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To-understand the basics of human nutrizion

o understand how an evolutionary perspective on diet and nutrition hekps clarify some
anlemporary diet-related diseases

Ta see how diet changed with the transition from hunting-gathering to agricuiture and the
&ffects op human health

1o demonstrate how evoluitonary and developmental dietary conditions are related o the
fisk of chronic diseases such as diahetes

To understand the role of biglogical variation in response te mitk and wheat and its
. relationship with current dietary policies and patterns

he Paleo diet. Gluten free. Vegan. Low fat. Low carb. MyPlate. These are all
ontemporary types of dietary advice. They are also ali very different, but
‘hurporis to improve your health. Amid this confusing and contradictory
ayof dietary guidance, what should you eat? This is a decision individuals make
day, The effect of diet on the body is the topic that interests scientists in nu-

%.3@ may be shaped by the interests of powerful food industries (Nestla
Understanding the links between diet and health is an especially pertinent
ven both the variability in human diets across the world and the globaliza-
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excess can result in dysfunction across many physiological systems. All bumans re-
quire roughly the same nutrients, although the absolute amount varies depending on
age, size, activity patterns, and other individual factors. However, the range of possi-
ble diets that provides these nutrients is wide and there is tremendous variation in the
tvpes of diets humans consume, although traditional diets are eroding as .é<m£9.j=
dieis have become increasingly global. Consider, for example, traditional Inuit (Arctic
peoples) diets, which were composed mainly of fatty meat because plant foods were
available in the Arctic only during the brief summer. Contrast those swith the heavily
plant-based diets of populations living in tropical forests, where large game E,.:E,_m
are scarce and plantlife is highly diversified, Then there are typical American diets, in
which refined grains ave staple foods, as are beef, chicken, and dairy products.

In this chapler we present a brief averview of basic nutrition and its relation-
ship to human diets and biology. We then explore the links between nutrition and
health and examine how anthropology provides a unique perspective on these re-
lationships. Human biological characteristics evolved in the context of specific di-
etary environments, yet most contemporary humans consume foods different from
those of cur ancestors in the distant past. This dietary “misinatch” is likely to result
in health problems of dietary origin because our bodies evolved to process a diet
that little resembles those that are comumon today {Cordain et al. 2005; Eaton,
Faton, and Konner 1999), Many of the foods that are relatively cheap and ubiqui-
tous in markets around the world are dense in calories, fat, or salt; such foods
would have been rare in human diets of the past. It is thus crucial to understand
when, how, and why these particular foods came to predominate in global diets
because their relationship to disease is becoming clear. As human populations ex-
perienced different types of diets in their unique pasts, genetic adaptations emerged
in some human groups that were specific to their dietary environments. These
emerged as populations transitioned from foraging to food production M:.ocz.n_
10,000 vears age and adopted different types of new staple foods. In this new di-
etary and subsistence context, new modes of food processing also enabled human
populations to extract nutrients from what became a much less diverse diet.

Fundamentals of Nutrition
Nutrition is a relatively young science, with its origins in the 1910s and 1920s.

Much remains to be learned about how specific components of the diet affect

human health and well-being, but most of the basic knowledge about human outri-
tional requirements was worked oot by the mid-twentieth century. Importantly,
nutrient deficiencies as a cause of disease were initfally not constdered Jikely be-
cause medicine was dominated by enthusiasm over Koch and Pasteur’s germ theory
of disease at the turn of the century (see Chapter 8; Carter 1977). For example,
beriberi was known as a widespread disease in Southeast Asia in the late nineteeuth
century, but efforts to demonstrate its infectious cause were fruitless, Christiaan

Eijkman and Frederick Gowland Hodgkins were able to show that it was caused by~
a deficiency of thiamine {now alse known as vitamin B,), a discovery consistent

with growing evidence that other syndromes such as scurvy or pellagra were also
caused by vitamin deficiencies {vitamin C and niacin [vitamin B.]), respectively).
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fL s interesting to note that training in nutrition remains somewhat marginal
to medical education; until the mid- 1o late-twentieth century nutrition was often
folded into departments of home economics rather than in medical or public health
schools. A recent survey of the medical schools in the United States {Adams, Butsch,
and Kohimeier 2015) found that although the National Research Council recom-
metuds 25-30 hours of nutrition education, the average number of hours repurted in
the survey was 19, More than one-third of schools required less than 12 hours and
9 percent required none. Furthetmore, less than 20 percent provided a dedicated
nutrition course, with most integrating nutrition into other preclinical classes and
few providing mutrition training in the context of clinical practice. What is even
more discouraging is that there appears to be a downward trend in requirements for
hours of autrition education in medical schools and fewer schools providing a dedi-
cated nutrition course (Adams, Butsch, and Kohlmeier 2015).

Orpganisins eat primarily to get energy to fuel their metabolic and acti ity re-
quirements. A certain number of calories is required each day just to stay alive, a
nuwmbey that varies by age, sex, and body size and compesition.' For humans, up to
20 percent of that goes to fuel our large brain! Energy is derived from two main
sources: carbohydrates in plant foods (which provide glucose) and fat in animal
and some plant foods {especially nuts and seeds). Although energy comprises the
largest component of the dict, other nuirients are needed in smaller quantities.
Protein is required as a source of amino acids. Of the 20 known amino acids, 9 are
considered essential for humans, and the remaining 11 can be made {rom the es-
sential amino acids. These are used to make the body's own proteins, which servea
variety of purposes, from the structure of musele and bone to carrier proteins that
transport oxygen to tissues or molecules across the membranes of cells. Amino
acids afso serve as the sole source of metabolizable nitrogen, which is necessary for
the synthesis of the genetic material deoxyribonucleic acid (DNA) and related moal-
ecales. Although animais can synthesize fat from excess calories, one fatty acid
(linoleic acid), which is found in seeds and dark-green leafy vegetables, Is consid-
ered essential because humans cannot make it themselves. This “essential” fat is
used for making other fat-based biochemicals, such us steroid hormones.

Carbohydrates, protein, and fat are collectively veferred 1o as “macronutrients”
because they are needed in refatively large quantities, supply energy (calories), and
are used o make fundamental body structures. In addilion, there are mauy “micro-

; hubrients” vequired for various Functions. The vitamins and minerals and estimates
‘of daily yequired amounts ave listed in Table 4.1. Thesc substances all play some vital

role {hence the lermo “vitamin™) o diverse physiclogical functions. The vitamins are
divided into those that are water soluble (the B vitamins and vitamin C} and those

-that are fut soluble and can be stored in the body (A, D, E, and K). Many of the B vi-
famins are involved in energy metabolism, a complex set of cycles requiring numer-
-ous enzymes and cofactors that include these vitamins. Vitamin B, is of particular

LA caforie Is acty Hy more accurately referred 1o as a kilocalorie, which is equivalent ta the amount of
energy necded to raise one liter of water | degree centigrade (a calorie itseb{is the amount of enerpy needed
* toraise | gram of water § degree centigrade, but this “sina
dard internatianat unit for energy is the kilojoule. One kilocaleri is equivalent to 4.18 kilojoules.

calorie designation is rarely used). The stan-
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Table 41 Vitamins and Minerals in Human Nutriti Deliciency: . Mighl bfindngss; Rickets: soft Inereased Slow hlaad chtling
I . - ; ] oy signs and Crough, diy skindry boeigs; bowed hemutysis of red
b Symptomns " mucous membranes - ieas; peor teeth,

- 80A 10 g daily. 1.3

] . skeletal
Cheese ginpragnancyand - muscle contraction, including . deformities.
 Some green vegetables _ lactation _ heartheat; aclivates snsymes B - RDA * ROA 15 meg - ABA 15 mg |
Sodium " Commonsalt Alihg Regudates extracellular Women, 700meg ” - Vames, 90 meg
* Arimal produicts : electrofyte and water balance, fien, 800 meg lien, 120 mey
. muscie anc rarve function
Potassium . Meats -AldT7g . Regulates intrazellular
Cereals . electrolyte and water baiaace
Vegetahles : and celt matabalisn: AL
¢ Legumes i ] S e ; 5@« Y
” Fryits . Important food — © Citrus froiss - Pork " Liver, milk Liver, potiitry
tron " Liver H0A: Wemen, 18mg  Constituent of hemoglabin, and Serce  Strawberrizs Organ meats " Mzat, aggs  Wleat fish
: Meat Men, Bmg - myoglofin; oxygen transport Cantaloupe Wholegrains Gresn leafy Whole graing
- Legumes _ _ Tmaioes - Nuts vegetables . Leguines
Whole grains : Panpers * legumes - Mushrooms
. Potatoes - Cabtbage Potaioes
- Eogyolk " Patatoes
_Green vegetables : Kale
* Driad frumts :  Turaip greens
lodine . Seafoad - RDA: 150 meg Required for synthesis of Function; - Collagen formation,  Carbohydrate  Carbohydrate,  Carbohydrate
todized salt . thyroxing, a thyroid hoimone “Essential in " cellular exidation, metabolism fat, and protein . fa, and Egm_.__
Zine . Sealood ~ RDA:Women, Bmg  Constitueat of insulin and : and redution - metzbalism metatilism
- Meat . - Men, 11 mg matallognzymes, ,,,h_o%n_ Heficiency Scuryy Beribert Eye sensitivity  Palfagra
c,.é . . healing; 1aste acuity manifests ay Soee mouth . Foor appetite " Germalitis
- Egos Bicedhg gums Fatigue : " Depression
< ik - Weslwallad Censtipation : Diarthea
capiliaries

ADA RDA BDA RDA

Women, 75 g Women, L1mg  Wamen, 1img  Wamen, 14mg
Men, 90 mg “ hlen, 1.2 mg Ien, 1.3 mg Afen, 1Gmg

Impartant ¢ Liver Butier ~ Wheat germ: * Cabbage
food sources ¢ Eggyolk : Egg yolk - ieafyvegstables - Cauliflower
. Batter Liver - Vegetable ails ~ Spinach
Graenand yellowr  ~ Safmon - Ega yolk  Gther laaty
vegetables  Sasdines Legumes . Vegerabies fireen lealy Crganmeats  Gganmeats  Organme
Apricats Tigna fish Peanuts . m_“;_:%:, and other o0l “Organmeats - vegetablos ik - Eggs Poanits
- Cantaloupe :  vegetabiz ofls Lolitee: Leguines, “Liverardargan  Tggs " Peamuts ldushrooms
Function " Epithelial cel Calgium and " Protects zell Blood clotting szads . maats : - Legames
function, inmuceus  — phosphiorous SHUCtUres Graias - Milk : - Mushrogins
membranes, skin,  * absarplion and Futatoas . kags : - Salmen
~and hone; invisual.  usilization ia Banasas . . ~ Whole graing

- pigments bone growth [cortined]
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Table 4.1 {comtinmed)

b e LA ; (% e
Functian; " Metabetism Blond " Grewth, bleod Carbohydiate, Faliy agid
Esseatialin ~ of amino farmation, - furmalien, fat, and protein ; synthesis
acids synikests of _ ¢holine mietaba carbowytasion
- Did, TR, syathesis, 2
aring agic - aMeno atid
- metabolism matabolism

Deficiency Convulsions Magaloblastic  Macrooybie Oeficiency vary - Lassituda

marifestas Anemis ansmias and . Anorexia
: - pemit] Depression
: * Duairhea - anemia Angmia
[Bhl - RDA ROA RO .y Al
13 mg - 400 rcg 2.4 meg . hmy 30 meg
KA

interest because it is found only in animal foods and requires a special mechanism,
the intrinsic facter, for absorption in the stomach. Vitamin C is an antioxidant but is
also involved in the synthesis of collagen, the prolein in muscle and connective tissue,
Many of the water-soluble vitamins act as antioxidants, pratecting cells from sustain-
ing damage from oxygen-free radicals, which are common highly reactive molecules
that are known to cause cellular damage. Among the fat-soluble vitamins, vilamin A
is found exclusively in animal foods, but can be synthesized from plant-based
(-carotenes. Vitamin E is broadly distributed in plants, and vitamin K, which is in-
volved in blood clotting, can be synthesized by specialized bacteria in the colon.
Vitamin D is found primarily in fish vils and is involved in calcium absorption
and deposition of calcium in bone. It can also be synthesized; specialized skin cells
convert a vitamin D precursor into active vitamin D in the presence of ultraviolet
light. At high latitudes it is not possible to synthesize sufficient visamin Id during
the winter months because the sun's rays are not sufficiently powerful to induce the
conversion, but because vitamin D is stored to a limited degree, this is oot neces-
sarily problematic. However, covering up most of the skin or having darker skin
also reduces vitamin I synthesis. In some countries such as the United States, milk
is fortified with vitamin D because of its connections to calcium utilization.
The mineral humans need in the greatest quantity is calcium. Calcium forms
_ the inorganic matrix of bone and also regulates newron activity, muscle contrac-
tion, and blood clotting. Sodium is required for maintaining fluid batance in the

body and, in conjunction with potassium, for the conduction of nerve impulses.

