthropologists. Applied anthropologists contributed to the field’s development by addressing health and environment problems in settings ranging from isolated indigenous populations to urban communities. With the goal of integrating these diverse approaches, we introduced medical ecology in the first edition to demonstrate the value of comparative, ecological, and holistic frameworks for teaching and learning medical anthropology. We continue to find that this approach encourages classroom dialogue among students in different disciplines. Students and practitioners of the health sciences and the social sciences have much to learn from one another, in spite of departmental boundaries and curricular fragmentation.


Medical anthropology thrives on interdisciplinary stimulation. It is exciting when nursing students who understand the dynamics of disease transmission can exchange information with anthropology majors, who in turn can explain social networks in a community. As they discover that the lines of disease transmission parallel the lines of social communication in a given case study, a unique kind of learning takes place. This is the very same kind of collaboration that is at the core of medical anthropology, and it is only through such integrated work that we can begin to understand and seek solutions for the global environmental problems that we face today.


Each revision of the text has given us the opportunity to take a snapshot of the field of medical anthropology at that point in time. By the second edition, published in 1989, there had been a tremendous expansion in the amount of field research and publication in medical anthropology, although little of this work was explicitly ecological. By the third edition, in 1996, the field had matured, with conversations between biological and cultural anthropologists leading to the growth of biocultural research and the emergence of a political ecology of health.


By 2004, revision of the fourth edition benefited from expanding interest in environmental health among social and medical scientists and the increasingly international scope of research. The growing literature on issues of environmental justice, both globally and regionally, and concern with vulnerable populations displaced and threatened by war, civil conflicts, and genocidal policies informed our emphasis on political ecology. The fifth edition in 2009 emphasized issues of justice and equity in a world troubled by terrorist acts and militant responses to conflict, by slow government responses to global warming, and by widening economic inequality and health disparities.


As we complete this new edition, we are all too aware that terrorism and extremism continue to dominate global politics, epidemic disease still challenges health personnel and resources, and the trajectory of climate change has continued unabated. Nevertheless, breakthroughs in applications of genomic analysis to translational medicine are encouraging, and increasing understanding of epigenetic factors in neurologic and metabolic disorders should lead to more effective prevention strategies. As important as laboratory scientists and clinicians are for developing effective prevention and treatment of disease, the perspectives and skills of social scientists trained in medical anthropology are just as vital to understanding the cultural and cognitive dimensions of illness.


The fifth edition featured five new “profiles,” or case studies, written by six colleagues, three of them Ph.D. graduates of the University at Buffalo, that described their research in Ecuador, Costa Rica, India, Russia, and the United States. In the sixth edition, we continue these guest profiles with some revision and updating.


Format changes in this edition include expansion from 10 to 14 chapters to allow focused presentation of specific topics. These include expanded coverage of paleopathology in chapter 4; an expanded and updated discussion of emerging diseases in chapter 5; an updated discussion of obesity, food security, and food safety in chapter 9; and a new chapter on ethics in medical anthropology in chapter 13. We retained 13 of the fifth edition’s 16 profiles and added a new profile, “Legacies of War,” concerning veterans and post-traumatic stress.


This book is not the product of merely two individuals but rather a work reflecting effort, support, and collaboration from colleagues, editors, students, and family. We express our gratitude to those who provided help and encouragement for earlier editions and whose contributions remain part of the text. They include George Armelagos, Dean Birkenkamp, Janice Boddy, Carole Browner, Karen Ramey Burns, Napoleon Chagnon, James Clifton, William Dressler, Kaja Finkler, Marcha Flint, Robert Gordon, Edward C. Green, Gail Harrison, David A. Himmelgreen, Edward E. Hunt Jr., Carol Jenkins, Jennie Joe, Brigitte Jordan, Carol Laderman, David Landy, Michael Little, Margaret Lock, Jeremiah Lyons, Debra Martin, Kellie Masterson, Emilio Moran, George Morren, Mimi Nichter, Catherine Panter-Brick, Pertti J. Pelto, Nancy Romero-Daza, Arthur Rubel, Lawrence Schell, A. T. Steegmann Jr., Phillips Stevens Jr., Laura Stine, and Karl Yambert.
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CHAPTER ONE


The Ecology of Health and Disease
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Rural Nepali children carry heavy loads on Himalaya mountain slopes. Photo by permission of Catherine Panter-Brick.


According to Hindu cosmology, a city is a microcosm of the universe. In the city of Kathmandu, at the foot of the Himalaya range, this microcosm contains sharp contrasts between ancient traditions and modern problems. Royalty and commoners, wealthy merchants and migrant squatters, tourists and trekkers all crowd into Nepal’s capital city of one million people.


One of the least-developed nations in the world, Nepal is a mountainous, landlocked country of 30 million people bounded by India to the south and China to the north. A monarchy for 240 years, the nation became a secular democracy in 2008 after a decade of insurgency and conflict.


Eighty-seven percent of Nepalis live in extreme poverty in farming villages. Increasing numbers migrate to urban centers each year seeking work, where they crowd into squatter settlements in small, makeshift houses where there is little room for older children. Consequently, these children spend their days in the streets, scavenging through dumps for materials worth recycling, such as scrap metal and plastics, for resale to junkyard owners. They also beg from tourists, guard cars, wash glasses at teahouses, carry goods as porters, and look after the shoes of temple worshippers; some leave home and become street children (Baker, Panter-Brick, and Todd 1997).


In 1995, Kathmandu had about 1,500 street children, including about 600 homeless children and teens who slept with minimal shelter in different locations (Baker, Panter-Brick, and Todd 1996). Their work as scavengers was dirty and sometimes dangerous but also rewarding in terms of earnings. Making an average of 25 Nepali rupees a day (about 50 cents) was enough to buy morning tea, two meals of rice and vegetables, and a snack. The children also found lunch at shelters run by nongovernmental organizations (NGOs), and sometimes tourists and restaurant owners gave them food.


Those earning over 50 rupees a day could afford meat, candy and ice cream, clothes, and tickets for the movies. But income from scavenging was unpredictable. Annual monsoon rains made it difficult to collect scrap material and reduced the number of tourist benefactors, so sometimes the children went hungry. They were also at risk of being bitten by dogs, beaten by local people, or taken into police custody. But friendships and social networks among the children and with helpful adults helped to minimize the hazards of street life (Baker 1998).


How did children become homeless in Nepal? Some were thrown out, especially by stepparents; others left of their own accord. Children in rural villages were expected to start working at eight or nine years old, and some parents encouraged their sons to seek better opportunities in the city (Panter-Brick 2002). Sonam Thapa, a 12-year-old boy, explained, “There was a lot of shouting at home, and we didn’t have enough food. I heard about jobs going in the city and decided to come to earn some money so I could send it home. My brothers were too young, so it was my duty” (Baker 2000:51).


Most studies of the health impacts of homelessness on children fail to obtain data comparing children living in urban squatter settlements and in rural villages. To get a more accurate view of poor children’s lives in Nepal, in 1993 Catherine Panter-Brick, a biological and medical anthropologist at the University of Durham in England, began a collaborative project with Rachel Baker, an anthropologist, and Alison Todd, a physician-anthropologist. The research plan was to compare homeless children with boys living with their families in illegally occupied areas of the city called squatter settlements, boys in a remote farming village in central Nepal, and middle-class schoolboys in Kathmandu. Since only 2 percent of homeless children in Nepal were female, girls were not included in the study.


The researchers assessed the children’s growth and development, illness rates, food intake, physical activity, and stress levels. They also studied the children’s social support systems and day-to-day behavior. Investigating these variables required a multidisciplinary approach and the cooperation of many local people: village leaders, school officials, the NGOs, the parents, and, most important, the children themselves as active research participants. The sample studied for growth patterns consisted of 111 homeless boys, 62 children in squatter housing, 52 village boys, and 80 middle-class boys from a private school in Kathmandu (Panter-Brick, Todd, and Baker 1996). Blood samples to assess exposure to infections were taken from a smaller sample of 104 children (Panter-Brick et al. 2001).