Among the Lrace minerals (those needed in minute quantities), iron is a component
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of hemogiobin, the protein in red blood cells that carries oxygen throughout the
vo&n and italso plays other roles in energy generation and the synthesis of collagen and
varkns :mmﬁncﬁ_: smilters. ine is an important cofactor for more than 300 en ymes
and hence is involved in numerous functions throughout the body. Last, iodine is a key

compunent of tiyroid hormones, which regulate metabolic rate and promote growth
and development.

Whati Is Hunger?

verydne knows the feelfing of heing hungry, afthough it is hard to describe in

words. Hunger pangs resuit from contractions in the masmny possibly stimulatad
by the hormone ghredin, which is associated with appetite for faod, Proionged hunger
can Stea from ciop failures and famine, econamic inahility t procure food, or PUFRGSR-
ful dieting, and car result in starvation, characterized by fatique, weakness, or ieritabil-
ity, and ultimately the catabolism of the body’s own energy and protein resources and
teath. Yet hunger is hard to quantiiy, and in 2006 in the Unired Siates, the problem of
hunger was recast as varying levels of food security, with four tategories:

Food Security:

+ High food security {ofd label = Food security): no reporied indications of
food-seoess problems or limitations.

, Em,ésm_. food security {off labef = Food sacurity): ane ar two repartad
indicatioas—typically of anxiety over food sufficiency or shartage of food in
the house. Little or-no indication of changes in dists or food intake.

Food Insacuriiy:

+ Low food security [ofd fabel = Food insecurity without hunger). reports of
E:na quality, varfety, or desirability of diet. Little or no indication of reduced
food intake, .

s Sﬁ EE HE security {ofd label = Food insecurity with hunger): Reports of
multiple jndications of disrupted eating patterns and reduced food intake.

it did.not gscape notice that this new lahet removed the smotienal impact of the
.,._Sa “hunger,” replacing it with the more neutral term “food insecurity.” The panel
._..mgaamnamzm.%m change. distinguished:-hunger frem food insecurity, noting that
.ﬂ%mmﬁ. Ig an individual-level physiological condition that may result fram food inse-
. 93:. and would require collestion of more. detailed and exter ?m infermation .on
physiolagicat experiences of individual householt members than could be reasonahly
accomplished in national surveys. Food insecusity is a housshold-fevel gconamic-ang
.moﬁ.m_ eondition of limited or uncertain aceess to adequate food that can he assessed

(continuad)
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{continued}

through national household surveys. {http://wwwiers.usda.gov/tapies /foad-nutri-
Yigr-assistance/food-security-in-the-us.aspx). .

In the United States, about 14 percent of all households currengly falt into the: "food
insecurity” categories (48 million people), but 19 percent of el households with ¢t .an.mm
and more than ona-third-of households below the-poverty line are classified as zao.g in-
secure,” The prevalence of food. inssowe households has increased 10 percent Since
the tun of the twenty-first century, remaining mere or fess consistent for the past three
<mm_.m. for comparative purposes, about 8 percent of all househotds in Canada are food
msecure, with much :a:m__ rates among households fiving in the nosthert end nrifr
western: tefritories (hitp:/Awwwstatcan.ge.ca/pub/82-624-x/2015001 article/14138-
eng.him. At the global level, the Global Hunger Index is caleulated for countries Ummma.a:
the number of individuals with insufficient access to calories, along with rates of stunting
{low height); wasting .:os_ weight for height) and mortality ameng n;ﬂa:.:gnm five
<mm.a :ﬁu_.Eaéé.:nz.oabugna_%m_.:%m_ﬂ.m:%ﬁ. Ahout BO0 million people are
thought to ba uhdernourished, with about 80 million children under ?ﬁ years stuned
and/or wasted, At present, countries in sub-Saharan Africa and South Asia _:mqm maam.a
the highest rates of hunger. The Interhational Food Policy Research Institute saam,_a
contains interactive mapping tools to demonstrate variation i hunger across counties.
and time, .

Ending hunger has been a part of international food and heaith agencies for the
past few decades. One of the UN's Millennium Development Goals was to halve the
number of people suffaring from hunger by Z015, which was clase to being am%mm
{prevalence was 23 percent in 1990; it is nowe 13 percent). Amaong the UN .mcma“:mgm
Development Goals for 2030, adopted in-September 2015, is Sustainable mméaﬁ_amz.ﬂ
Goal 2, which mm.g_am:gagm iillennium Development Goal: End hunger, achieve ﬂgga
security and improved nutrition, and promote sustainable agriculture. There is wide-

spread agreement that hunger or food insecurity is net sifply attributable to-a tack of

food production, but rather to problems in distribution and econgric access, but thare is
also a greatdeal of current concern about climate change's impacts on food production
. and sustainability{R. €. Patel 2612, Downing 2013, see also hox on Eliert Messer),

Undernutrition is well kngwh to impair swvival and Snnmccﬁ ta.numerous heatth .
problems {from chronic disease to infection){Martins et al. 201% R. £ Blacketal: 2013), and

the medical anthropotogists Leslie Jo Weaver and Crailg Hadley have considerad the ways
. inwhich food insecurity alst has negative effacts on mentat heatth: “Whiether Quammg
as acute feelings of anquish and despair; as anxiety, resignation, hepelessness, and shasi

“of ag amhodied symptoms, qualitative-analysis of this group of studies suggests that foad:

insecurity compromises mentat health” {Weaver and Hadley 2009, 275} Furthermars, foot

insecurity may be overshadowed by more visible health Sznmam such as HIW/AIDS, yet.

sufficiant food is esiential to effective treatment {Kalofonos 2010},

Qiet and Nutrition in Healfth and Disease 87

How Are Dietary Reference Intakes Constructed?

Dietary Reference lntakes (DRIs) for macro- and micronutrients are a diverse set
ofstandards that are not always straightforward to interpret. They are developed by
the Food and Nutrition Board of the Instilute of Medicine, which is part of the
National Academiies of Science in the United States. They are the basis for the [i-
etary Guidelines for Americans {DGAs), which translate nutrient requirements

into dietary recommendations. These in titr are the standards for a variety of [ood
and putrition programs.

The DRIs inclode the following:

= Hstimated Average Requirements (EARs): This amount should satisfy the
needs of 50 percent of the population.

s Recomumended Dietary Allowances (RDAs): This amount should meet the
requivements of nearly all healthy individuals in particular age/sex groups.

+ Adequate Intake (Al): When no RDA is established, this is the amount that
is believed to be adequate for a demographic group. It is used when firm sci-
entific evidence does not exist for a given nutrient.

» Tolerable Upper Intake Levels {UUL): For nutrients whose overconsumption
can be dangerous (such as sodium or vitamin A), the UL is the maximum
intake that does not appear to be associated with deleterious effects.

For macronutrients, there 15 a new refercnce, the Acceptable Macronntrient
Distribution Range (A MDR), which provides a range of intake associuted with pra-
* tection from chronic discase while maintaining essential nutrient intake.

Adding to the confusion are Daily Values (DVs), which are used in food label-
Cing. Vs are reported 43 percentages of the Recommended Daily Intakes (RIDs),
based on the highest levels of the 1968 RDAs for adults and older children, stan-
_ dardized to a 2,000-kilocalorie intake. However, given that some are ULs and some
. are RDAs, the meaning of the percentage varies by nutrient.

DRIs have fluctuated over time as a function of new scientific evidence but alse
_as aresult of changing health concerns. For example, when the RDAs were estab-
. lished in1 1941, they were used to assess the sufficiency of the American diet during
wartime. However, current concerns about chronic diseases have resulted in
changes in recommendations as linkages between nutrient intakes and cardiovas-
cular disease, stroke, or cancer are demonstrated. fmportantly, DRIs are based on
theassessment of overall sctentific evidence, but in fact most of the data come from
the United States or Europe, so it is not known with any certainty whether there are
meaninghul population differences in nutrient requirements beyond those reported
Tor different age or sex groups, See Nestle (2013} for a critical history of the develop-
ment of nutrient recomimendations and the DGAs.

When peaple receive all of the nutrients they need in the proper amounts, they
are said 1o be in nutrient balance, or to have good nutritional status. If they receive
too few nutrieits they are undernourished (or suffer from andernutrition). If they
receive too many it is called overnutrition. A word that can cover both conditions
18 matnutrition—which simply means “bad nutrition.” In practice, malnutrition is
_..ucﬁ oftert uscd as a synonym for undernutrition. Protein-energy malnutrition
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occurs when there are shortages of these macronutrients. Deficiencies in the mac-
ronutrients usually lead to weight loss or, in children, deficits in growth in weight
or height, as we will see in Chapter 3.

Digestive Physiology

Humans have a generalized digestive system, which seems well adapied for a high-
quality omniverous diet. This means a diet that tncludes both plant and animal
foads and that is rich in nutrients relative to undigestible fiber. Other organisms,
such as cows and colobine (leaf-eating) monkeys, have specialized stomachs that
house colonies of bacteria to ferment the large quantities of fiber they consume
from grass or leaves. An enlarged cecum, the pouch between the small and large
intestine, fills the same role in other plant-eating organisms. Humans lack such
obvious gut specializations, as shown in Figure 4.1.

The basic physiclogy of buman digestion is as follows. Digestion starts in the
mouth, where the teeth break up large food particles and the salivary enzyme amy-
lase begins to break down starches {complex carbohydrates). After swallowing, food
goes through the esophagus into the stomach, where it is subjected to strong acids
that kill potential pathogens and enzymes that begin the process of digesting pro-
teins. After two to three hours theve, the resulting material {chyme) is sent into the
small intestine. Most of the work of digestion and absorption is done within the small
intestine. Here digestive enzymes (many coming from the pancreas) interact with
food complexes to break down starches, complex sugars, fats, and proteins into thejr
component parts, which can then be absorbed by the cells that line the small intes-
tine. The remaining undigestible material continues on (o the large intestine (colon),
where water is absorbed along with the products of bacterial fermentation {such as
volatile fatty acids) and other remaining biochemicals, The colon has large colontes of
bacteria, most of which are helpful in that they can ferment some fibrous material
that humans cannot break down with their own digestive enzymes. Trcatment with
broad-spectrum antibiotics often kills these bacteria, resulting in symptoms of diar-
rhea or gastrointestinal discomfort. The role that gut microbiota play in human
health and disease has become a major new area of research because some bacteria
are associated with greater risk of obesity or metabolic disorders, whereas others may
protect against allergies or influence mood (Voreades, Kozil, and Weir 2014; Neuman
et al. 2015). Gut microbiota vary across human populations {Obregon-Tito et al. 2013)
and undoubtedly diet plays a role in shaping this variation (Xu and Knight 2015).

Nutrients that have been absorbed are transported via the fymph system to the
bloodstream or they are sent via the portal vein to the liver for [urther processing.
Ultimately, nutrients go to tissues that need to utilize them immediately. {[they are
not needed, the surplus is either stored or excreted. Excess fais are stored, and
excess sugar and amino acid skeletons can be converted to adipose tissue {fat) as
well. Tn contrast, the body has a limited capacity to store protein, minerals, or
water-soluble vitamins, so surpluses of these are excreted in urine,

It is often difficult to diagnose nutrient deficiencies except in their extreme
forms. Symptoms often take time to manifest, and a few days of nutrient deficiencies
are not likely to have any serious or long-lasting consequences. However, chronic
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R S,
Black Bear Armadillo Opossum
{Uiraus Amearicanus) {Dasypus sevenicola) {Oidelphis Virginiana)
Bady length: 125 cm Body fength: 20 em Body length: 36 cm

R P ﬁ

Rat Pig Aduit Human
{Rattus norvegicus) {Sus scrofa) {Homo sapiens)
Bady length: 17 cm Bady length: 125 cm Body length: 180 cm

The diversity o_‘.. gastrointestinal systems across mammails. Compared with other mammals
huimtans have a m_iuum digeslive fract, with ng elaberated specialized digestive organs. This likely
reflects an adaptation to a high-quality omnivarous diet,

-8 .m.on____.nw_ m»mmm:m_ C. Edward, and lan D. Hume 1998. "Contributions of microbes in vertebrate
. fastroiniestinal tract to production and conservation of nutrients.” Physiological Reviews
731{2):393-427. Reprinted with permission from The American Physiclogical Society,

deficiencies can. In response 1o low intake of nutrients, there are several adaptive

“physiofogical responses: more efficient absorption, conservation, mobilization of
_stores, or breakdown of active body tissues (e.g., muscle for protein) and prioritiza-

tion of nutrient flow to more critical organs such as the brain. In the case of energy
deficiency (as in food shortages or deliberate dieting), fat stores are mobilized Rrst
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because they can be used to fuel muscle activity. However, other organs such as the
brain cannot use fat, but they can use ketones, which are a product of fat breakdown
in the liver. When these energy resources are exhausted, muscle protein, as well as
that from the heart, liver, kidneys, and other organs, can be wsed to synthesize glu-
cose, which is the preferred source ol energy for your cells. Fatigue is comumon to
Jow-energy diets and probably acts t0 reduce energy expenditure. Deficiencies of
protein and energy are assocjated with reduced fat deposits and muscle wasting, as
well ag impaired growth among children {sce Chapter 5}.