Quantitative data included anthropometric measures of height, weight, arm circumference, amount of body fat, and blood samples. Qualitative techniques included participatory exercises in focus groups of children talking about their lives. The researchers also interviewed children and teens about their experiences on the street and reasons for leaving home and noted any changes, such as finding employment and a place to live, as the boys grew older.


Homeless street children were healthier than expected. Measures of relative height-for-age, indicating stunting, showed that they were taller than village children and children from the squatter settlements. Furthermore, the length of time being homeless, ranging from 1 week to 9 years and averaging 2.7 years, did not correlate with nutritional status. There was no clear deficit in nutritional health among those who had been homeless the longest. These children may have had better coping strategies, including spending their money on food for themselves rather than handing it over to their parents (Baker, Panter-Brick, and Todd 1996).


The rural children from farming groups had the worst growth profile and the poorest nutrition of the four samples. The villagers had adequate quantities of food, but it was of poor quality, mostly cereal grains lacking in fats and micronutrients. Diets were more varied for the urban children, including the homeless ones. Village children also worked hard, often carrying 130 percent of their own body weight up and down mountain slopes to transport firewood, fodder, and produce (Panter-Brick 1998). (See the chapter opener photo.) Despite reporting the fewest health complaints, village children were also found to have the highest levels of proteins in their blood, which were a sign of infection. This showed that it was important to perform blood analyses to verify self-reports of illness. The urban homeless boys, who also had high levels of proteins in their blood, reported far more health complaints than the rural boys (Panter-Brick et al. 2001).


Homeless children are very mobile, and the research team had difficulty locating previous research participants during a follow-up study. But among those Nepali children who were found, just under half were still living on the streets two years later. Some had returned home, others had found a job and a place to live, and some were enrolled in school (Baker and Panter-Brick 2000:174).


What generalizations can we make from these findings? Homeless urban children are not necessarily at greater risk than children in other poor environments. Moreover, some children coped effectively with adversity. Homelessness does not necessarily increase children’s risk of poor health, given the difficult environments from which they originally came. We don’t claim that homelessness is advantageous for children, but it is clear that negative assumptions about their long-term health should be critically examined.


Two decades after the project, the situation of Nepali children had not improved. One-third of boys and girls aged 5 to 14 in Nepal were laborers, some as porters and household servants and others working in carpet industries and quarries (Baker and Hinton 2001; UNICEF 2006). The rate of stunting for children (being short for one’s age) under the age of 5 remained high at 49 percent; the rate of wasting (underweight for one’s height) was 14 percent (UNICEF 2006). The number of homeless children in Nepal in 2013 was uncertain, with estimates ranging from 1,000 to 1,800.


Environment, Culture, and Health


The Nepal research illustrates medical ecology, an approach that emphasizes the environmental context of health. Medical ecology is concerned with basic questions: How do people survive in this environment? How do they cope with hunger and disease? What resources help them deal with problems affecting their health? Who controls these resources? Are resources restricted by ethnic and class boundaries? Is the population growing, and how rapidly will it exceed its resources if growth is not checked? Are ethnic or geographic boundaries restricting resources? How scarce are basic resources such as housing, clean water, and jobs? Answers to these questions help us to understand how community and environment interact to form an ecology of health.


The Nepal case also illustrates the methods of biocultural anthropology to study children’s growth and development as indicators of nutritional and psychosocial stress, as well as of genetic variation. Meshing three established disciplines—anthropology, ecology, and medicine—creates a theoretical framework and field methodology for studying medical problems within communities in a range of environments.


Medical ecology research often involves teamwork by specialists, as in the Nepal study, where a biocultural anthropologist, a cultural anthropologist, and a physician collaborated. Multidisciplinary approaches allow medical anthropologists to be holistic in studying the entire system of factors affecting health in contrasting regions or societies.


In the popular stereotype, anthropologists study rare diseases among exotic people in isolated locations, but in fact many medical anthropologists focus on health problems of modern societies. One example is research on autism, a neurodevelopmental disorder beginning in early childhood. A person with autism has difficulties communicating and forming social relationships, as well as sensory sensitivity and anxiety. The prevalence of autism in the United States in 2008 was 1 in every 88 children (Centers for Disease Control and Prevention 2013a). The number of cases has risen sharply since the 1980s in many countries, leading researchers to question whether the primary causes are genetic or environmental.


Because purely genetic causes account for only 8 percent of autism cases (Landrigan 2010:220), it is likely that a combination of inherited susceptibility and exposure to toxic chemicals prenatally or in infancy leads to abnormalities in brain development. As Boucher (2009:116) noted, “The genes and their products generally have regulatory and mutually interactive roles rather than prescriptive roles,” allowing for “environmental factors to interact with gene products and influence development.” Environmental factors being studied include exposure and vulnerability to heavy metals such as lead and mercury; disturbances in immune function and inflammation in the brain and digestive system due to exposure to viruses; and impairments in metabolism leading to oxidative stress (Hebert 2010; Neimark 2007).


Roy Grinker (2007), an anthropologist whose book Unstrange Minds explores autism in Korea, South Africa, India, and the United States, attributes the increase in prevalence primarily to sociocultural factors. These include growing awareness of autism spectrum disorders by parents and clinicians, broader diagnostic criteria, and improved health and educational services for children with this disability. Some of the increase may be due to changes in diagnosis. Fearing that the label of “autistic” would create stigma for the entire family, in the past Korean families preferred the diagnosis of a temporary condition, “reactive attachment disorder” (Kang-Yi, Grinker, and Mandell 2013:515). In the United States, many children who were diagnosed with developmental disability (mental retardation) in the past have been rediagnosed as having autism, a disability that qualifies them for different and sometimes better benefits.


Anthropological Subdisciplines and Medical Anthropology


Anthropology has four traditional subdisciplines: physical anthropology, archaeology, cultural anthropology, and linguistics. To be truly holistic in studying human behavior, one needs to know something about human biology, prehistory, cultural systems, and language. But these specialties have drifted apart, and most anthropologists are trained in only one or two subfields. Both medical anthropology and environmental anthropology (Townsend 2009), with their view of humans as both biological and cultural creatures, are among the few fields that bridge the subdisciplines.


Physical anthropology, also called biological anthropology or human biology, studies the physical origins and variability of the human species. To study human origins, physical anthropologists interpret the fossil record as well as study living nonhuman primates. Physical anthropologists also describe physical variation in skin color, blood type, hair form, bone structure, and stature among contemporary human groups.


Anthropometry, the statistical measurement of the external dimensions of the human body, contributes to research on human growth and development. More often, though, the variations that give the most information about human adaptation are not external characteristics but rather traits like blood groups or antibodies to diseases that have affected the population in the past.


In recent years biocultural studies of health have emerged as a subfield of physical anthropology called biological anthropology. Researchers in this field are trained in quantitative methods such as anthropometry, as well as in qualitative methods to collect data on sociocultural factors affecting nutrition, children’s growth and development, reproduction, and causes of disease and death. The biological impacts of poverty, political inequality, and economic hierarchies in developing countries are of particular interest. An example is Katherine Dettwyler’s Dancing Skeletons (2014), which focuses on causes of maternal and child malnutrition, high infant mortality, and high rates of childhood disease in Mali, a low-income African country. (See Fig. 1.1.)


Archaeology reconstructs the way of life of prehistoric peoples by analyzing artifacts and other remains, including human skeletons. One can see how health and culture are related by searching for clues to the material culture and social organization of past populations. We can compare the health profile of people living in the same area at different times. For example, between C.E. 550 and 900, Mayan culture in Central America was at its peak. The skeletal remains of Mayans who lived during this period show that people of the common class were shorter on average with each successive generation, while the elite—those who were buried in tombs—remained the same average height. Simultaneously, certain food remains, such as snail shells and animal bones, became scarcer. The evidence suggests that the height of working-class people declined because their nutrition deteriorated during this period (Haviland 1967).
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Figure 1.1


Biocultural anthropologist Katherine Dettwyler and research assistant Moussa Diarra weigh an infant in a suspension scale in Mali. Photo by permission of Katherine Dettwyler and Waveland Press.


Linguistics seems at first glance to have little relevance to medical anthropology. Most research analyzing the sound systems and grammars of more than 7,000 languages of the world has little to do with health. However, ethnoscience and ethnosemantics, approaches that study how members of a culture categorize and describe phenomena, have made major contributions to medical anthropology. Ethnographic fieldwork is combined with linguistic techniques to understand the native or insider point of view by eliciting culturally significant categories.


A classic example of ethnosemantics in medical anthropology is James Spradley’s (1970) book You Owe Yourself a Drunk, about homeless men in Seattle. The study found that the label “skid road alcoholic” was not culturally appropriate because the men did not consider themselves alcoholics. They had nonmedical ways to categorize people such as “working stiff,” a person who holds seasonal jobs, and “airedale,” a person who walks from town to town rather than riding freight trains. The study went beyond stereotyped labels to discover a vocabulary that reflected how these men experienced poverty, addiction, and frequent incarceration.


Medical anthropologists emphasize the value of discovering how people classify and explain illness symptoms so that health care providers can communicate better with patients. Working with linguistic anthropologists, or using their methodology, a researcher can organize classification systems into folk taxonomies. Studies of taxonomies of respiratory infections in the Philippines have helped researchers understand people’s decisions about whether to treat a cough at home, to consult a traditional healer, or to visit a Western-trained doctor (Simon et al. 1996).


Cultural anthropology has been especially important in health research. George Foster did pioneering work on early public health programs in Mexico. In his early textbook (Foster and Anderson 1978), he identified three types of research as the roots of medical anthropology: the study of primitive medicine, witchcraft, and magic; studies of personality and mental health in diverse cultural settings; and applied studies in international public health programs. In the early 20th century, anthropologists regarded illness and healing as parts of cultural systems and usually did not focus on disease transmission. While physicians and public health researchers worked with tropical populations to treat and prevent malaria, yellow fever, hookworm, and other parasitic diseases, British and American anthropologists focused more on traditional healers, local concepts about causes of illness, and taboos intended to prevent misfortune.


By the 1940s and 1950s, even though the role of “medical anthropologist” had not been formally recognized, anthropologists were studying community health problems. Dorothea Leighton and Alexander Leighton (1944), physicians trained in cultural psychiatry, investigated barriers to biomedical care for Navajo Indians in the southwestern United States. The Leightons found that lack of integration between traditional and modern care systems was a significant barrier, and they recommended that traditional healers, called “singers,” be allowed to visit hospital patients and to perform rituals on hospital grounds. In carrying out problem-solving studies and recommending specific changes, the Leightons were in fact doing applied medical anthropology.


In 1955, Benjamin Paul published a casebook of applied health projects, Health, Culture, and Community, that became the primary teaching text for university courses in medical anthropology. As anthropologists, physicians, nurses, and public health researchers began to collaborate professionally, a network of scholars and health professionals in the United States organized the Group for Medical Anthropology, which became the Society for Medical Anthropology in the 1970s.


The last two decades of the 20th century led to diversification among medical anthropologists, with increasingly narrow topics such as reproduction and demography, nutrition, ethnobotany, stress and addictions, disability, agricultural change, disasters and displaced populations, and many other foci. With diversification came new theoretical approaches, including critical examination of political factors in health. After considerable debate through conferences and publications, some degree of integration emerged through new approaches such as the political ecology of health.


An example of political ecology is Janice Harper’s (2004) study of air quality in Houston, Texas. Comparing public health models of risk (which emphasize economic status, education level, and race as important health variables) to residents’ perceptions of air pollution, Harper documented the struggles of Houston residents to deal with asthma in children and cardiac and respiratory problems in elders. Contrary to information in public health brochures, the research participants did not believe that asthma was caused by cockroaches or dust mites but rather by “the petrochemical plants, the concrete crushing facility, and the endless streams of trucks going in and out of the chemical plants.” Harper emphasized that “political ecology is not value-neutral; most people who identify themselves with political ecology support applying findings to policy in order to achieve social equity along with environmental protection” (Harper 2004:296, 315).


Medical ecology provides the theoretical framework of this text, but we recognize that a narrow ecosystem model does not fully account for decisions to build petrochemical plants near residential communities or international conflicts leading to wars that displace people from their homelands. National and global politics and economics play major roles in community health. Humans live in behavioral environments in which sources of threat and stress often come from other humans imposing oppressive conditions and introducing life-threatening hazards and pathogens. Poor outcomes of these encounters are not to be construed as failures in adaptation but rather as disastrous transformations in which benefits to one group put others at risk. To be useful, an ecological model must encompass such cases, with permeable boundaries that account for external influences as well as internal dynamics.


Human Adaptability


Adaptation, a central concept of medical ecology (Alland 1970; Dubos 1965), is defined as “changes, modifications, and variations in physical and behavioral traits enabling a person or group to meet the challenges of a given environment.” Like any other animal, humans adapt through a variety of biological mechanisms, yet they also depend on learned patterns of social organization, group cooperation to solve problems, and creative use of materials to meet their basic needs. So pervasive is our dependence on learning rather than on innate or instinctive strategies that it makes sense to consider the capacity for culture as an evolved adaptation specific to humans.


Arguing that the adaptation construct overlooks the fact that many human behaviors serve social and emotional needs rather than basic survival drives, some theorists suggest an alternative concept, resilience, which is the flexibility of humans to respond to problems and achieve well-being through a hierarchy of genetic, physiological, and behavioral traits. Similarly, the concept of plasticity in biological anthropology involves adaptive interactions of genes and environment. These interactions include short-term physiological responses and longer-term developmental changes within an individual’s life span. High-altitude regions above 2,500 meters (8,225 feet) are especially suitable for the study of plasticity because everyone who lives or travels there experiences some degree of hypoxia, insufficient levels of oxygen in the blood or tissues. Responses to hypoxia differ; some migrants from lower altitudes never become successfully acclimatized, while others adjust but are not capable of full work effort. High-altitude natives, on the other hand, have the same basal metabolism and work capacity as people at sea level (Beall 2007; Beall and Steegmann 2000), and under hypoxic conditions (as in climbing Mount Everest), they are superior in their ability to work without requiring supplemental oxygen.


In addition to studying the health and work capacity of adults at high altitudes, biological anthropologists also study children’s growth and development. Children in the Andes Mountains develop larger lung volumes and grow more slowly than children at sea level (Moore, Niermeyer, and Zamudio 1998). Infants are particularly vulnerable to hypothermia in the fluctuating temperatures of the Andes Mountains and the Himalaya in northern India and Tibet. Quechua Indians of South America employ an effective cultural response by swaddling infants in thick blanket layers and carrying them on their backs in manta pouches that provide microenvironments much warmer than the outside air (Tronick, Thomas, and Daltabuit 1994).


Humans have adapted to an amazing diversity of environments on this planet. To understand human variability, sometimes we use a health ecology model to focus on energy flow, subsistence, housing, and population regulation rather than on illness directly. At other times, we employ cultural models to understand how people cope with interpersonal stressors, provide care to sick and distressed individuals, and teach their children necessary skills for survival.


The following profile demonstrates the health ecology of the Inuit, indigenous people of the Canadian Arctic. Five thousand years ago, hunters originating in present-day Siberia and Alaska first occupied northern Canada. Four thousand years later, during a period of climate change and regional warming, a distinct population of baleen whale hunters migrated from the Alaskan Bering Sea region to the east. These people, called the Thule culture by archaeologists, were the direct ancestors of present-day Inuit (McGhee 2007).


With the arrival of explorers, whalers, missionaries, and government agents in the 19th and early 20th centuries, life changed greatly in the Arctic. Today, a visitor to Baffin Island will see Inuit working in offices and classrooms; driving snowmobiles, trucks, and SUVs; living in modern houses; and traveling by jet for biomedical care in southern hospitals. Despite these changes, to understand adaptations to arctic biomes, it is informative to reconstruct traditional patterns through archaeology and ethnohistory. The information in this profile refers to Inuit lifestyles a century ago and comes partly from publications by anthropologists, physicians, and other scientists and partly from field research by Ann McElroy. In chapter 11, we consider modern Inuit lifestyles.