Just as there are nutvient deficiency syndroroes, there are also potential nega-
tive health effects of nutrient surpluses, although most vitamin and mineral ex-
cesses are likely to come from nutrient supplements rather than from food, 'The
most common nutrients that are overconsumed are fat, carbohydrates, protein, a nd
sodium. It is possible to overconsume vitaroin A if the liver of carnivorous animals
such as polar bears is eaten because that is where vitamin A is concentrated. Indeed,
hypervitaminAcsis has been suggested as a cause of pibloktog (see Chapter 11),
syndrome associated with temporary hysteria among Inuit populations of the
Arctic (Landy 1985). Excesses of sodium may contribute to hypertension. Over-
consuraption of the macronutrients can contribute to weight gain, which in turnis
associated with increased risk of various chronic diseases such as heart disease,
diabetes, and various cancers.

An FEvolutionary Approach to Nutrition

As discussed in Chapter 2, the biology of contemporaty organisms has been shaped
by their evolutionary history. The traits that organisms now possess reflect the ad-
vantages that accrued to individuals with those traits in some past environment,
what is referred to as the environment of evelutionary adaptation (EEA). W hat
constitutes the relevant EEA depends on what trait is being considered because
traits evolved at different times in the past. For example, having flexible fingers,
including an opposable thumb, first evolved among carly primates some 50 million
to 60 milkion years ago. Bipedalism, however, evolved sometime around 6 million
to & million years ago, and the large brain of humans began to emerge around 2
million years ago.

With respect to general dietary and activity trends, the most relevant EEA for
humans is considered the Upper Paleolithic, when humans were biclogically
“modern” (meaning Mu&mzzmimrmzn from contemporary humans in their anat-
omy) and lived as hunter-gatherers. This period is roughly between 200,000 and
10,000 years ago, with the latter date signaling a transition away from foraging to
food production (ie., agriculture). There was a great deal of geographic variation
among these Upper Paleclithic funter-gatherers that resalied in differsnces in diet,

with some relying more heavily on animal foods (e.g., high-latitude populationsh,

whereas others had access to more plant foods. Populations foraged for wild foods
and ate a broad diversity of plants and animals. Although historically this was con-
sidered a “hand-to-mouth” existence, where populations were constantly faced
with the threat of starvation, ethnographic tescarch among contemporary funter-
gatherers suggests that although they move around to siies w ith foods available,
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their diet is rich in nutrients and they need not spend all, or cven the majority, of
their time searching for food (Howel] 2010; R. B. Lee 1968). Across hunter-gatherer
groups, energy expendititre has been described as “moderate” rather than “high”
{Pontzer et al. 2012; Gurven et al. 2013).

mn:_,é in Evolutionary Perspective

goot example of a nuritions disease that is illuminated by the evolistionary per-

.%mng_é i seurvy. Scurvy is caused by a deficiency of vitamin . Its symptoms
manifest as breskdown of connective tissues—blesding gums, pinpaint hemerrhages.
and opening up of oid wounds, among others. ltwas ancm:.mmmu initialky in the sixteenth
century Emam:z as a disease of sailors, who were aften at sea for long periods of tirme
vitheut fresh fruits or vegetables. In Europe there weremare than 100 mnm:.e apiden-
ics betwean 1550 and 1857, and ships often lost up to half of their crews ta this defi-
wisncy. Wit the diseavery in the eighteenth century that citrus fruits such as oranyes,
ferons, and limes prevented scurvy, tases among saifors plummeded (this is alsa how
British saiiors came to g called "iimeys”) {Magiorkinis, Beloukas, and Diamantis 20115,

Interestingly, most mammals are nat vulnerable to scurvy, with the exception of
fruit-eating bats, guinea pigs, monkeys, apes, and humans. What do these organisms .
have in eommon that makes them differ from other mammals? Al bave lost the ahility
to synthesize vitamin €. Yitamin T is simitar in structure te the sugar glucese, and most
other animals can synthesize vitamin C from glucose or other sugars. All yitamin £
requiring animals iack the enzyme L-gulano-y-lactone oxidase, the final step in the
synthesis of ascorbic acid from glucdse.

To understand why humans lack this enzyme, it is necessary to trace its loss in
the anthropold primate lineage, some 30 million to 44 miltion years ago. The most
competling hypothesis for why this would have oceurred is that anthropoid primate
diets tend to be high in fruit and ather plant materials, which contribute large amaunts
af vitarmin C to the diet. There would have deen no need to produce vitamin € under
thase _,,‘o._a_:_a_,m, and the glucose used for its synthesis could be used for other impor-
tant functions. In othar words, organisms shat did nat produce viramin © would have
had ascess to more energy than those thal continued to synthesize it,

With the transition to agriculture among populations throughout the world
,:..oEﬁ 10,000 years ago, this way of life was dramatically altered. First, the types and
iversity of plant foods that lent themselves to domestication and large-scale produc-
tion were different from the foods consumed by hunter-gatherers. Hunter-gatherers

- consumed a diverse array of [ruits, leafy vegetables, tubers, and nues. With food pro-
.n:,,n:o:, it is not cfficient to try to replicate this diet because each plant foad has
“unique ecological requirements, so Jarger quantities of a smaller namber of plants
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were grosrn. Grains such as wheat, barley, rice, or corn were more easily manipulated
by early farmers, although the wild progenitors of these crops were tiny compared
with their modern highly domesticated forms. Likewise, tubers such as potatoes or
cassava (also known as manioe or yucca) are highly productive sources of carbohy-
drates, although they are not rich in micronutrients or protein. At the same {ime,
plots of a single plant crop were vulnerable to randorm droughts or other weather
problems and also to predation and plant pathogens, which could spread rapidly
among a densely planted single-species crop. The net effect was a decline in dietary
diversity, increased vulnerability to food shortages, and potential nutrient deficits
(M. N. Cohen 1989). Furthermoare, energy expenditure was likely increased, not de-
creased, by this transition and would have been more intensive during particular
seasons (planting, weeding, harvesting; see also Dufour and Piperata 2008).

fared Diamond once argued that agriculture was the “worst mistake in the his-
tory of the human race” (Diamond 1987). Although he can be critiqued for indulging
in hyperbole, several studies of the fossil and archaeological record have shown that
health generally declined in the post-food production era compared with earlier
hunter-gatherers (M. N. Cohen 2009; Mummert et al. 2011). Before considering these
studies, however, it is important to note that the reasons that most hunter-gatherer
populations took up foad production are not entirely clear. The most likely scenavio is
that Paleolithic hunter-gatherers were successful at acquiring food, which led to pop-
ulation growth. Over time, sufficient food became more difficult to access, resulling in
intensification of resoarce usage. This may have included greater protection of favored
foods (plants and animals), enhancing environmental conditions that supported the
growth of foods, or consumption of less preferted foods, among others (M. N. Cohen
1989). Ultimately, this could have created settlements around sites of food production
and greater “domestication” of plant and animal foods. Once these were in place, re-
turning te hunting and gathering became increasingly untenable, especially because
this transition appears to have stimulated further population growth. However, this
new “lifestyle” came with multiple new challenges to health, as well as population
growth (Mummert et al. 2011; Lambert 2009).

Ascertaining Diet and Nutritional Status
from Ancient Bones

ncignt skeletons can provide a great deal of information on the hisalth and Altrl-

tion of past papulations. The stedy.of health and disease using angisnt skeletal
materials is catled palsopathology. Bisarchaeclogy is another related fietd-that
foeuses on the bialogical remains to provide insight into past fifeways {such as a,_.mﬁ...
and activity patierns). Several conditions can be ascertained from these materials, 8y
shawn in Figures 4.2a—d. o

(continmued)
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{contfiuued}

Harris Lines
Haris lines are horizontal bands visible on the lang bones. They indicate periods of

growlh stoppags and an approximation of the age at which growth was disrupted.
WMulliple bamds on a bone are svidence of mudtiple periods during whith grovwth was
interrupted during childhood, Growth may have been disrupted because of undarnutri+
‘ton, infection, or another form.of strass.

Figure 4.2a
Harris Lines, visible as darkened bands on the outer [cortical) bone,

Phioto courtesy of Della Cook and Jenny Raff, Bioanthropolagy Collections,
hdiana University.

Figure 4.2

Harris Lines, Late Woodiand period, Ledders Mound
Group, lliinois, child.

Fhoto courtesy of Della Cook, Bivanthropology
Collections, Indiana University.

ﬁ.ﬁezz.::n&
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?exnz:n&

Enamel IEuou_mm_m

Enamel hypeplasia is also an indivator of growth Q_MEE_% Bands of thin eramel

in teeth indicate periotls O grawth. disruption: The width of these bands can be
used 1o ascertain the relative duration of the growth stoppags, with wider bands
indicating a longer duration of growth disruption. The placement of thase bands
also provides insight into the age at which the growth disruption oceurred. Growth
may have been discupted because of undermutrition, infection, or another foim of
stress.

Figure 4.2¢

Enamel hypoplasia, visible as bands in the tooth enamel. Aduit.mals with linear enamai
hypoplasia. From the Mississippian period, Schild Cemetary, llfinois,

Photo courtesy of Della Cook, Bioanthropology Collections, Indiana University.

‘Porotic Hyperostosis
Porotic hyperostosis is an indicator of anemia {reduced oxygen-carrying capacity of

blood). tion deficiency is & common cause of anemia, although there are many other .
causes. In response to anemia, red bload cell production increases, resulting in ex-.

_pansion of the hone marrow relative to the outsr fayer of bone. Porotic hyperostosis

‘ig visible when the outer bone is so thin or nonexistent that the porous inner bane 1s

mxuomma

Cavities.

Cavities mostoftenoccur in the context of a diet made upof sugary E.;@?nmza_ﬁ.ﬂ.ma

foods. Cotn, for example, is high.in sugar and i§ sticky, teading to the builgup of bacte-
ria in the teeth, which ultimately can result in woth dacay.

{continued
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(rantinied)

Figure 4.2d

Parotic hyperostosis, visible as the porous texture of the back of the cranium.
Early nineteenth-century Euro-American young adult male, Petersburg, ifinals.
Photo courtasy uf Della Cook and Jenny Raff, Bioanthropology Collections,

fndiana tniversity.

Osteoarthritis .

Osteoarthritis mast often results from repetitive use of joints, which results invisible
modifications of these joints. The jaints that show these g:{ distortians were likely
hose used routinely in hard work. .

€, versus G, in Bones

Flants have different carbon "signatires” that, when eaten by humans, leave a distinct
chamical frace in ancient bones, Cern is 2 common C, plant, and fruits, wheat, and nuts tend
to be C, plants. This methad is thus usefut to get a sense of the companents and quality of
the dist of past populations, althougl it is impossible w distinguish whether the T, of €,
plants were consumed direstly or indirsctly through gonsumption of herbivores eating them.

. Z_anoum: Isotopes

Mifferant isotopic forms of mitrogen are mocsn i marine andterrestriat plants and the ani-

mals that consutned these plants. Thus, the relative balance of these nitrogen forms can

provide insight iftn

EH]
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The health consequences of this transition are evident from a variety of studies
(see review in Mummert et al. 2011, with a focus on height as a measure of nutritional
status). Claire Cassidy’s classic work on the skeletons from two sites in Ke 2:.,..#.&,|
one from a prehistoric hunting-and-gathering Native American graup anct one from
an agricultural Native American group during the early coloniad period E:rcmmr
they do not seemjto have had contact with any Europeans priot fo the site ﬁ.:::m
abandoned)—prdévides an example (Cassidy 1980}, The two sites were ecologically
similar, but subsistence patterns and diet were different. The hunter-gatherers al the
site called Indian Knoll appear to have eaten shellfish, fish, deer, other small mam-
mals, and turkey, as well as a variety of wild plant foods, Meinbers of the mmlnﬁﬁ: ral
village (Hardin Village) ate corn, beans, and squash. Wild plants and some Ezw.m,&m
were supplementary to these staple plants. Table 4.2 shows some WBE_,EE nr*.wE.‘
ences in growth and nutrition between the two groups. Growth was disrupted in a
more irregular fashion among the agriculturalists than it was among E,e hunter-
gatherers and was generally of longer duration. Rates of anemia were also higher, and
there were more cavities (most likely from the corn-based diet).