PROFILE: Arctic Adaptations
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Inuit tell a story of a woman who raised a polar bear cub as her son, naming him Kunikdjuaq. She nursed him; gave him a soft, warm bed next to hers; and talked to the cub as she would to a child. When the bear grew up, he brought seals and salmon home to his adoptive mother. Because of his skill in hunting, the people in the camp became envious and decided to kill him. The old woman offered her own life in place of the bear’s, but the people refused. In tears she told him to go away and save his life. The bear gently placed his huge paw on her head and hugged her, saying, “Good mother, Kunikdjuaq will always be on the lookout for you and serve you as best he can” (Boas 1964:230–231).


Of all the animals, polar bears are the most admired by Inuit. They point out how the bear’s hunting techniques resemble their own: slowly stalking seals that lie sunning themselves on ice floes or waiting quietly at the seals’ breathing holes in the ice. Because they admire the bear but also compete with it for food, Inuit feel a sense of ambivalent kinship with the bear, and they may even name a child nanuq, which means “bear.”


The symbolic closeness of the two species, bear and human, reflects their ecological relationship. They are both large animals with high caloric needs that must conserve body heat in a bitterly cold climate. They must find enough to eat in a biome with low biological productivity supporting relatively few species of animals and few edible plants. Because food resources are dispersed and vary seasonally, both bears and humans lived in small, nomadic units. Neither was seriously subjected to predation until humans acquired rifles. Avoiding predators was far less a problem than finding food, keeping warm, and keeping population size within the limits of available food.


Bears evolved solutions to these problems, such as thick fur, semihibernation in winter, and a very small and dispersed population. Cubs stay with the mother for 18 months after birth, and adult males remain solitary for most of the year. Human solutions to the same problems are quite different. Humans lack fur, but they know—not instinctively but rather through observation and learning—how to turn animal fur into clothing for protection against the cold. They do not remain in dens in the winter but traditionally maintain a vigorous life of travel year round in small camps of 20 or 30 people of all ages and both sexes. Unable to swim in icy arctic waters like bears do, the Inuit built boats. Rather than eating only a few species of large marine mammals like bears do, humans used most species from both land and sea habitats in some manner—if not for food, then for clothing, fuel, or tools. Humans and bears lived in the same habitat, but their adaptations differed greatly.


ACCESSING ENERGY: SELECTIVITY IN EXPLOITATION


The Arctic is depicted in movies and novels as a frozen land where famine constantly threatens and people must eat everything available to stay alive. This stereotype creates a perception of the tundra as barren. It is true that the Arctic biome is limited by high winds; severe windchill; low precipitation; and poor, thin soil, but boreal habitats traditionally provided more natural resources than we imagine. Twenty-nine edible species were available, although Inuit subsisted primarily on fish, seals, whales, and caribou. Some animals, such as foxes and dogs, were not eaten at all except during famines.


The growing season is short, usually about 12 summer weeks of extended daylight that helped plants to complete their life cycles before becoming dormant again. Some plants, like the berries so abundant in August, were collected for immediate consumption. Others were dried as medicinal herbs and teas. Everyone was taught from childhood to recognize and harvest edible and useful plants, but it was the midwives who most regularly depended on plants. For example, they placed arctic cotton grass mixed with charcoal on babies’ navels to hasten the drying and healing of the umbilical stump (Traditional Medicine Project 1983).


Inuit exploited both coastal and inland food resources, often moving camp seasonally to pursue migratory species. They hunted game that provided maximal yield for minimal energy output, preferring species such as seals and whales that provided a good return of by-products such as skin, bones, and oil, as well as meat. Before intensive contact with traders, Inuit manufactured all artifacts from natural resources, mostly from animal products because wood and usable stone were scarce. Bone, ivory, sinew, antlers, skin, fur, feathers, blubber—every part of the animal was used for something, from sewing needles to harpoons, water buckets to boats, snow shovels, lamp fuel, parkas, and boots. (See Fig. 1.2.)


People fished in open water with nets and spears in summer and through the ice in winter. Arctic char, similar to salmon, was an important seasonal resource. Fish not consumed immediately were cut into strips and dried in the sun, providing an important protein source for late autumn and early winter. Migratory caribou herds also returned a good yield, each animal contributing several hundred pounds of meat, as well as skins and sinew for clothing and tents. Taboos against consuming or working with caribou and seal products in the same season were considered by early anthropologists, including Franz Boas in 1888, as evidence of adaptive principles of conservation. Muskoxen, reliable sources of food and by-products, faced extinction in the 20th century due to overhunting. Protected by law from being hunted for decades, the species has rebounded and now may be hunted subject to government quotas (Nagy 2004). Polar bear hunting is also regulated, and there is concern that climate change is threatening the bears’ habitat, but we should note that bears were not an important source of food. Hunting them was risky because a wounded bear might maul humans and dogs. Their meat contained parasites, and bear liver had excessive levels of vitamin A.
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Figure 1.2


Inuit women use a traditional ulu, woman’s knife, to clean a polar bear skin. Lashed to the rack is the skin of a bearded seal, used to make boot soles. Hanging from the rafter is the soft, fine skin of the ringed seal, used for boot tops and clothing. Photo by Ann McElroy.


Humans rarely ate tiny and unpalatable lemmings, but their skins were used as bandages in treating wounds and boils (Traditional Medicine Project 1983). Small animals had “high handling costs,” requiring too much time to catch relative to their nutrient yield (Smith 1991:209–210). However, ptarmigans were easy to catch because they could not fly well and provided a tasty snack. Boiled duck eggs were popular, and digging for clams on tidal flats was a favorite midsummer activity.


Food-sharing partnerships among hunters were an important aspect of Inuit cultural ecology (Balikci 1970). These alliances not only created political stability but also ensured cooperation rather than competition in finding resources. Food was rarely hoarded. When there was a surplus, people feasted. Small amounts of leftovers were frozen and carried by the group; large amounts left from a whale kill or after a caribou hunt were stored to freeze under rock caches. The food might be retrieved at a future time, or travelers needing food could help themselves to the cache.


Hunting bands, usually 15 to 50 people, dispersed during extreme shortages into smaller units of one or two families, foraging for famine foods. They ate their dogs long before they considered killing a person for food, an abhorrent idea to Inuit. Thus, dogs provided not only transportation but also a reserve food supply. However, dogs, foxes, and wolves carried a tapeworm that could be transmitted to humans and cause severe effects if lodged in the brain, bone marrow, or kidneys (Oswalt 1967:79). We don’t know if Inuit were aware of the risk of tapeworm, but they ate these animals only in times of great need.


CONSUMING ENERGY: DIETARY PATTERNS


Life in the Arctic required high energy levels. Traveling by dogsled meant much running, pushing, and pulling; rarely was there a chance to ride. New snowhouses had to be built at each campsite, and in summer people gathered moss and heather for their bedding in tents and hauled water from inland lakes and rivers. Men carried heavy stones to construct fish weirs, and women scraped animal skins for hours to soften them for sewing.


Some subsistence activities had higher energy costs than others. For example, jumping from rock to rock while spearing fish requires almost twice the oxygen as sealing in winter on the floe edge. The average energy expenditure for Inuit hunters was about twice that of more sedentary groups (Shephard and Rode 1996:22). However, hunters did not maintain such high levels of activity every day. At least half the time was spent relaxing, repairing equipment, visiting, gaming, and trading.


Inuit look stocky because of their bulky clothing and relatively short limbs, but they are actually lean and muscular and have little body fat to burn during food shortages. The body fat of people measured in one eastern Arctic community in the 1990s averaged only 13 percent (Shephard and Rode 1996:29). Adult men expended about 2,700 calories per day (and at peak activity periods, 3,600 calories) and required an intake of 2,800 to 3,100 calories to support a weight of about 140 pounds (63 kg) at an average height of 5 feet 3 inches (160 cm) (Rodahl 1963:103). Women’s caloric needs traditionally were less because they stayed in camp preparing skins and tending children. Inuit consumed an average of 200 grams of protein per day as full-time hunters, about 32 percent of their total caloric intake (Draper 1977:311). In contrast, other North Americans consume about 60 to 100 grams of protein daily, about 15 percent of their total caloric intake. In most low-income countries, protein constitutes only about 2 percent of the diet.


Consumption of carbohydrates by Inuit was very low, 10 grams daily and between 2 and 8 percent of total intake, compared to U.S. levels (50 percent) and less-developed countries (60 to 75 percent). Because of the cold and the long months of little daylight, it was impossible to cultivate plants for food. Small portions of berries, sourgrass, sorrel, and sea kelp gathered in summer added variety but not enough vitamins to meet nutritional needs. Fat consumption was high, averaging 66 percent of the diet and 185 grams daily, double the intake of other North Americans.


With this diet of high protein, high fat, and low carbohydrates, we might expect health problems, but most Inuit were well nourished, without deficiency diseases such as scurvy, rickets, or anemia. Inuit believed that seal was “life-giving” as a “rejuvenator of human blood” (Borré 1991:54). Even today, seal meat and broth are given to sick and fatigued people as a trusted remedy.


The key to getting maximum nutrition from available foods was found in food preparation. When eaten raw or lightly cooked, meat can provide all necessary vitamins except ascorbic acid (vitamin C). Seal oil and fish are especially rich in vitamins A and D. Eating fresh meat raw preserved small quantities of vitamin C that would be lost in cooking. Other sources of vitamin C include the plankton in the stomachs of fish and walrus, lichen in caribou stomachs, and maqtaq (whale skin). An all-meat diet is high in phosphorus and low in calcium. Eating the soft parts of animal bones, as well as dried fish and bird bones, provided some calcium. Nevertheless, some Inuit had mild calcium deficiency, especially in winter, when the lack of vitamin D from sunlight inhibited calcium absorption. Probably because they were breastfed for several years, Inuit children rarely had rickets. Among adults there was elevated risk of loss of bone minerals due to low calcium and vitamin D intake and to high phosphorus intake. The elderly were especially prone to osteoporosis, a decrease in bone mass that increases the risk of fractures (Mazess and Mather 1978:138).


Arctic diets were high in fat, yet the Inuit had low serum cholesterol levels, low blood pressure, and low rates of heart disease, perhaps because their meat was significantly lower in saturated fats than commercial beef. For instance, caribou meat has a much higher proportion of polyunsaturated fatty acid content—21 percent compared to only 3 percent in beef (Draper 1977). Diets rich in the omega-3 polyunsaturated fatty acids found in fish, seal, whale, and polar bear lipids are associated with a low rate of atherosclerosis and cardiovascular problems (Innis and Kuhnlein 1987).


Some of the animals of the Arctic—for example, caribou and rabbit—provided very lean meat. Although this would seem desirable, a diet of lean meat was not an adequate source of energy and essential fatty acids for people living in a cold climate. The blubbery animals of the Arctic, especially the seal, provided the necessary fatty acids. Arctic populations that subsisted primarily on caribou or reindeer experienced nutritional deficiencies at times (Speth and Spielmann 1983).


CONSERVING ENERGY: STAYING WARM


How can humans cope with the severe temperatures of the Arctic, which remain usually well below freezing eight to nine months of the year? How can they work, travel, and even play outdoors when the thermometer reads −30°F (−34°C)? Do Inuit have an extra layer of body fat, or perhaps an unusually high metabolism?


The extra fat idea has been disproved by skinfold measurements. Inuit are no fatter than racially similar people such as Chinese and Japanese living in temperate climates (Laughlin 1964). They do, however, respond to cold with an increase in cellular metabolism through nonshivering thermogenesis. This response, associated with a special kind of fat called brown adipose tissue, is found in all human infants and is maintained in adult Arctic natives (Little and Hochner 1973:6–7). Their basal metabolism is between 13 and 33 percent higher than among people in temperate climates, increasing core body temperature and reducing the risk of hypothermia. Diet contributes to higher metabolic rates, and when food intake shifts to lower protein and high carbohydrates, metabolism falls.


Because of this higher metabolism, Inuit had excellent blood circulation (Laughlin 1969:414). When exposed to cold air, blood flow to their hands and feet rapidly increased, preventing frostbite. The response was cyclical, alternating between vasoconstriction and vasodilation. This ability to respond quickly to cold, called high core to shell conductance, is up to 60 percent faster among Inuit than among whites (Moran 2008:136). Related more to diet than to heredity, this response is an important physiological adaptation because the hands are the only part of the body frequently exposed to cold. There is a relatively thick layer of subcutaneous fat in the hands and feet, allowing tasks like untangling dog harnesses, spearing fish, or butchering seals to be done efficiently without mittens.
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Figure 1.3


The chimney effect in fur clothing, a cultural adaptation. Vents are opened by release of drawstrings during exertion to prevent accumulation of sweat. Source: Emilio Moran, Human Adaptability, 2nd ed. Boulder, CO: Westview Press, 2000, p. 121.


Outdoors, Inuit were clothed in double-layered caribou furs, with three or more inches of excellent insulation, and in waterproof sealskin boots lined with caribou fur. Caribou hairs are hollow and very dense, providing good insulation, light weight, and softness. Fur parkas created a microclimate as warm as a person could desire, sometimes even too warm during strenuous activity, but the “chimney effect” achieved through venting at the hood, sleeves, and other openings in the parka prevented excessive sweating and hyperthermia. (See Fig. 1.3.) In addition, Arctic peoples tend to sweat less from the trunk area and more from the face than other populations. Inuit take advantage of body heat by keeping infants warm on their mother’s back in the spacious pouch of the mother’s parka, the amauti. (See Fig. 1.4.) The waistband of the parka can be loosened to shift the infant around to the front to nurse without being exposed to cold air.
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Figure 1.4


An Inuit child sleeps in an amauti, or mother’s parka. Store-bought duffel cloth has replaced traditional caribou skin, but the form of the garment continues to allow the woman free use of her hands while providing the child warmth and security. Photo by Ann McElroy.


In tents or snowhouses, Inuit slept side by side on elevated platforms in close body contact under thick caribou furs over a bed of heather. Warmed only by small flames from moss wicks melting seal blubber in a stone lamp, and the heat of human bodies, the temperatures inside snowhouses (igluit) were about 30°F to 60°F (17°C to 33°C) higher than outside temperatures. Packed snow blocks containing small air cells were excellent insulators. The heat of the seal oil lamp slightly melted the inside snow surfaces, which refroze at night to a smooth reflecting surface that conserved radiant heat (Moran 2008). From May to November, Inuit lived in tents lined with animal skins or small huts called qarmat supported by frames of whalebone or timber and covered with layers of skins and sod. Moss and heather, gathered in late summer and early autumn and stuffed between the walls of these dwellings, provided effective insulation.


CONSERVING ENERGY: LIMITING POPULATION GROWTH


Food resources are a critical factor limiting population size and density in the North. Food supplies in northern Canada were rarely ample or dependable enough to allow people to settle in one place. Thus, population density traditionally was very low: fewer than 30,000 persons in arctic Canada, approximately 0.03 persons per square kilometer (0.08 per square mile), and fewer than 50,000 persons in northern Alaska, 0.04 per square kilometer (0.1 per square mile).


If population size in any given region exceeds the area’s resources, food shortages occur. The Inuit kept their numbers small, usually fewer than a hundred persons per camp, with a social structure that allowed easy fission of groups and a seasonal cycle in which the size of the camp varied, depending on the resources being exploited (Smith 1991). Disease, accidents, homicide, and occasional famine all kept population low. Infectious disease was rare because a simple ecosystem like the tundra has few parasitic and infectious organisms and few species of animals or insects that transmit diseases to humans (Dunn 1968). Also, before the days when people settled around whaling and trading stations, the communities were too small to sustain epidemic diseases. Prior to contact with Europeans, Inuit did not experience contagious diseases such as measles, smallpox, diphtheria, rubella, and influenza.