There is an important caveat to this interpretation, however. In an in fluentialar-
ticle from 1992, Jemes Wood and colleagues {Wood et al, 1992) pointed out that in-
creases in the number of individvals with nutritional patbologies in agricultoral
populations do not necessarily mean that health was getting worse. It may instead
indicate underlying population growth. If populations are larger it the mmzn::E&
sites than in the hunter-gatherer sites, which is likely, the increased aumber of indi-
viduals with anemia, for example, could just be a reflection of there being more people,
and the prevalence of disease could have actually decreased (this is what is mns.oz: as
the “osteological paradox™). Without knowledge of population size, wznﬁ.m%m,.: skel-
etal pathologies cannot necessarily be attributed to worsening health overall. Further-
more, because skeletal samples are by definition from dead individuals, it may be that
they overestimate the true extent of disease in the population. That is, if a skeleton is

estimated at 20 years of age at death, it is probably more likely to show evidence of

pathology than a representative sample of living 20-year-olds in the population. Hw.m
sample of skeletons is likely biased toward higher rates of disease. One last problem is

Tables2 Differences in Health between Agricultural
and Hunter-Gatherer Groups in Keatucky

Paretic hyperastosis {iron deficiency anemia) : 0.00% : 8.20% o
 Harris __:mm.aa,s: disruptiont 1£.30% |regular. mild] 430% frandorr; severa}
Taoth decay tnumber of cavities} + (.73, men 6.74, men
* .81, women - .55, woman

Source: Table based on data from Cassidy (1980}
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that those with evidence of pathology could in fact be healthier than others because
the bony response develops when there is chironic exposure or as the problem heals.,
Thus, individuals with bony lesions may be the ones who survived because those who
died of the disease may not have had time o develop the osteological traces. Thus,
estimates of population health from skeletal pathologies must take these consider-
ations info account {sce updated discussion of this issue in Vercellotti et al. 2014).
Other archacological evidence suggests that changes in social organization
also geeurred and contributed to disparities in health within agriculiural popula-
tions. For example, sonie sites show that women became more likely to have evi-
dence of nutritional deficiencies relative to men. With agriculture, surpluses of food
are produced and must feed larger pepulations throughout the year, including sea-
soms with little production. These who could control land or food surpluses gained
in economic and political power and were able to maiutain better health than those
with fewer resources (Goodman and Armelagos 1985; Vercellotti et al. 2014).
These patterns are common to many postagricultural populations and remain
persistent issues in peasant agricubture. During the colonial peried (roughly 1650
through the carly twentieth century) with the rise of large plantations producing large
amounts of crops {or export to the colonial powers, the possibility of even further
global ditferentiation in nutritional status emerged, with some receiving the benefits
of these relatively cheap surpluses, even as others toiled to produce them for export.
For example, Clark Spencer Larsen has shown how colanization in North America
caused a worsening of diets of Nalive Americans in the Southeast and increaged
workloads (Larsen 2005). Corn came to predominate in the diet, resulting in cavitics,
hypoplasias, and anemia; Native Americans were used as laborers on plantations, and
their bones show evidence of esteoarthritis and heavy upper-body workloads.

This trend has continued in the postcolonial period with the rise of multina-
tional corporations that control vast areas of farmland and produce single crops
sucl as wheat, corn, rice, sugar, froits {such as bananas or pineapples), cows and
pigs. or nonnukritive crops {such as tobacco, coffee, or tea), The net result is a surleit
of inexpensive carbohvdrate, fat, and protein sources marketed primarily in

- wealthy countries, overconsumption of these foods, and reduced energy expendi-

ture amonyg individuals. Among those who produce them, decreased nutrient
intake and increased caloric expenditure render them vulperable to undernuiri-

-tion, in part as a function of their increased rellance on market foods as subsistence
-land is used Lor export crops (Pelto and Pelto 1983).

Sa how does this historical overview relate to an evolutionary approach te nu-

trition and health? Contemporary dietary patterns are at odds with those that typi-

fied most of our evolution as a species. In other words, we arc biologically adapted
to a diet and lifestyle that no longer prevails, and our bodies are now being asked to

function in different ways with different resources. Remember that genetic evolu-
tion is slow, with changes in gene frequencies accumulating slowly across genera-

tions. In contrast, cultural changes {e.yg., in technologies and dietary patierns) can

-be rapid, with radical changes occurring within just one or two generations. Itis no
~surprise that many chronic diseases such as cardiovascular disease, diabetes, obe-

sity, stroke, and cancers that are prevalent in wealthy countries {and becoming

- more connnon i nations with emergent middle classes) are the outcomes of these
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diet and activity changes. It is not only that access Lo cheap sources of encrgy, Fat,
and protein has increased (and thege products dominate grocery stores and food
advertisements), but also that other micronutrients and dietary components that
were commonly consumed by our hunter-gatherer ancestors are missing from the
diet. As a result, despite advances in prevention and treatment of disease, overcon-
sumption combined with less physical activity contributes to high rutes of chronic
disease and early death.

Anthropologist in Action: Ellen Messer

ten Messer hotds a Ph.B). in anthrapology fram the University of Michigan and is
- currently a. visiting scholar at Brandeis University's Hetler School's instiute for
Global Health and Gevelopmant. Formerly she was director of the Alan Shawn Feinstein
World Hunger Program at Brown University, where she worked with interdisciplinary
tearns that sought to end the connections between hunger and conflict. In that capacity
she was co-gditor of the World Runger Beport 1995 with Peter Uving. She is currently a
rnember of the American Anthropological Asseciation's Food Crisis Task Force and has
long been involved in bringing anthropological sensitivities o understanding both the
f00ts of hunger and the policies designed to alleviate it.

Dr. Messer's areas of expertise include food security, hunger, and human rights.
She has spent the past decades investigating how hunger and inadequate access ko
sale, sufficient, and nutritious food {i.e. food insecurity}are involved in conflicts through-
out the developing world. Messer writes and consults frequently on policy issues re-
lated {0 food senurity. An "activist-scholar,” she is engaged in debatas over access W
food as a human right, genstically modified foods as solutions o glabal hungar issues,
and the role of food in locat and national conflict. To that end, she and her colleagues
coined the phrase “food wars™ in the 19805 to describe how conflicts may stern fram
lack of food, how conflicts may resuit in widespread hunger or lack of access o food,
and hows food is used as a 1ool in wars and other smaller-scale conflicts.

YWith regard to the contemporary global situation regarding food security, she
noies, "We live ina world that has more than enaugh fooc t¢ fesd evaryone on the planet
a nutritionally adequate, hasic diet, and that has been the case since the 1878s. The
problem is who controls food and the global food system. In 2007 and 2008, there was a
food crisis caused by spot Tood shortages and feod-price spikes in various cauntries
arownd the worid. In some cases, {ood was diverted for use as biofuel or as livestock
feed: in other cases, it was hoardeg. As a result, sccording to estimates by the UN. Food
and Agricidture Organization, an additional 100 million pecple experienced extrems food
poverty: They could not afford 10 access a nulritionally adequate dist” {adapted from
htip:fwwew. brandeis.edu/magazing/2011 /summer/featured-stories/foodwars itmi).
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Nutrition and Contemporary Chronic Diseases

The most commen causes of death in the United States, most European countries,
and some Asian countiies such as Japan are cardiovascular disease, cancer, and
strake. These predominantly affect older individuals, although there is evidence
that somie of the visk factors for these diseases are becoming apparent at younger
ages, inclading among children (Van Cleave, Gortmaker, and Perrin 2010; Juonala
et al. 2011} Cardiovascular disease (CVID can include any dysfunction in the
heart or circulatory system, but the most common is atheroscierosis, or hardening
of the arteries becanse of plague buildup or inflammation. Stroke involves an inter-
ruption in the blood supply to all or part of the braiu, usually because of a ruptured
bload vessel or blood clot. This can result in the deaths of nerve cells (neurons) and,
depending un where the steoke occurs in the brain, paralysis or loss of motor and
other functions. Cancer is the ancontrolled proliferation of malignant cells that, if
they achieve broad distribution in the body, fatally distupt physiological function.
There are overlaps in the behavioral risk factors for these three diseases, especially
CVD and stroke, Including obesity, diabetes, high-fat and high-salt diets, lack of
physical activity, and smoking, among others. Diet plays an important role—both
directly and indirectly by influencing risk factors such as diabetes and cbesity.

11 1985, 5. Boyd Eaton and Melvin Konner wrote a groundbreaking article in the
New England Journal of Medicine outlining the ways that dicts of wealthy countries
suchas the United States deviate substantially from the diets of cantemporary hunter-
gatherers. Similarly, populations of wealthy countries tend 1o have a high prevalence
of chronic diseases, whereas hunter-gatherers have notably lower risks of these dis.
eases {Ealon and Konner 1985), These ideas and data have been updated and refined
since (Konner and Eaton 2010; Cordain et al. 2005; Lindeberg 2012), and there is a
difference of opinion about the toods and their relative contributions to the Paleolithic
diet {aiso dubbed the “Pakeo diet™), but the general principles remain the same. Most
of the daia on the Paleolithic diet come {rom studies of modern hunter-gatherers be-
cause it is difficalr to accurately assess diet from the fossil record. This is because plant
malerials degrade rapidly, whereas animal bones are larger and conlain inorganic ma-
terial, making them more durable and evident in the fossil record. Tt is also important
Io remain cognizant of the fact that conterporary hunter-gatherers are neither “pre-
modern” nor our ancestors; they are using a subsistence strategy that was, however,
common anong preagricultural populations.

People in subsistence-level societies engage in higher Jevels of physical activity

compyred with those in wealthy countries where people often do not use physical

abor to meet their subsistence needs {Dufour and Piperata 2008), although differ-

ences between hunter-gatherer and Western population energy expenditure are

nat as great as anticipated (Gurven et al. 2013; Pontzer et al. 2012). Many forms of
contemporary work offer little opportunity for physical exertion and more or less
contine people 1o their desks for hours a day, and prolonged sitting itself may in-
crease the risk of mapy chronic diseases and mortality (Biswas et al. 2015). Leisure
activities such as television watching or video games are also often sedentary, and

 there may be few safe and accessible opportunities for physical activily. In addition,
- bunter-gatherers conswme almost no grains, have no dairy foads, and have limited
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access Lo saturated fat and salt. Their diets are high in fiber, micronutrieuls, potas-
siumn {compared with sodium), and protein, as shown in Table 4.3. With the excep-
tion of high-latitude groups, most of the diet derives from a diverse array of plants but
also includes meat as 2 source of animal protein, although not saturated fat because
wild animals rarely have the opportunity to accumulate rich fat deposits, Tobaecco
and alcohol historically were not available, although contemporary hunter-gatherers
may use such products.

In contrast, diets in wealthy industrialized societies are based on carbohydrate-
rich cereals, most often processed to remove the bran (which contains micronutri-
ents and fiber); dairy products, including those high in saturated fat (cheese); pare
sugars, sodium, and hydrogenated oils in highly processed snack foods; and meat
with a high percentage of saturated fat because of the calorie-rich diets fed to five-
stock and their lack of activity. It should also be noted that the DGAs reflect the fact
that nutritional science and policies have developed in the context of the American
agricultural economy, where it is expected that carbohydrates will be coming from
grains and that calcium will be coming from milk, two food types that would not
have been found in hunter-gatherer diets.

Flunter-gatherer diets contain a broader diversity of plant foods than vypify
agricultural diets, and importantly, this provides a wide array of phytochemicals,
which are nonnutritive but biologically active compouunds present in plants.

Tahie 43 Widely Agreed-on Qualitative Differences
between Average Ancestral (Hunter-Gatherer) Diets
and Contemporary Western Liets

Total energy intake - More - Less

Caloric density ._.<m2 [

Total cerbohydrate intaks  Less )

Added sugarsfrefined carbohydrates - Very fitte ~ Much man
Fruits and vegetables " Tuice as high ~ Half as much
Fiber - : . Mure less

Protein intaks : Mare - Less
Yotal fat intake o Equal Byt
Polyunsaturated fat  Mare - Less
o-6:0-3 . Roughtysqual  FarmorerB
Long-chain essential fatty acids  Mare Less
Micronutrientintéke i Mare o less
Sodivm:patassium ratie F <1 >

Milk products © . Mothers milk anly " High, fifelong
Cereal gr : iinimal © Substantial

Redrawn from data in Konner, Melvin, and 5. Soyd Eaton 2010 “Paleclithic nwt

years later,” Nurrition b Clinfeal Praciicn 25 (51594~ 002.

on bwenty-five
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Although these are not like vitamins in that they are not considered “essential” to
life, more atiention is being paid to them as important modulators of physiological
function. They are common in most hunter-gatherer diets, but with plant domesti-
cation these often-bitter substances are frequently bred out in favor of more palat-
able plant strains. Phytochemicals are often missing in contemporary diets
dominated by refined carbolydrates, saturated fats, and animal protein. Iimportant
classes of these include atkatoids, saponins, cardiac and cyanogenic glycasides, ter-
penoids, nonprotein amine acids, and proteinaceous phytohemagglutining and
proteinase inhibitars (Johns 2007). Although some of these are potentially voxic
{and are produced by plants as defenses against being eaten or parasitized), their
chemical properties may render them beneficial to health in both specific and gen-
eralized ways (Frison et al. 2006; Traka and Mithen 2011}, For example, many
plants contain antibiotics that ward off bacteria, helminths, or other disease-causing
wicroorganisms. Fava beans, which are widely consumed in the Mediterranean
region, contain a substance called vicine, which inhibits malaria infection.

Aside from thesc antimicrobial properties, many other phytochemicals have
more general effects that are important in chronic disease {Howes and Sinumonds
2014; Traka and Mithen 2011}, These are most broadly distributed in fraits and veg-
etables, and most dietary recommendations for aveiding chronic disease such as
C¥D and cancer include consumption of more and different kinds of fruits and veg-
etables. Many such phytochemticals have benefits via their actions as anlioxidants,
which reduce cell damage from oxygen-free radicals. Others have anti-inflammatory
properiies, important for cardiovascular health and potentially of significance in
hampering tumor growth. Isoflavones, common in soy products, act as weak estro-
genic compounds and appear to influence endogenous sex hormone activity, cell
pinliferation, and differentiation. Many spices used in traditional cuisines such as
turmeric or cumin also have neuroprotective, antioxidant, anti-inflammatory, and
potentially anticancer properties, among others (Perrone ot al. 2015; Opara and
Chohan 2014). Although any given phytochemical may not be especially important
when it comes to chronic disease, diets containing an abundance and diversity of
plant foods have a2 mix of phytochemicals that act synergistically in the reduction of
chronic disease risk. Most hunter-gatherer diets fali into this category.

Because Floso sapiens evolved primarily under hunter-gatherer conditions, a

‘diet characterized by a great diversity of wild plant and animal foods and limited

in sugars, fats, and salt is likely to be the one to which our bodies are well adapted.
Given that the latier nutrients are mportant to physiclogical function and energy
storage and yet they are rare in nature, it is not surprising that consumption of

" foads with these nutrients is experienced as pleasurable and that many mammals

perceive these as “tasty” and seek them out preferentially (Bachmanov et al. 2011}
However, in an environment characterized by cheap and widely available foods
high in these nutrients, they are more likely to be consumed in large quantities. The
dietary and physical activity patterns comumon in many countries (and the wealth

onwhich it is predicated) thus represent an evelutionarily novel set of environmen-

tal conditions, and they contribute to an increased risk of chronic diseases.
Importantly, because these diseases generally cause morbidity and mortality
relatively late in life, individuals suffering from them are not being “selected
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against.” That is, whatever genes contribute to chronic disease vulnerability will
1ot be removed from the gene pool, because these discases mest commenly occur
after an individual has reproduced (i.e., their fitness is estabiished). One often-cited
explanation for this is that life expectancy in wealthy societies is so much longer
than that of hunter-gatherers, on the order of some 35 years, that only now do
humans have the opportunity to suffer from these chronic diseases. The conclusion
is that if hunter-gatherers had onfy lived that Jong, they too would experience these
diseases, or, we live so long now that these are “inevitable” consequences of the
extension of the lifespan. This is incorrect. The major factor that influences life
expectancy is infant and child mortality. If large numbers of very young individu-
als die, the average life span will appear to be quite short. If deaths of the very
young are exempted, life expectancies are less dramatically different across popula-
Lions (Blurton Jones, Hawkes, and O'Connell 2002). In contrast, as mortality risk
goes up with increasing age independent of chronic disease, reducing death fram
chronic disease is likely to have only a modest effect on life expectancy, with some
estimates of four to five years if all of the major known risk factors for the leading
chronic diseases were eliminated {Danaei et al. 2010).

The take-home message from the evolutionary approach to nutrition and
chronic disease is that eating more like our hunter-gatherer ancestors and engaging
in a high level of physical activity on an ongoing basis should result in a reduced
risk of diseases such as CVD, diabetes, and stroke, and there is some evidence that
individuals on a Paleolithic diet have better outcomes {in terms of chronic disease
risk factors) than those on diets based on traditional dietary guidance (Manheimer

et al. 2015). However, given that most contemporary humans cannot return to a
hunter-gatherer lifestyle and that most humans live in agricultural or industrial
societies, how is this supposed to occur? Most contemporary diefary guidelines,
including the official DGAs from 2015, include recommendations that, in general
terms, provide a template, although with marked differences from a Paleolithic diet
(see Table 4.3). The DG As advocate eating a variety of plant-based foods, including
fruits, vegetables, and whole grains (which were not a large part of hunter-gatherer
diets) and limiting fatty meats, foods with added sugars or those that are highly
processed, and alcohol. The DGAs also recommend increased consumption of
low-fat dairy products, which would not have been part of the ancestral diet {al-
though hunter-gatherers appear to get more than sufficient calcium from their diet;
Eaton, Eaton, and Konner 1999), Both recommend a physically active lifestyle and
a balance between caloric intake and physical activity such that body weight does
not increase. These are all reasonable goals, but they are more easily recomnmended
than enacted within the social and economic contexts of contemporary societies
and our biclogy.

It is worth noting the proliferation of evolution-based diet books that advocate
a hurter-gatherer-type diet, such as The Paleolithic Prescription, The Palea Diet, the
New Evolution Dict, and The Primal Blueprint. All of these are predicated on cer-
tain assumptions about human ancestral diets, often that they were rich in meat
and light in seeds/grains or legumes. There are even groups of people who attempt

1o recreate this lifeway by eating large quantities of meat, fruits, and vegetables, but.

no bread or dairy products, fasting for lengthy periods, and engaging in physical
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activities such as sprinting and jumping, and some eschew foods native Lo the New
World or donate blood regalarly to simulate blood loss from accidents (Goldstein
2010). Whether these types of diets actually benefit long-term health or lengthen
life remains to be seen; suffice it to say that there probably is some benefit to con-

suming a diet more similar to that of our ancestors, but it is wise to keep in mind
that we have no firm evidence for exactly what that diet entailed in its entirety.

Obesity

As of 2014, the World Health Organization (WHO) estimates that 13 percent of the
adult population of the world is obese, although this percentage ranges from 5 per-
cent in Southeast Asia to 27 percent in the Americas. The obesity epidemic is an
issue of global proportions, as Figure 4.3 iHustrates {see also Brewis 2011). Obesity
prevalence is rising in many developing countries, where it often coexists with un-
dernutrition, the so-called “double burden™ of malnutrition (Abdullah 2015). Obe-
sily has been defined in diffexent ways over the years, and currently the most
common measure nsed is the body ntass index {BMI). BMI is calculated as weight
{kgl/height (m)* or, to calculate it in pounds, weight (Ibs)/height {in)* x 703. Cur-
rently a BMI between 18.5 and 24.9 is considered healthy; 25 to 29.9 is considered
overweight; and 30 or greater is defined as abese. A BMI less than 18,5 is consid-
ered underweight. Because of their different body proportions, BMls are inter-
preted somewhat differently for children. BMIs are supposed to be used as a
screening taol to identify possible health problems, but a high or low BMI is not, in
and of itsell, a diagnosis of ill health.

Mammals store excess energy as fat and appear to have virtually unlimited
ability to do so. The function of this storage mechanism is to have a source of energy
available for times when food is rare or difficult to find or when an animal hiber-
nates, However, most likely for the first time in evolutionary history, a large number
of humans are able to store a large quantity of fat that becomes a more or less per-
manent part of their anatomy. A question is whether obesity is a problem in and of
itself or whether jts health significance is via increased risk for impatrments in phys-

-~ Iolagical function or individuals’ ability to carry out daily activities, or whether its
. social valuation (e.g., stigma) contributes to its associated health outcomes (Brewis

etal 2011; Sagury 2012} It used to be thought that fat was metabolically inert, but

‘tecent research indicates that fat, especially that stored in the abdomen, is metaboli-

cally active and has the potential to influence the amount of fat in circulation or
inflammation, both risk factors for metabolic and cardiovascular disease (P, Patel
and Abate 2013). Thus, fat patterning is emerging as a more important risk factor for
metabolic disease, but overall, having more fat tends to correlate with a greater risk
of metabolic, cardiovascular, and cancer morbidity, even with a BMI in ﬂ:m normal
range (Romero-Corral et al. 2010). Some obese individuals are metabolically
healthy, but may nonetheless have some subclinical health risk factors (Roberson
etal. 2014), and there is a growing “fat acceptance” movement (Saguy 2012).

. Rescarchers are not unly concerned with obesity and its health effects among
adalts, but also have become increasingly worried about its rising prevalence
among children, In the United States, about 17 percent of all children and
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adolescents are considered overwelght or obese, almost three times higher than the

e of Overweight and Obese Individuals
Percentag v prevalence of obesity in 1980 (https://www.cde.goviobesity/data/childhood humli).

Cook Istands Obesity in childhood appears {o be difficult to reverse and is associated with a large
¥ PP &
Qatar increase in the risk of diabetes and markers for CVD at an earlier age. Indeed, be-
Marshall Istands cause of the “obesity epidemic,” epidemiologists worry that the next generation of
8 M__c_m people in wealtthy countries may have a lower life expectancy than their parents,
Saudi H WMM which would be a striking reversal of the increases in life expectancy that have been
Urited St ﬁmmmo:“ wawﬂo,m sustained over the twentieth century (Stewart, Catler, and Rosen 2009).
a L - N
w - At the same time, it is worth questioning some of the causes of this epidemic.
furkey 4 g

W

Cheryl Ritenbaugh has described how standards for “ideal weights” (presumably
those associated with the lowest mortality) have declined over the latter part of the
twentieth century, especially for females, as shown in Figure 4.4. This alone could
account for a sudden “rise” in rates of overweight and obesity evident in the 1970s
and 1980s. Ritenbaugh (1982} sugpested that changing ideals for weight and
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Figure 4.3 _
Current age-standardized prevalence of overweight and ohesity from selected countries acrass
the globe. . ) ) )
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overweight arc more reflective of shifting cultural ideas of the ideal body than
based on strong scientific evidence that lower weights are associated with reduced
morbidity and mortality. Starting in the 1980s, BMI replaced weight as a standard,
so it is difficult to see whether this trend has continued and is evident in current
recommendations. During the 1980s and 1990s, BMI standards for overweight
tended to hover around 27 or 28 and allowed for increases with age and differences
between rrales and fernales (males had slightly higher cutoffs for overweight). In
1997, the WHO established a standard of 25.0 for overweight for all adulls, and the
subsequent year the U.S. standard was aligned with it (Kuczmarski and Flegal
2000). This effectively redefined 35 million people previoushy considered of normal
weight as overweight!

What is the relationship between BMI and mortality risk? Studies have shown
a U-shape relationship between body weight and mortality (see Figure 4.5). That is,
both high and low BMIs are assoctated with higher mortality than BMIs tn be-
tween, The high mortality at the low end can occur because individuals who are
very thin may be those who are already sick or who substitute smoking for eating,
but thinness remains a risk for mortality even when these other factors ave con-
trolled for statistically. Furthermore, the mortality risk associated with a given
BMI changes with age; higher BMIs carly in life age 30 years) are associated with
higher mortality than they ave at age 70 years, and it differs by gender. Thus, the
message should not be that thinness is, by definition, healthier than fatness, but
rather that the behaviors that contribute to a given weight {such as cating patterns,
physical activity, or smoking) are associated with different health consequences.

Moreover, it appears that the rclationship between body size and health has
itself changed over time and that it may be variable across populations. Barry
Popkin has argued that Asians, Hispanics, and Africans experience more negative
health outcomes at lower BMIs than do whites, suggesting that there is population
variation in the meaning of BMI {Popkin 2002}, Morcovet, the association between
BMI and fatness may also differ; in India, higher levels of fatness arc seen at lower
BMls, resuliing in what bas been termed the “thin-fat” phenotype {(Yajnik 2004).
As a result, different countries and regional bodies set the cutoffs for normal, over-
weight, and obesity at different points. In Asians, for example, the cutoff for over-
weight and obesity is lower than the WHO standards (WHO Expert Consultation
2004). Max Henderson’s historical work on BMI in the United States also shows
that although BMIs have increased since the nineteenth century {and obesity rates
have increased 10-fold), the ideal range of BMI for men (in terms of lower mortal-
ity) has shifted upward, from 20-26 to 22-28. There are a variety of reasons for this,
including changing height, patterns of discase, dietary components, and infectious
disease exposure, all of which affect the height-for-weight measure {Henderson
2005). In sum, standards for body size change over time as a function of cultural
trends and scientific understandings, and the associations between a given body
size and health are neither fixed nor universal.