The health problems of traditional Inuit were primarily chronic conditions: arthritis, eye injuries, deficiency in enamel formation on the teeth, parasites, spinal defects, and osteoporosis. Pibloktoq, a hysterical syndrome, affected people mostly in winter. There was a risk of contracting tapeworm and trichinosis from fish and walrus. Eating aged meat, considered a delicacy, posed a risk of fatal botulism.


Many modern health problems such as high blood pressure, heart disease, and diabetes were absent or rare. Cancer was infrequent, although reported cases of tumors of the nasopharynx, the salivary glands, and the esophagus may be related to heavy tobacco use since the 19th century (Shephard and Rode 1996:41). The most common health problems were head lice and intestinal parasites, including protozoa, flukes from fish, pinworms, and hydatid disease contracted from dogs. Tapeworm infections from eating raw fish were prevalent, in some communities reaching an 83 percent prevalence, but they did not cause serious illness. Rabies among dogs and other animals posed a problem for humans in Alaska but was not introduced to northern Canada until 1945 (Shephard and Rode 1996:235, 236).


Elderly Inuit remember many traditional remedies for treating wounds, infections, and intestinal problems. People gave boiled seal flippers to children with diarrhea. Puffball mushrooms were used as bandages, and algae from seaweed could draw pus from boils. Seal oil and human urine helped to stop excessive bleeding. When a person was seriously ill or deeply depressed, a shaman (angakoq) attempted a cure by encouraging the person to confess any broken taboos. Shamans also fought with the spirits of deceased souls believed to cause illness (Therrien and Laugrand 2001:25, 72–73, 281–287).


Accidents were the predominant cause of injury and death, including drowning or freezing to death after capsizing, house fires, and attacks by sled dogs and polar bears. Hunting accidents among men accounted for 15 percent of the deaths of a southern Baffin Island group (Kemp 1971). Young adult males had a high frequency of a painful skeletal defect in the lower back called spondylolysis due to stress fractures incurred during kayak paddling, harpooning, wrestling, and lifting heavy objects (Merbs 1996).


Social mortality, such as feuds, homicide, and infanticide (Dunn 1968), was another regulator of population. Warfare did not occur in the eastern Arctic, but feuding between camps led to revenge murders. Suicide was frequent, especially by old people who could not keep up with the group and wished not to be a burden, and in younger people because of blindness or other crippling disability, and sometimes due to intense feelings of guilt or despair (Balikci 1970:163).


Rates of female infanticide in various Inuit populations averaged 21 percent (Smith and Smith 1994). It was most often the father, not the mother, who decided that a baby must die by exposing the infant to the cold immediately after birth. The infant might be spared if the name of a deceased person were spoken, allowing the soul of the person to enter the child. Betrothal before birth, or an arrangement to let another family adopt her, also ensured a female infant’s chance to live (Balikci 1970).


RESOURCES FOR SURVIVAL


The traits that distinguish the Inuit from other mammals of the Arctic include use of tools, language, coordination and planning of hunting teams and group migrations, and transmission to children of knowledge about the sea ice, the snow, the weather, animal behavior, geography, and navigation. Learning not from books but from observation and from trial and error participation, children became highly sensitive to subtle environmental cues such as shifts in the wind, changing humidity, the color of ice, and the restlessness of a caribou herd. Environmental sensitivity and indigenous knowledge were crucial for survival (Anderson and Nuttall 2004). Inuit exploited the ecosystem yet remained in equilibrium with its resources, and their health reflected this equilibrium. Their predecessors lived for 5,000 years or more in a relatively stable way of life, as a part of nature rather than separate from it.


An Inuk elder once showed Ann McElroy an ivory chess set he was carving. He had chosen nanuq to be king of all the animals and inuk (the man) to be king of a whimsical ensemble of dogs, children, sleds, and snowhouses. The set was skillfully carved and would bring a fine price in Toronto, but it was more than just tourist art. It seemed symbolic of the human niche in the arctic biome: bear and human as equals, yet rivals in the carver’s conception of the game.
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A Working Model of Ecology and Health


The model shown in Figure 1.5 will help the reader to organize the variables presented in this chapter. The environment is threefold: the abiotic (climate, landforms, etc.); biotic (flora and fauna); and cultural (human-made elements). Although we usually focus on separate aspects of the environment, we can readily imagine these components and variables functioning as a single system. If you look at the whole this way, you have a model of an ecosystem—a set of relationships among organisms and their environment.


In analyzing the impact of people on their environment and the impact of environment on people, we can shift focus from individual to population and back, depending on our purpose. For example, a hunter wears snow goggles to protect his eyes from the glare of the sun on snow and ice. The goggles are an artifact of bone or ivory, a part of his cultural resources created from materials in the biotic environment. They prevent snow blindness, a temporary but debilitating condition. As we look at this simple act of carving and wearing snow goggles, we can consider the role of this artifact in the group’s long-term adaptation to the glare of sunshine on spring snow. We can then shift to the individual and consider his day-to-day success in finding food. We can even ask about the effect of the snow goggles on his eyes, lowering the focus to the organ, tissue, or even molecular level.


Where do health and disease fit into this model? A change in any one of the variables in this model can create an imbalance that may lead to disease or stress. For instance, a change in climate may lead to a decrease in food supplies. Erosion of soil may undermine agricultural productivity. Politically and economically powerful groups may impose changes that further oppress subordinate groups. Industrial pollution in one area of the world may have long-term impacts on the climate, food resources, and air quality of other areas.


Our model builds on certain premises about the ecology of health and disease. First, there is no single cause of disease. The immediate, clinically detectable trigger for disease may be a virus, a vitamin deficiency, or an intestinal parasite, but the matrix of disease itself resides in ecosystem imbalances. Second, environment is not merely the physical habitat—the soil, air, water, and terrain—in which we live and work, but it is also the culturally constructed environment: streets and buildings, farms and gardens, slums and suburbs. Third, people also live within social systems that influence their worldview of the physical habitat. Thus, our model is holistic, incorporating multiple variables influencing environment and health. Holistic research in medical ecology attempts to incorporate as many environmental variables as possible, but research is always limited by time and money, and we may focus best on selected aspects of the overall system.
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Figure 1.5


The environment that affects human health is made up of physical, biological, and cultural components that form a total ecosystem. On a regional or global scale, environment is made up of multiple, overlapping ecosystems in which the flow of people, resources, and other organisms is only partially restricted by geographic and political boundaries.


For example, we can consider how technological change (say, increase in low-level radiation) and change in health indices (such as rates of cancer) are related. While remaining aware that many ecosystem variables are involved in this change, we may choose to study only a few variables in systematic comparisons of populations or communities. A systems approach precludes easy explanations, but it does allow you to think about health and disease in ways that are both realistic and challenging. With this model, the reader can analyze many of the specific cases discussed in this text, assessing the relative impact of one or another variable on health and comparing the adaptive strategies of various populations in terms of health benefits and disease risks.
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CHAPTER TWO


Research Methods in Health Problems
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Bill Townsend checks the weight (68 pounds, 30.8 kg) of a Saniyo woman, Papua New Guinea, 1967. Photo by Patricia K. Townsend.


The ecosystem involving the Inuit that was described at the end of chapter 1 differed in at least one important respect from other ecosystems that medical ecologists have studied: Animal species were prominent and plants were relatively unimportant. To balance this out, we begin this chapter by looking at medicinal plants, a central component of traditional medicine. Herbal medicines remain important in the modern world, but as we shall see at various points in this text, they were also known among ancient peoples. The study of plant medicines illustrates interdisciplinary collaboration among specialists in a host of disciplines, including archaeology, paleobiology, primatology, parasitology, and ethnobotany.