What else has contributed to this rise in obesity, especially in children? Gener-
ally, it is assumed that increased consumption of more energy- dense, nutrient-poor
foods with high levels of sugar and saturated fats combined with reduced physical
activity are responsible, but the evidence supporting these claims is less strong than
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Reprinted by permission from Macmiltan Publishers [1d: Peter, R. 5., 8. Mayer, H. Concin,

and G. Naged. 2015, “The effect of age on the shape of the BMl-martality relation and BMi
‘#ssociated with minimum all-cause mortality in a large Austrian cohort.” Internationsf Jourmat
of Qbesity {2015)38, 530-534; doi:10.10381tjo.2014.168,

one would think, and there are myriad other factors that may also play a role, such
15 reduced sleep duration, some infections, gut bacteria, and positive assortative
mating (Dhurandhar and Keith 2014), Increasing numbers of studies are pointing
o the influence of advertising, especiatly that of high-calorie foods marketed to
children in television programming, as one of the nonproximate causes {Powell,
ichermbeck, and Chaloupka 2013); “pouring” contracts in schools whereby soft
drink companies have been allowed to put vending machines in schools in ex-
.nrmzmm for financial support or educational materials; reduction in physical activ-
ity programs in school or safe places for children to engage in such activities outside
: ‘of school; the decline in home-prepared foods and “family dinners” concurrent
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with the spread of fast-food restaurants in which catorie-dense foods predominate
on the menu; large serving sizes of home meals and those served at restaurants; and
the disproportionate amount of space in grocery stores devoted to foods that di-
etary guidelines suggest should be consumed “sparingly” (Brownell 2004; Cheyne
etal. 2014). In other words, there are strong political, economic, and social interests
at work that conspire against a healthy diet {Brewis 2011; Brownell 2004; Critser
2003; Pollan 2006; Nestie 2013, 2015). These are especially refevant for individuals
living in working-class urban areas where caretakers work long hours and where
there is limited access to fresh foods and large grocery stores and a high density of
fast-food restaurants.

In addition, a widely cited study in the New Engla nd Journal of Medicine found
that obesity seems to “spread” through social networks (Christakis and Fowler
2007). The researchers found that if one person ina social network was obese, there
was an increased probability that others in the network would also become vhese
{while controlling for numerous other environmental factors), even if members of
the network were not geographically close. The likelihood was higher still among
close friends and siblings, especially those of the same sex. ‘The authors of the study
suggested that these trends could be a result of changing perceptions of the social
norms regarding the acceptability of obesity. They noted,

To the extent that obesity is a product of voluntary choices or behaviors, the
fact that people are embedded in social networks and are influenced by the evi-
dent appearance and behaviors of those around ther supgests that weight gain
in one person might influence weight gain in others. Having obese socizl con-
tacts might change a person’s tolerance for being obese or might influence his
or her adoption of specific behaviors (e.g., smoking, eating, and exercising}. In
addition to such social mechanisms, it is plausible that physiological imitation
might occur; areas of the brain that correspond to actions such as eating food
may be stimulated if these actions are observed in others. (Cluistakis and
Fowler 2007, 370}

Thus, obesity has social roots that pust be addressed as part of any sort of “treat-
ment” prograni.

In the past, and among contemporary hunter-gatherers or subsistence agricul-
turalists, only individuals with ample resources woutkd have been able ta achieve
overweight or obesity. In a study in Samoa, where obesity rates are very high, itwas
found that weight was positively associated with social status. Large-bodied men
were considered to look more regal and commanded more respect, and high-status
men and women could become fat because they could order others to work for them
(Brewis et al, 1998). Anthropologists have noted that as traditional societies transi-
tion to urban, industrial societies with greater exposure and access to Western
goods and ideals, perceptions of weight tend to reverse, and fatness is no longer as-
soctated with wealth or health, especially among womei, and becomes highly stig:
matized {Brewis et al. 2011; Becker 2004). It is notable that obesity in the United

States is more common amenyg groups of lower socioeconomic status and minorities -

{the two categories often go together in the United States) such as African Amevt-
cans, Native Americans, Hispanics, and Mexican Americans (Ogden et al. 2014),
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As noted earlier, access to fresh produce and grocery stores is more limited in lower-
income ateas, fast-food restaurants have a much higher density in such areas, and

" access to safe parks or sports facilities is much lower than in middle-class neighbor-
hoods (Critser 2003; Lake and Townshend 2006; Engler-Stringer et al. 2014).

"The reversal of a positive association of socioeconomic status and weight re-
veals an important evolutionary change. Flistorically and in the prehistoric peviod,
weight would have been a symbol of resource accumulation and hence wealth: it
reflects storage of energy that could be maobilized in seasons ef hunger or food scar-
city. The current negative relationship between sociceconomic status and weight in

industrialized countries is therefore an evolutionary and historical uno_sm_% It
seerns Jikely that only in the context of unprecedented food security could the lack
of fat be socially valued. This trend is spreading, however, with the global presence
of Western celebrities and cultaral values that emphasize slimness, and there is
also evidence of a glubal spread of fat stigma, especially among middle-income and
devefoping countries {Brewis et al. 2011}

Thus, the conundrun of vising rates of everweight and obesity across the globe
seems unrelenting and irreversible, and interventions of various kinds mnmE:.u@a o
promate weighl loss have been notoriously ineffective and unsustainable. As Browis
notes, “Obesity is a complex, multifaceted, deep-rooted part of the contesporary
human condition that resists simple, singular, quick, or easy fixes. Because it has

. m_ﬁmz,.,_:ma from fundamental social, economic, and ecological changes our species

. has faced over the past few decades, only sustained and fundamental examination
of those conditions is likely to do much about it (Brewis 2011, 128-129). How fat-
ness ultimately inpacts human health on a local and global scale will be a eritical
issue for the twenty-first century,

- Dhiabetes

Diabetes is a disease often found along with obesity, in which levels of sugar (glucose) in
the bload are toa high. Blood glucose levels normally range between 70and 100 milligrams
_per 100 milliliters in the fasting state. If they exceed the upper limit, glacose vcmm:m. to be
m..xa.maa in wrine, and the person feels bunger and thirst. Insudin, a hormone produced
i the pancreas, 1s released as soon as glucose enters the bloodstream after a meal, and
it stimulates the uptake of glucose by muscle, fat, and other cells and the conversion of
ghcose into glycogen (the only form in which glucose is stored) in the liver. With diabetes

blood ghucose levels ave continually high because of problems with either insulin E,cmcn.,
jon or cellular responses to insulin.

There are two mujor types of diabetes. In diabetes mellitus type 1 (also called
sulin-dependent diabetes, IDDM), the problemy derives from reduced insulin
* production and release by the pancreas. This type of diabetes typically starts during
‘.n._.&nmﬁoa and requires insulin therapy, Much more comimon is type 2 diabetes
mellitus, or non-insulin dependent diabetes mellitus (NIDDM). NIDDM results
s_._._ma the cells that are the target of insulin {such as fat or muscle cells) become re-
istant to it and more and more insulin is required to stimulate those cells to tuke
up glucose. This can happen as a consequence of repeated insulin stimulation, as in
a high-glacose diet, or as a consequence of reduced cellular need, as in a lack of
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activity. This type of diabetes is generally manageable or reversible. Reduced intake
of sugars or other foods that increase blood sugar or insulin levels, combined with
increases in physical activity, can reverse insulin resistance. Currently, more than
12 percent of the U.S. population age 20 or older has diabetes, and rates vary by
minority grouping, with non-Hispanic whites having the lowest rates (7.6 percent),
whereas 9 percent of Asian Americans, 13 percent of bath blacks and Hispanics,
and 16 percent of Native Americans have diabetes (httpy/www.cde.govidiabetes/
pubs/statsreportl4/national-diabetes-report-web.pdf).

In 1962, the geneticist James Necl proposed an evolutionary hypothesis in an
attempt to explain the relatively high frequency of diabetes (he initially did not
make a distinction between NIDDM and IDDM) in many populations. la what
became known as the “thrifty genotype” hypothesis, James Neel (1962} posited that
our hunter-gatherer ancestors would have experienced alternating periods of food
abundance and food scarcity. Those with a “"quick insulin trigger.” who quickly re-
leased a large quantity of insulin in the presence of glucose in the bloodstream,
would have had a fitness advantage. This is because they would be able to more ef-
ficiently store energy as fat by rapidly converting glucose into storable fat. During
times of relative scarcity, such individuals would have had more fat {i.e., energy
reserves) to use than those with a less-efficient energy storage mechanism, This
would have served our ancestors well. However, in the context of continual access
to abundant quantities of food, especially glucose-rich carbohydrates, this quick
trigger is now highly detrimental because individuals continually produce high
levels of insulin, leading to insulin resistance among target cells.

Subsequent to Neel’s proposal, it became evident that not everyone eating a
calorie-rich diet was equally likely to develop NIDDM. Instead, certain populations
seemed to be more susceptible than others, even when cating similar kinds of diets.
1n particular, Native North Americans have high rates of both NIDDM and obesity.
The Pima, a Native American group living in the southwestern United States {also
known as the Akimel C'odham), have been singled out as having the highest rates of
any population, with 38 percent of U.S, Pima adulis having NIDDM (Schulz et al.
2006). Among Pima lving in Mexico, however, the rate was much lower, at 7 percent,
which was not significantly different from the rate found among nearby non-Pima
Mexicans. For those 55 years of age and older, the rate for U.S. Pima is 77 percent,
compared with 9 percent among the Mexican Pima, Similarly, obesity rates were 3 to
10 times higher in the U.S. Pima group than the Mexican Pima {Schulz et al. 2006}
Much research has focused on genetic characteristics of the Pima, and Native Ameri-
cans in general, as predisposing them to higher rates of NIDDM and obesity, but it
remains an open question as to whether and, if so, why there is a genetic predisposition
among Native American groups that puts them at higher risk of NIDDM.

Variation among the Pima stems, in part, from differences in activity patterns.
The Mexican Pima have much higher activity levels because they have been able Lo
maintain their farming tradition, whereas the U.S. Pima rely on wage labor and
have become more sedentary. Their traditional farming system was undermined in
the nineteenth century by the usurping of their water supply by growth in the
Anglo population in Arizona and increased competition from mechanized farming
in the region (Smith-Morris 2006). In the wake of these trends, the Pima became
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more reliant on govarnment commodities and other processed foods, including
egrgs, bacon, potatoes, lard, cheese, beans, canned meat, dry cereals, and dried or
canned mill, along with some fruits and vegetables (Smith-Morris 2006), More re-
cently, frybread has become an important food, with religious and social signi§i-
cance; it, along with other fried or sweet foads, is central o culturally vahed forms
of generosity and hospiiadity.

Carolyn $mith-Morris, who conducted extensive ethnographic work on diabe-
tes among the Pima, argues that effective prevention and treatment of diabetes
among the Pima must incorporate political~economic, cultural, and genetic and
bivlogical factors; they must “fit” the current conditions of Pima life but also ad-
dress the structural problems that underlie these conditions and give rise lo high
tates of diabetes and its negative health consequences (Smith-Morris 2004). Al
though genetic factors muy indeed contribute to greater vulnerability to diabetes
amonyg the Pima, it must be emphasized that the major prozimate contributors to
NIDDM risk derive from their diet and activity patterns. As Schulz and colleagues
concluded,

The low prevalence of type 2 diabetes and obesity in the Pima Indians in
Mexico in & more traditional rural environment contrasts sharply with that in
the U.8. Pima population living tn a Westernized environment. The differ-
ence in diabetes prevalence in these populations is mirrored by the differ-
ences in physical activity and obesity, The findings indicate that, even in a
genetically highly susceptible population, type 2 diabetes is not inevitable and
is preventable in environments that promote low fevels of obesity and high
levels of physical activity. (Schulz et al. 2006, 1870}

In contrast, Furopeans appear to have lower rates than other popalations. john
Allen and Susan Cheer have argued that the abundance of milk in the diets of
northern Europeans made “thrifty geoes” deleterious (Allen and Cheer 1996). This
fs because milk stimualates a larger than expected rise in blood insulin levels after it
is consumned. Thus, individuals who had a thrifty genotype and who drank a lot of
milk would have been likely to develop diabetes early in life and likely suffered
higher rates of mortality at an earlier age as well. As a consequence, thrifty genes
:may have been eliminated from the population. Allen and Cheer also pointed out
that Neel’s assumption that hunter-gatherers were markedly more prone to food
scarcity than agriculturalists was difficudt to support, requiring a different explana-
tion for the evolution of thrifty genes.

More recently, a new hypothesis has been put forth to explain the high fre-
quency of diabetes among populations transitioning from more traditional diets ta
more “Western-style” diet. The Pima and other Native American groups fall into
this category, and raves of diabetes are now rising most rapidly among populations
in tramsitional economies such as India (Yajnik 2004). The “thrifty phenotype” or
“developmental origins of health and disease” hypothesis posits that exposure to
nutrfent scarcity during the fetal and infant stages of development results in a kind
of metabolic programming for thriftiness (Barker and Thornburg 2013 Yajnil
-2014; Gluckman and Hanson 2006; Benyshek 2013; see Figure 4.6). Development
-gets channeled in different directions depending on the environment in which it
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and the thrifty phenotype models make use of the same concept of mismatch or
discordance between the environment the body was “expecting” {i.e., one charac-
terized by some degree of resource scarcity) and that in which the individual jives
(Le., one of resource abundance) {Gluckman and Hanson 2008),

Althowgh there appears to be population variation in susceptibility to NIRDM
that may be genetically or developmentally based (although uo gene associated
with vulnerability 1o type 2 disbetes has been located and found to be variuble
across populations in ways that correlate with diabetes prevalence), the disease
Hsell will not manifest except in the context of exposure lo a hyperabundance of
energy-rich foods and dramatic reductions in energy expenditure, The Pima study
and the dramatic rise of diabetes in India are clear demonstrations of this. Thus,
any attempt to reduce the risk of diabetes must first concentrate on the environ-
mental conditions rhat trigger it and the obesity that is often correlated with it. This
is a difficult situation because currently a biological predisposition for sweet, fatty
foods is aligned with ubiquitous, heavily advertised, and relatively cheap sweet
fatty foods supported by political and economic interests (lobbying groups, indus-
try involvement in setting dietary guidelines, reduced federal and state funding for
educational programs that force schools into alliances with food corporations, etc.)
and the rise of a sedentary lifestyle with few safe, accessible opportunities for rou-
tine vigorous activity. These contribute to the high rates of chronic disease in gen-
eral and NIDDM in particular. These conditions are not evenly distributed across
societies, with poor and minority groups disproportionately vulaerable.

Sugar and High-Fructose Corn Syrup
in Biocultural Perspective

ugar would have beén rare in hunter-gatherer dists (see Talle 4.3} because it is
only found in high quantities in frults, grains, and tubers such as potatoes. Be-
cause of itsselative scarcity and #s importance as the primary soucce of energy for
nerve calis, humans, along with many other mammals, show a decided preferance for
sweetness. That would have served hunter-getherers well as a maotivation to seek out
swiaat-tagting, sugar-rich foods. This ancestral preference can now be satisfied easily

accurs (as a form of developmental adaptation). If the environment is characterized
by nutrient scarcity, the developing body makes a “prediction” that future condi-
tions will be similar and alters its trajectory accordingly by developing more thrifty
mechanisims for nutrient uptake, retention, and metabolism. However, if during
childhood or adulthood resources become abundant for a sustained peried of time,
those efficient metabelic adaptations serve to increase the risk of diabetes. Numer-
ous studies show that low birth weight, as a measure of poor fetal growth, is a
strong predictor of later life (including later childhood] risk of developing CVD,
obesity, and diabetes in populations where children and adults have ample access
to calories {Barker and Thornburg 2013; Yajnik 2014}, Both the thrifty genotype

&y popifations throughout the world with access to cormmercial fonds by any number of
cheap..aceessible sugar-rich foads, from sugar-laden cereafs {"kid's cereals”, cookies,
and candy to any carbohydrate-rich faod such as pasta or bread. Sidney Mintz {1985}
elegantly traced the political-gronomic histary of sugar, which became the first truly
global and commercially produced foadstuff. Sugar cane (the main source of pure sugar;
sugrosel was originatly domesticaied in the Middle East and was a rate and sxpensive
sommadity. Hewever, during the colonial periad, Eurapean powers such as the Beitishy

(continned}
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{continued) -

found that sugar was amenaile 1o large-scale pradustion on the plantations of the
tropical New World, where it could be produced cheaply by siaves ir large guantities. [t
was then shipped to Eurape, where it served as an affordable energy source jalong with
nennutritive stimulants such as coffee, tea, and tobacea) for the new urban factery
workers of the industrial revolution. Sugar became a ubiquitous pert of turopean diels,
added to tea or coffes, convarted to alcohalic beverages such as rum, added to fruit to
make preserves, and various other praparations. Sugar was among the first commedi-
tigs ta be widely advertised as a way of encauraging consumption of this previously
vave and expensive product.

Many of the foads {espscially cookies, crackers, cereals, prepared foods, soda, fruit
drinks, sports drinks, and jams, among-others} found in grocery stores today are made
ot with sugar, but with high-fructose corn syrup. This is g derivative of corn and 15 refa-
tively inexpensiva to producs, transport, and utilize in processed feods fespacialiy drinks)
compared with sugar cane. This is especiatly true i the United States, where cor is
theap and produced in vast amounts (Poflan 2008). High-fructose camn-syrup intake has
increased more than 1,000-fold since 1970 and now makes up more than 4G percent of
atided sweeteners infoods {Bray, Nielsen, and Popkin 2004). fructase does not generata
an insulin spike fike glucose does, but promotes insulin resistance and abdominat fat
deposition {Stanhopg and Havel 20089; Dornas et al, 2015}, |t also does not stimulate the
production of the hormane leptin, which, like insulin, promotes feelings of satiety {Dornas
etat, 2015). Furthermare, caloties from drinks do not promate the same feeling of satiety
as do those from solid foods (Bray, Nigtsen, and Popkin 2004}, Thare is currently vigorous
‘discussion-of the-spacific contributions of spda consumption to the obesity epidemic, &
tapic taken up by Marion Nestle in her new book Soda Pofitics [Nestle 20154, hut there is
a clear pusitive carrelation across countries between soda consumption and prevatence
of sbesity-across countries (Basu et al. 2013},

Lactose Intolerance

Another useful example that illustrates variation in historical exposure to a food is
lactose intolerance. Lactose intolerance occurs in some individuals when they
drink milk and is characterized by nausea, cramping, gas, and diarrhea. This is
most common among individuals of sub-Saharan African or Southeast and Fast
Aslan origin, Native Americans, South Pacific Tslanders, and Native Australian
populations. It is relatively rare among Europeans, some populations of Central or
South Asia, and some herding populations of sub-Saharan Africa such as the
Fulani, Hausa, Turkana, and Maasal, among others (Itan et al. 2010).

Lactose intolerance results from incomplete digestion of the milk sugar lactose,
Lactose Is a disaccharide (a double sugar) made up of glucose and galaclose. The
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boisd between these sugars must be cleaved before these simple sugars can be ab-
sorbed in the small intestine. The enzyme that does this is cailed lactase. Lactase is
produced by most juvenile mammals, and it breaks down the sugar in their food
sowrce: mother’s milk. However, baby mamuuals eventually get weaned and then
they never consume milk again. The gene that manufactures lactage is shut off, and
the actult mammal no longer produces this enzyme. The regulation of lactase activ-
ity appears to be genetic; an area of DNA just upstream from the lactase pene itgelf
appears to be the “swilch” that turns on or shuts off lactase production. Importantly,
the “shutting off” of lactase production oceurs independent of the presence of niilk
in the dier; that is, it cannot be kept on simply by coatinuing to consume milk (Sahi
1994}, In general, there tends to be u close temporal correspondence between the
decline in lactase production and age af weaning across mamimalian species.

A small number of uman populations are exceptions to the basic mammalian
pattern in that they continue to produce lactase in adulthood (i.e, they are lactase
persistent} and hence retatively few individuals in these populations suffer from
lactose intolerance when they conswme milk, Why do populations vary in this way?
One attribute of all populations with high rates of lactase persistence is a history of
keeping domestlic animals such as cows, waler buffalo, goats, or sheep for their
mitk. This would suggest that they have adapted to exploit this new dietary re-
source by keeping the lactase gene on throughout life, Individuals that could make
wse of milk without suffering ill effects would have access to a rich new source of
natrients. Thus, individuals with a mutation that kept lactase on would have had a
nutritional advantage and the mutation would have spread. However, this is not the
whole story because it appears that some populations that keep dairy animals do
ot have high frequencies of lactase persistence. It turns out that these groups tepd

“to use processed dairy products exclusively and do not consume fresh milk. Impor-

tantly, lactose is found in the highest quantities in fresh milk; the conversion of
milk into yogurt or cheese removes much if not all of the lactose, depending on the
preparation method. If only these dairy products are consumed, individuals are

- not being exposed to lactose, yet they can access the other nutrtents in milik,

According to Bill Durham {1991), there are two clusters of populations with high

-rates of Jactase persistence: those living at high jatitudes (such as northern Europe-
- ang) and those )i

ing tnarid or semiarid environments of the more tropical latiludes
where they graze (heir animals. For northern Buropeans, fresh milk may have pro-
vided an additional advantage over dairy products: The lactose in milk can substitole

~for vitamin D in its role in facilitating calcium absorption in the smal! intestine.

Recall that vitamin [) can be produced by exposure of the skin to ultraviolet light, but
this exposure is dramatically limited among high-latitude populations, where it is
also cotd (and so people cover up their skin to stay warm) and often cloudy. Drinking
fresh-milk in this conlext would have been advantageous as a way of aveiding vira-
min D deficiency and its manifestation as rickets-—weight-bearing bones that are sofl

and breakable because of the lack of caleium being deposited in them by vitamin D.
Anong other fow-latitude herding populations, fresh milk would have been useful as

asource of water in arid environments and a way to include sugar (lactose) in a diet
that is high in unimal products but low in plant foods. Thus, only in the presence of
these additional environmental conditions was factase persistence advaniageots,
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Although most humans are lactase impersistent and are at high risk oﬂ.mﬂom,.n
intolerance if they consume milk, milk is included as a component of &EE%
guidelines in countries such as the United States, those in mE‘ow,ﬁ Australia, and
New Zealand, and increasingly others throughout the world (Wikey 2016). ,F the
United States, two to three servings of milk er other dairy products are n.o:m:wm:&
necessary parts of a healthy diel. But what about the 30 E:mos. Lo 50 milkion L_.waT.
icans who are lactase impersistent? If they follow Lhese mEmn:.ng they may mzwﬁ
from lactose intolerance. This begs the question as to the rationale for including
dairy products in the dietary guidelines {Wiley 2004b, NE_S. Most _m.nn.c_wz:ﬁ ,S.r
calcium in milk is invoked as the primary reason for this, and u:ﬁw_,ﬁmmm have
been found to consuime well less than the recommended daily m:oimznm_. Given the
importance of milk production to the American mmbniwzgmmnomon? it mo:ﬁ,,_ a5
na surprise that its consumption should be o_unncwmm& HS_;_E« 20ma). voﬂ.m M.n-
searchers have gone as far as to suggest that the higher rates oM.,Ew:% n_:r;:m dis-
eases found among minority populations are attributable to their low wmﬂmm oﬁ_:::_m
intake {Jarvis and Miller 2002; Bailey et al. 2013). Their high rates of twwnﬁém
lactose intolerance contribute to low milk consumption and are _“E,z no.b,maﬁ.na an
important “barrier” to good health. Suffice it to say c:: health a:,m_um::% cannot
be explained away as a consequence of low rates of milk noH.;Eﬁﬁ:o:, _

Most important, this example Hllustrates the dangers inherent to i.mum zbout
what constitutes medical or biological “nermaley.” Until the 1960s, most _ann»__g
and American scientists assumed that lactase persistence was the norm for H. sapi-
ens and that those who developed gastrointestinal symptoms when :qﬁ.,. .“r..,m:w
mill had some sort of pathology. After all, the populations that these sclentists
came from were largely lactase persistent, and milk and a.m:.v. products were :5,-
portant parts of the diet. Although it is now widely recognized w:uﬂ‘ﬂ_mnsmm imper-
sistence is the norm among humans, it is still labeled “abnormal ?M itey 2018). For
example, the American Academy of Pediatrics uses the language Enuc,ﬁw nalal-
sorption,” but in the discussion of prevalence, it refers to lactase deficiency:

Approximately 70% of the world's pepulation has primary lactase mmmmh,m:.nﬁ
The percentage varies according to ethnicity and js velated to the use of m_,:ﬂ_.
products in the diet, resulting in genetic selection o?:&iaz&.m ...E,E mrm. abil-
ity to digest lactose. In populations with a predominance of dairy foods in .:,_m
diet, particularly northern European people, as few as 2% of :_..m popuiation
has primary lactase deficiency. In contrast, the prevalence of primary Juctase
deficiency is 50% to §0% in Hispanic people, 60% to 80% in black m.za }mrwﬁ_?
nazi Jewish people, and almost 100% in Asian and American Indian people.
(Heyman and the Commiittee on Nutrition 2006)

Likewise, Iactose intolerance is described by the American Gastroenterological As-

sociation as “a shorfage of the enzyme lactase, which js normaily ?,omﬁ,nma by E.m.
.. For mosi people, lactase deficiency is a condi- -
tion that develops naturally, over time” (American mmm:\om:g.o._omw 23&.&6;.
2013, emphasis added). Writing in the American Acadenmy of ?:ﬂ?ﬁ&.ﬁ?mz

journal, Swagerty, Walling, and Kiein state that “lactose ._z&mwha%g.x,a a :QE&
physiologic pattern” and that there is “speculation that lactase deficiency is the

cells that line the small intestine, .