Anthropological Approaches to the Use of Medicinal Plants


Using medicinal plants is a very old behavioral adaptation found in many primate species, not just humans. Chimpanzees and gorillas have been observed to select leaves that are rough or spiny and fold and swallow them without chewing. When the leaves pass through the intestinal tract the undigested leaves trap segments of tapeworms and nodular worms (nematodes) that appear in the dung. Observers have concluded that this behavior successfully treats intestinal upsets caused by parasites. In addition, primatologists have established that primates of several species select many of the same plants for foraging that humans use as medicinal plants for treating gastrointestinal diseases. Primates eat more of these items in the rainy season, when reinfection with nematodes is more frequent. Other leaves that they eat in small quantities are known to contain compounds that are effective against malaria and blood flukes (Huffman 2007).


Neanderthals also used medicinal plants. Studying the residue of dental calculus remaining on the teeth of Neanderthals who lived in northern Spain about 50,000 years ago, a team of archaeologists and paleobiologists were looking for starch grains that would reveal what they ate. Unexpectedly, the team discovered that one individual’s teeth showed residues of two organic compounds distinctive for yarrow and chamomile. Both of these are bitter-tasting herbs of no nutritional value that can only be consumed in small quantities but are known to be effective biomedically (Hardy et al. 2012).


From these studies of chimps and Neanderthals, we see how two anthropological subdisciplines, archaeology and biological anthropology, contribute to medical anthropology. In this section we consider the other subdisciplines of anthropology to show how they collaborate to study the treatment of illness using medicinal plants.


The first line of treatment for most illness is self-care, or in the case of a child, care by the parents. If you wake up with a sore throat or get an upset stomach or a headache, you usually just swallow a simple over-the-counter or home remedy. Alternatively, you might sip a cup of herbal tea. Many of the world’s people, at the margins of the market economy, rely on medicinal plants they have grown themselves, gathered from the wild, or obtained from a friend’s or family member’s garden. Despite its ubiquity, self-care (also called popular medicine) has until now received relatively little study by medical anthropology (Waldstein and Adams 2006). Cultural anthropologists traditionally studied specialist healers such as shamans and midwives and the symbolic aspects of healing. After the first generation of pioneering medical anthropologists, a later generation turned to studies of patients and healers in biomedical settings—modern clinics and hospitals—again bypassing self-care.


Despite the neglect of ethnobotany by medical anthropologists, the published literature does include vast inventories of plants used for medicinal purposes in various regions. Some botanists collected and identified useful plants in a particular area, while others searched the published literature to compare data across wide regions. From this data, the World Health Organization has published national inventories of medicinal plants for Korea, Papua New Guinea, and several other countries.


Simply having a list of medicinal plants with their scientific and local names and a brief description of their use is a good start, but it does not tell us how the plants are selected and prepared and the local ethnomedical theories underlying their use. This kind of detailed contextual information is mostly known from a small segment of the world’s indigenous peoples, primarily in the Americas, and many of those field studies are the work of the colleagues and students of Brent Berlin and Elois Ann Berlin.


The Berlins conducted long-term ethnosemantic research among the highland Maya of Chiapas in southern Mexico. Their research was a collaborative project involving scholars from the United States and Mexico specializing in ethnobotany, medical anthropology, linguistics, botany, and pharmacology and a team of Tzeltal-and Tzotzil-speaking field investigators. The largest set of health conditions recognized by the highland Maya are the gastrointestinal diseases, among which they differentiate detailed signs and symptoms for many different types of diarrhea, pain, and worms. For treating these conditions, they most often use medicinal plants and less often purchase over-the-counter pharmaceuticals or bicarbonate of soda. At least 38 species of plants from 18 botanical families are used in treating these gastrointestinal conditions (Berlin and Berlin 1996).


Several of the Berlins’ students joined in the research in Mexico, and one student worked with undocumented Mexican women who settled with their families in the United States (Waldstein 2010). Participant observation in a community center opened doors to research in a Hispanic neighborhood in Athens, Georgia, where women used a tea of manzanilla flowers or yerbabuena (mint) for gastrointestinal distress and other conditions. They also soaked leaves of the herb ruda (rue) or albapaca (basil) in rubbing alcohol as a topical treatment for rheumatic pain. All of these were grown in their gardens in Georgia. These four most popular remedies are all naturalistic remedies whose chemical efficacy has been demonstrated in both laboratory studies and in the experience of those who use them regularly. How have people identified medicinal plants that are likely to be empirically effective? Generally taste or odor cues, especially bitterness, suggest the presence of alkaloids and other toxic secondary compounds that are avoided as foods but are useful as medicines. Another of Brent Berlin’s students, Glenn Shepard, examined the “sensory ecology” underlying the selection of medicinal plants among two Amazonian societies in Peru. Though they lived in the same environment, the two neighboring societies are distinct in language and culture and in the underlying ethnomedical theory behind therapy. The Matsigenka attribute many illnesses to “tiny germlike worms” that enter the body (Shepard 2004:256). They ingest or apply unpleasant, bitter, toxic substances that are thought to expel the pathogens. This is an allopathic model of therapy, in which medicines act in opposition. The Yora, in contrast, hold a homeopathic model, using medicines that are similar to the illness in some way. The medicines are thought to draw the pathogen out of the body (for example, spiny plants for treating sharp pain, inflammation, and fever). They also choose medicinal plants through odor. Despite their radically different models of illness and therapy, the two societies use many of the same plant families, especially the Rubiaceae, the family to which quinine and coffee belong.


The mention of quinine, a biomedically effective treatment for malaria, leads into another aspect of work on medicinal plants. (See Fig. 2.1.) Much of this research has implications for the development of pharmaceuticals. The frequent outcome is that after screening medicinal plants for their active ingredient, drug companies are able to produce a synthetic equivalent, with huge profits for the drug industry and little or no reward for the people whose traditional ecological knowledge was used. To prevent accusations of biopiracy and maintain good relationships in fieldwork, Shepard (2004) decided it was prudent to abandon further work with medicinal plants.


Another unfortunate outcome of research may be severe pressure on a plant species. For example, the current demand is high for Artemisia annua L. (Asteraceae), the plant used to produce the ancient Chinese medicine qing hao, which is now recommended by the World Health Organization for the treatment of malaria (Hsu 2010). Artemesinin is one of the few drugs to which the malaria pathogens have not yet developed resistance.


From this work on medicinal plants alone, it should be obvious that medical ecology depends on collaboration among many disciplines. The anthropologist or geographer in the field may become a jack-of-all-trades, collecting environmental, medical, and cultural data. In doing research among the Saniyo in Papua New Guinea, coauthor Pat Townsend, trained as a cultural anthropologist, found that she needed to take on tasks as varied as compiling a dictionary for a previously unwritten language, collecting genealogies, weighing food, and diagnosing and treating skin diseases. Her husband, Bill Townsend—a civil engineer—helped by mapping, taking photographs, measuring rainfall, and collecting plants to be sent to the herbarium for identification. In small, isolated communities like the one they studied, a large team of researchers would have overwhelmed the community, though eventually she was able to bring in specialists for short visits to collect clinical data.
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Figure 2.1


Parthenium auriculatum B. Wild quinine roots and leaves were used by Native Americans as a medicinal plant for treating burns and dysentery. Source: USDA-NRCS PLANTS Database/Britton, N.L., and A. Brown. 1913. An Illustrated Flora of the Northern United States, Canada and the British Possessions. 3 vols. New York: Charles Scribner’s Sons. Vol. 3: 465.


In other field sites it has been possible for a multidisciplinary research team of specialists, perhaps a physician, a botanist, a nutritionist, an epidemiologist, and an anthropologist specializing in the cultures of the region, to work together to describe and understand the health status of a population. Those specialists collect and analyze data that are discussed under the categories of bioenvironmental, clinical, epidemiological, and sociocultural in this chapter.


Bioenvironmental Data


Ecology is the field of study concerned with the interrelationships between populations and their environments that constitute ecosystems. Small ecosystems such as a pond or meadow are nesting within larger ecosystems such as a forest. An ecosystem is necessarily linked to a particular geographical region; however, a more general concept, biome, recognizes the similarities in the biological communities that have evolved in different places around the world under similar conditions of climate and terrain. As a biome they are grouped together—for example, the desert biome or the tropical swamp forest biome.