(et and Nutrition in Health and Disease 117

M

‘normal’ ar

natural’ state, and the persistence of significant lactase activity into
adult life in northern European populations is an ‘abrormal’ matation” (Swagerty,
Walling, and Klein 2002, 18451848, emphasis added). Thus, although it is gener-
alty acknowledged that lactase impersistence is common, it is still seen as a medical
condition characterized by a “lack” of lactase production. The assumpiion that
European physiology is the healthy norm for the species remains widespread. This
also plays out in donations of milk to populations experiencing food scarcity. The
anthropologist Marvin Harris described his experience in Brazil in the early 19605
when the United States sent some 88 million pounds of powdered milk to Brazil as
part of a Food for Peace program. Many Brazilians complained that the milk gave
them upset stormachs and diarrhea, much to the disbelief of A merican officials, who
suggested that they must have been preparing it improperly. Within the United
States, surplus powdered milk was distributed to impoverished citizens as part of
poverty-relief programs. Native Americans and African Americans were primary
recipients, and frequent gastrointestinal complaints were noted te local clinicians
(Harris 1985),

Celiac Bisease

One fust example of human biclogical variation that is related to diet and often
manifests clinically is celiac disease (CD), also called celiac sprue, or gluten-sensitive
enteropathy. C1 is ap immunologically mediated sensitivity to gluten, a protein
found in wheat, rye, and barley. When individuals with CD consume these foods,
their immune system responds by damaging ox destroying the villl, the cells that
line the small intestine and that are responsible for the absorption of nutrients. CD
- iscopsidered an autoimmune disorder, meaning that gluten stimulates the immune
“system fo attack the body’s own cells, in this case the villi of the smail intestine, The
vesulting symptoms include those associated with matautrition, as the villi become
inefficient at absorbing nutrients, but also gastrointestinal pain and discomfort,
- dermatitis, and irritability. In addition to CD, individuals may have an allergic re-
action to gliten or other wheat proteins, and there is another category of “gluten
sensitivity” that has no clear biomarkers, but that is used when individuals suffer a
variety of syriploms that resolve when gluten or cereals containing gliten are re-
roved from the diet {Fasano et al. 2015),
_ The prevalence of CD varies among the world’s populations, with the highest prev-
alence in North Africa and nerthern Earope and an overall prevalence of 0.9 percent
Lionetti et al, 2015). In the United States, the prevalence has doabled every 15 years
Since 1974 for reasons that aze not understood (Catassi et al, 20100, Global estimates are
pot available, but CD is—not surprisingly—more commen in populations that con-
ume wheat {those in Furepe, North and South America, and the Middle East; Lionetti
etal, 2015). What is interesting to note is that CD, like lactose intolerance and milk, will
g ot manifest unless gluten is in the diet—that is, if the diet does not contain wheal, rve,
rbarley. Thus, it was unlikely to exist in populations relying on traditional staple foods
such as vice (such as in Southeast or Fast Asia) or corn {among Native North and South
merican populations). It was also unlikely to have been a problem for hunter-gatherer
H sapiens. However, in what has been dubbed the “evolutionary paradex of CD,” CD
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prevalence and the underlying genetic correlates of the disease are more CoORIMoN
among populations with longstanding histories of wheat production and consump-
tion, It is unclear why the alleles associated with CD have not been eliminated from
populations with long term usage of wheat. Furthermore, the consamption wheat
in its various preparations such as bread, pasta. and other baked goods has mcreased
markedly throughout the world, and rates of CD are escalating {Malekzadeh,
Sachdev, and Fahid All 2005).

Shirley Lindenbawum has described how wheat became an important part of the
diet in Bangladesh, where rice had traditionally been the staple food. Indeed, the
question “Have you had a meal?” translates as “Have you saten rice?” (Lindenbaum
1987). Wheat production escalated in the 19705 and as foreign countries provided
wheat as part of their foreign aid to Bangladesh. The United States in particular
became a source of wheat, which became a part of a complex “gastropolitics,” with
the United States cutting off aid during the 1974 famine until Bangladesh agreed to
stop exporting jute to Cuba. The net effect was that Bangladeshis were importing,
producing, and consuming more wheat, However, wheat grows best there in the
winter and has replaced the more proteinaceous crop of lentils, thus increasing
rates of malnutrition. It also requires more work and during the hottest months of
the year (unlike rice, which is harvested during the coaler mortihs). Wheat is work-
ing its way into the Bangladeshi diet, particularly among the urban middle classes,
who see it as a more “progressive” or “Western” foed. Although it is not clear
whether rates of CD have risen in Bangladesh as a result, lhe disease is now widely
recognized in South Asia, and in all likelihood rates will rise in populations now

including more wheat or processed foods containing gluten in their diets.

Because the symptoms of CD or gluten sensitivity are similar to those of other
gastrointestinal tract Jdisorders such as irvitable bowel syndrome or may present
with more generalized symptoms, individuals who suffer from CD may find the
path to official diagnosis long and difficult (Copelton and Vaile 2009) and the m;
ease is considered widely underdiagnosed (Lionetti et al. 2015). Thus, they often
turn to self-diagnosis by either eliminating gluten from their dicts and/jor paying
for stool testing via direct-access testing (when patients send samples for a labora-
tory to analyze, without a clinician’s orders). As Copelton and Vaile note,

its non-medical remedy, and the difficalty

Celiac's permissive symptomology,
support self-

patients experience when trying to gain a medical diagnosis,
diagnosis. Self-diagnosed celincs adopt their own subjective diagnostic stasni-
dard in place of the biopsy, the objective medical pold standard. . .. Given the
ubiquity of gluten in the average American dict, the social nature of meals,
and the close scrutiny of ingredients and preparation techniques necessary to
maintain a gluten-free diet, some self-diagnosed persons continue (o seek
medical legitimation for their diagnosis to garner social support from friends,
family, and coworkers. {Copelton and Valle 2009, 629}

The difficulty of adhering to a gluten-free diet in the United States or Europe
should not be underestimated given how widespread wheat is in typical foods and
the high cost of gluten-free products, and individuals following a ghiten-free diet
are often met with skepticism that such extreme measures are NEcessary. A sintilar
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situation exists for food allergies, which also appear to be on the rise. A global
sarvey of food allergies found rates varying from 1 to 2 percertt in Thailand to
10 percent in Anstralia (Ashley et al. 2015). In 2007 a national survey indicated that
abuout 4 percent of all U.S. children under the age of 18 reported tuod allergics, an
18 percent increase from 10 years prior (Branum and Lukacs 2009}, although a more
recent survey of about 40,000 children found a rate of 8 percent {Gupta et al. 201L1).
An upward trend has been found in other industrialized countries. Most commaon
were peanut, milk, and shellfish allergies, many of which were described as severe.
Rates are higher among young children, who often outgrow allergies as they age.
Children born in the winter in northern U.S. cities have higher allergy rates than
those born in the summer, and it has been suggested that vitamin D (recal! that vi-
tamin D is synthesized in the presence of ultraviolet light, which s Insufficient
~during winter months in such areas} may play a role in this finding (Vassallo and
- Camargo 2010). Food allergies act through a different immunological mechanism
. than autoimmune disorders like CD, and symptoms range from mild tingling of the
‘mouth and tongue or hives (rash) to anaphylaxis, which can be fatal
In a systematic review of the lteratuve, Chafen and colleagues (2010) found
that there was no uniform definition, diagnostic standard, therapeutic course, or
. stiategy for prevention of food allergies. They argued that food alergies are likely
“overreported and individuals unnecessarily restrict their diets as a reswlt, while at
the same time, the ambiguity surrounding their diagnosis “obscures the substan-
tial morbidity caused in patients truly affected by immune-mediaied food atlergy
and serves to perpetuate some public misperceptions that food allergy is a trivial
© medical condition” (Chafen et al. 2010, 1854). Individuals with M.:Q.m‘mmm or their
caretakers suffer from a variety of psychosocial stresses that negatively impact their
“ quality of life, especially when the condition is trivialized or challenged by peers
{Commings et al. 2010). )
A& common theme emerges in the discussion of food intolerances, allergies, or
astoimmine disorders such as CD: clinicians—and often peers—are skeptical of in-
dividuals' needs for dietary restriction. Why should this group of syndromes be sin-
gled out? In some ways they are not—other illnesses such as chronic fatigue syndrome,
frritable bowel syndrome, or fibromyalgia are often treated with similar disdain, and
individuals’ suttering is not legitimated (that js, they are not allowed to take on the
sick role). All have diverse symptoms including chronic malaise that overlap with
nultiple ather disease states. There is a lack of clear diagnostic procedures and/or
eatments, and these syndromes are often attributed to psychological stress by clini-
tians (Nelson and Ogden 2008). What males food-related syndromes cven more
nplicated is the social nature of eating. To reject food is to reject conviviality and
ngagement with others in routine social activity, and ostracism or outright chal-
énges with the contested fouds can result {Lieberman et al. 2010).
- But food-related disorders also offer an option not available to those suffering
from other kinds of diseases: the ability to self-treat by modifying one’s own diet.
ch “treatinent” does not require medical authorization. That said, to be eligible
.m.mﬁm_.:.mmnm. special government-funded meal plans, or exerpttons from work, a
medical diagnosis is usually required, and general practitioners iind themselves
having to negotiate their skepticism with patients’ perceptions of food intolerance.
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As Mia Nelson and Jane Ogden report from their interviews with general practitio-
ners, the negotiation and arrival at common ground did not involve the GPs’ ac-
ceplance of the whole of the patients’ belief systems or of food intolerance itself,
but rather acceptance of the reality of the patients’ distress and desire for relief,
and acceptance that food intolerance is an uncertain diagnosis rather that an il-
legitimate one. This “accepting approach” was reported as being reinforced by the
GPs impression that, for whatever reason—placebo effect, secondary gain or
direct biophysical mechanism—many patients felt better for acting on Lheir belief
in food intolerance and for excluding foods from their diet, (Nelson and Ogden
2008, 1044)

Conclusion

This chapter has focused on basic nutritiona) requirements, as well as the links
between nutrition and health. It has also cutlined the ways in which there exists
population variation in the risk of these diseases and how an evolutionary perspec-
tive can inform the understanding of why these differences occur. Although a wide
range of diets can be used to meet our nutritional needs, some are clearly healthier
than others. An abundance of calories combined with reduced activity are evolu-
tionarily anomalous, but with increasing globalization of Western diets, occupa-
tions, and lifestyles, this package is becoming more common. Along with it comes
a rise in chronic disease, especially CVD, stroke, and diabetes. It is notable that
CVD and stroke are now the most common causes of death in the world, account-
ing for more than 25 percent of all deaths. Diabetes 15 now the seventh most
common cause of death, although it also contributes lo CVD deaths (http:/fwww
who.int/mediacentre/factsheets/fs3t0/en/). All of these diseases have increased as
a percentage of alf deaths since 2000.

It is also important to recognize that the health consequences of a particular
diet occur over the long term; especially when considering chronic disease, it is the
camulative effects of years of consumption and activity patterns, in combination
with genetic inheritance and the conditions in utero, that altimately tmpact disease
risk. Because chronic diseases do not emerge overnight, the links to diet are neces-
sarily indirect and complicated by numerous other factors, Making healthy
“choices” about what to eat is not simple. Qur evolved biology, with its preference
for energy- and salt-rich foods, in combination with a dietary environment charac-
terized by the ubiquitous presence and inexpensiveness of these foods in supermar-
kets, restaurants, and government surplus commodity programs, along with
advertisements on television among royriad other places, makes it virtually impos-
sible to do so. Tt is this dietary environment that has “gone global” and the negative
health consequences of it have also achieved a global distribution. Whether this
ultimately reverses a recent history of increases in life expectancy remains to be
seen, but it is also the case that these chronic diseases are on the rise in the same
places where undernutrition and infectious disease are also still common. The
latter two conditions are particularly potent sources of child ill health and poor
growth, which will be considered in greater detail in the next chapter. .
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Study Questions

1. Why do we say that there is a mismatch between our bodies and cur contamaprary enviran-
mes, at least in ferms of dist and nutrition?

2. What are the basic macronwtricnt and misrenutrient requirements of the human diet?

3. How toes the huiman digestive system reflec: the fact that humans are omnivorous?

4. Ingeneral terms, how do the diets of agriculturalists differ from those of huntes-gatherers?

5. What are some of the prablems assaciated with the assessment of the nutritionat kealth of
past populations hased on Boarchazalagical data?

B. Why do people fiving on huntergatherer-type diots have less risk of developing chronic dis-
aase than those who hiave a more “madem” digt?

1. What are phytochemicals and how might they be impartant in the refationship between diet
ang fealth?

8. é:ﬂ are seme of the underfying biacultural causes of the worldwide “shesity epidemic™ In
what ways does the epidemic vary among the world's populations? How does obestty affect
mortality?

4. ,.__q__é.ma the two primary types of diabetes? What arg some of the hypotheses affered m
explain the poputation distribution of MIDOR?

10. E:E is lactase persistence? How does the biocuftural distribution of factase persistence
inform biamedical conceptions of bislogical normalcy?

11. Why are food intolerances often greeted with skepticism? What factors might ba rgsponsi-
bia for these? ,

Critical Thinking Questions

R o__u_;.,w_,%_‘ & cheeseburger and its component parts, Evaluate them in  Siocuitural and evolle
tianary context regarding their real and potential impact on hurnan heafth and disease.

e _.E_ studies indicate that ohesity is a pubjic health problem that wi Lonly incresse in severity
i the coming decades. What should we, as a society, do about this? Do you agree that il
really is a problem that must be fixed?

. 3. What are the most important facters in vour own food choices? Do yau feal that you could

maks heafthier foad choices? Dogs the bioguliuraf perspective Itelp you understand the food
thaices you make?
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