The basic unit of study in ecology is a population. The Saniyo, for example, are a population of humans. The stands of sago palms from which they gather their starchy staple food are a plant population, and the small marsupials they hunt are animal populations in that habitat. A population is composed of all the organisms of a single species that inhabit a given area. A species is a biological classification of organisms with shared genetic characteristics, a common origin, and the ability to interbreed. Each population has an ecological niche—that is, a specialized role in the habitat.


The different populations that coexist in a single habitat can have several kinds of possible relationships. One possibility is that the two populations may be in competition for some of the same resources, as are Inuit and polar bears. Another type of coexistence is the predator-prey relationship, in which one population serves as a food resource for the other. For example, humans and caribou coexist as predator and prey. It is in the interest of the predator not to deplete the population of prey. Instead, the two populations mutually regulate each other.


A more intimate form of coexistence is symbiosis, in which two dissimilar species live together. One type of symbiosis is parasitism, whereby individuals of a population feeding on another population live on or inside individuals of the second population, which are called hosts. Inuit often told humorous stories about being hosts to lice, such as the one where Mrs. Louse makes a pair of fancy sealskin trousers for Mr. Louse to wear traveling from their home on the back of a person’s head to the forehead for a dance (Gubser 1965:254).


The louse-human relationship is a direct form of parasitism. Other parasites require one or more vectors, which are insect species that serve as hosts to a stage in the parasite’s life cycle before transmitting the parasite to its human host. For example, the tick is a vector for the spirochete, a spiral-shaped bacterium that causes Lyme disease. (See Table 2.1 for a list of other pathogens.)


An animal population that is an intermediary for parasites that are transferred to humans is called a reservoir; for example, monkeys can be a reservoir for yellow fever. Mutualism is a kind of symbiosis between populations that benefits both populations involved. The relationship between Inuit and their dogs is this type. Normal intestinal bacteria also live symbiotically with humans and help them digest food and resist infection.


These relationships among populations can be viewed as flows of energy and mineral nutrients through a living system. All organisms require energy—that is, the capacity to do work—to carry out biological processes. A plant receives radiant energy from sunlight and converts it into chemical energy through photosynthesis. Plants are called producers in an ecosystem. This energy from organic material is then transferred to animals (called primary consumers) when they eat the plants and then later to animals (secondary consumers) who eat those animals. Thus, energy is transferred along a food chain. At each successive level of the pyramid, only part of the productivity of the previous level can be harvested; therefore, each successive level has a smaller number of animals and a smaller total biomass—that is, energy stored by growth and reproduction of the animals on that level. One of the food chains in which the Inuit participate is shown in Figure 2.2. In this marine food chain, the Inuit are carnivores, or meat eaters.


TABLE 2.1


Some Kinds of Organisms That Cause Infectious and Parasitic Diseases in Humans


[image: ]


Prions: pathogens smaller than viruses and consisting of protein only, without DNA or RNA (e.g., kuru)


Viruses: microorganisms that grow only within other cells and consist of RNA or DNA, but not both, within a protein shell (e.g., measles)


Bacteria: single-celled organisms lacking a membrane-bounded nucleus, they are characterized by their shape, including rod-like, spherical, and spiral shapes (e.g., strep throat, salmonella, syphilis)


Protozoa: single-celled animals including flagellates (e.g., trypanosomes that cause Chagas disease and sleeping sickness), amoebae, sporozoa (e.g., plasmodia that cause malaria), and ciliates


Fungi: simple, branching plants that reproduce through forming spores; diseases caused by fungi are called mycoses (e.g., tinea pedis—athlete’s foot)


Helminths: worms, including tapeworms, flukes, and nematode roundworms, that cause worm infestations in humans (e.g., trichinosis)


[image: ]


Organisms at the top of the food chain are especially vulnerable to concentrations of toxins such as mercury and pesticides that accumulate in the tissues of animals lower on the food chain. Currents of wind and water also carry toxic metals and organochlorines far northward from coal power plants and industry, where they reach arctic dwellers. When a nursing infant consumes breast milk containing toxic substances that accumulate in the mother’s fatty breast tissue, the infant is at the very top of the food chain and may be exposed to dangerously high concentrations of these toxins. Prenatal exposure in the developing fetus has also been linked to deficits in immune function, lower birth weight, and an increase in respiratory infections in arctic infants (Dewailly 2000).


Food chains are also called food webs to emphasize the complexity of these feeding relationships. Fallen leaves, bird droppings, and human remains alike are consumed by insects and microbes. These decomposers are also part of the food web, recycling nutrients within the ecosystem.


Inuit also participate in other food webs that are not shown in Figure 2.2. When Inuit eat berries, they are acting as primary consumers or herbivores, eaters of plants. Humans, as omnivores, vary in their role in food webs. Some, like the Inuit, are primarily meat eaters, while others, like the Saniyo, mostly consume plants. Most human populations exploit a wide range of food resources at all consumer levels. Unlike many animals that occupy a specialized ecological niche, humans tend to be generalized.
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Figure 2.2


One of the food chains in which the Inuit participate is the marine food chain. Each successive consumer derives energy from organisms a step below in the food chain. The higher steps in the ecological pyramid have fewer individuals and less total biomass.


Studying Environmental Factors in Health


The concepts just presented are central to ecology, and they provide one conceptual paradigm for the study of health and disease in medical anthropology and medical geography. In addition, more specific techniques and findings of many environmental sciences are needed in medical ecology. Environmental sciences such as geology, soil science, and meteorology make their contribution by describing the physical environment. Differences in underlying rock strata affect health by influencing the mineral content of drinking water. Fluorine that is naturally present in excessive amounts mottles the teeth, but when it is insufficient, tooth decay is more prevalent.


The following health profile illustrates multidisciplinary collaboration in medical anthropology. Many different environmental factors were considered in solving the puzzle of kuru, and the laboratory methods of virology made a key contribution.


PROFILE: Cannibal Mourners
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Kuru began with tremors. Despite her trembling and jerky motions, in the early stages, a South Fore woman in highland New Guinea could lean on her digging stick as she went about her work, weeding her sweet potato garden and caring for her children. In several months, her coordination was worse; she could not walk unless someone supported her. Her eyes were crossed, and her speech was slurred. The symptoms indicated damage to the cerebellum, the region of the brain that coordinates movement. Within a year, she could no longer sit up and was left lying near the fireplace in her low grass-roofed house. Death was inevitable. (See Fig. 2.3.)


After her funeral, women in the village prepared her body for cooking. The flesh, viscera, and brains were steamed with vegetables in bamboo tubes or in an earth oven with hot stones. Specific kin were expected to consume certain body parts. A woman’s brain was eaten by her son’s wife or her brother’s wife. This custom was a necessary step in a soul’s travel to the land of the ancestors (Whitfield et al. 2008).
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Figure 2.3


A young Fore girl with advanced kuru. Photo by Dr. D. C. Gajdusek, Okapa, 1957 (used courtesy of Dr. Gajdusek).


South Fore adult men avoided eating human flesh, believing it made them vulnerable to the arrows of enemies. In any case, they avoided women’s flesh because women were believed to be polluting to men. Women shared the funeral meal with their children of both sexes (Lindenbaum 2013).


Kuru, the Fore word meaning “trembling” or “fear,” is the name of both the disease and the kind of sorcery that causes it. Divination rituals helped identify the suspected sorcerer: a jealous man in a nearby but distrusted group of Fore. The sorcerer was accused of stealing bits of the woman’s clothing, hair, food scraps, or feces. These personal leavings were wrapped up with magical charms and a spell was chanted:


       I break the bones of your legs,


       I break the bones of your feet,


       I break the bones of your arms,


       I break the bones of your hands,


       And finally I make you die.


       (Lindenbaum 1971:281)


After it was buried in mud, the bundle would decompose, and as it did so, the disease would progress. The victim’s kinsmen might kill the accused sorcerer, ritually marking his corpse so that all would recognize his guilt.
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