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Wheat Belly—An Analysis of Selected Statements and Basic Theses from the Book
Julie Jones St. Catherine University, St. Paul, MN, U.S.A.
The essence of the Wheat Belly book is captured by the au-
Davis’ Point – Elimination of wheat from the diet is the “holy thor’s statement in the introduction, “I’d like to make the case
grail” of weight loss. In his patient population, he recounts numer- that foods made with wheat make you fat.... I’d go as far as say-
ous occurrences of rapid, effortless weight loss of 10, 20, or even 50 ing that overly enthusiastic wheat consumption is the main cause
or more pounds simply by elimination of wheat from the diet. He of the obesity and diabetes crisis in the United States.” In this
attributes the success of low-carbohydrate diets to the elimination review of the popular press book Wheat Belly by William Davis,
of wheat. a variety of the positions discussed in the book will be analyzed
Analysis – Rapid weight loss often occurs with adherence to using scientific literature by first stating Davis’ point and then
any weight loss diet in the short run. Studies and testimonials providing an analysis of the point. The statements can be divided
documenting dramatic weight loss abound, especially when the into four categories: 1) those which are based on good, sound
diets are low in carbohydrates (3–7). Recommendations to nutrition science; 2) those that are controversial, i.e., there are
eliminate wheat in conjunction with the other advice in this studies supporting both sides of the issue; 3) those that are theo-
book reveal the Wheat Belly diet to be a low-carbohydrate diet. ry, i.e., they have no data to support or refute them; and 4) those
While it is true that such diets have been shown to cause more that run counter to widely supported data reported in the scien-
rapid weight loss than other diets in the initial 6 months follow- tific and medical literature.
ing such a regimen, they do not result in greater weight loss over time and result in more dropouts than other diet types that Obesity and Weight Loss
are more balanced and do not eliminate entire food groups. Davis’ Point – The book opens with a number of observations about obesity now and in the past, noting that obesity was a rare thing in the 1950s. Further, Davis notes that in the 1950s it was not the custom for women to engage in jogging or other regular exercise programs.
Analysis – One has only to flash through the Centers for Dis- ease Control and Prevention “blue maps” (1), which date back to the 1970s, to observe the change in colors over time and to verify that obesity was rarer in the 1970s, to say nothing of obe- sity in the 1950s. In 1950 one-third of the population was over- weight (body mass index [BMI] > 25) and less than 10% of the population was obese (BMI > 30). The obesity rate has increased 214% since 1950 (2).
It is also true that women were rarely seen jogging or enrolled in organized exercise programs in the 1950s. However, the im- plication that women did not exercise is not fully accurate, in that Davis does not mention that lifestyles in general were much more active in the 1950s. Much greater energy expenditure oc- curred in the 1950s because women walked more and engaged in numerous physical tasks associated with maintaining a house. Fewer labor-saving devices meant more energy was ex- pended in processes inside and outside the home. Labor was expended lifting garage doors, opening cans, hanging and wring- ing clothes, ironing, shoveling snow, cooking, and doing dishes. There were few escalators and a limited number of automatic dishwashers, washing machines, and spin dryers. Few people sat in front of televisions for long hours, and no one had personal computers. The other significant differences are too numerous to list. So while the statement is true that women in the 1950s were not engaged in formal exercise programs or regularly jog- ging at the park, they generally were expending much more en- ergy than the women of today who often have more sedentary lifestyles.
Davis’ Point – Elimination of wheat from the diet is associated with disease cure and mitigation. A few of the cited examples that have occurred with elimination of wheat from the diet include the following: 1) numerous patients with abnormal glucose tolerance and type 2 diabetes mellitus were cured; 2) asthma sufferers either eliminated their inhalers or were cured; 3) acid reflux, irritable bowel syndrome, and rash sufferers reported fewer or no symp- toms; 3) a 38 year old woman with ulcerative colitis had “a com- plete turnaround” and no longer required surgery; 4) a 26 year old man unable to walk because of joint pain now walks easily; 5) a number of patients reported increased energy; 6) athletes reported more consistent performance; and 7) those with disturbed sleep improved. Davis points out that wheat is so noxious that “just one pretzel” will cause the return of symptoms.
Analysis – The reductions in type 2 diabetes mellitus and metabolic syndrome cited fit with weight loss (5), while Davis’ attribution that disease mitigation was due to wheat removal is not supported. Reduction in calories and loss of weight by any method is the number one recommendation of diabetes associa- tions around the world (8,9).
Other claims that the elimination of wheat from the diet re- duced disease are interesting, but in the end are simply testimo- nials. Many of the medical conditions purported to vanish with the elimination of wheat can be seen to vanish with weight loss achieved by any method. Excess weight is well documented as a factor in some rashes, sleep apnea, acid reflux, and asthma com- plications (10–13). Studies show the impact of these conditions can be lessened or eliminated by weight loss. Most dieters report having increased energy, and this can easily be ascribed to weight loss as well. As to some of the other claims, wheat or glu- ten sensitivity is related to about 5% of irritable bowel syndrome cases and the rash caused by dermatitis herpetiformis (14,15). In terms of improvement in physical performance, there are only
http://dx.doi.org/10.1094/CFW-57-4-0177
testimonials and popular press books such as the recent book
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authored by tennis player Pierre Dukan (16).
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Davis’ Point – Wheat consumption leads to central obesity. Cen- tral obesity stresses the heart, raises blood lipids, distorts insulin response, causes abnormal metabolic signals that affect every or- gan in the body, including the elevation of estrogen (which results in what he terms “men’s breasts”), and leads to inflammation.
Analysis – Central obesity in the nutritional and medical lit- erature is termed visceral adipose tissue (VAT). The facts Davis presents about central obesity are true and warrant concern. What is not true is that wheat causes this condition and that elimination of wheat will cure this condition. It is well docu- mented that no one food or food group is responsible for VAT. Too many calories of any kind and too little exercise will result in VAT. Recent data from the Framingham Heart Study cohort re- fute claims that wheat increases VAT. In fact, those who most closely adhered to dietary guidelines had the lowest VAT (17). Specifically, those who had the least visceral fat accumulation ate two servings per day of refined grains and three servings per day of whole grains (18).
Davis’ Point – The proliferation of wheat products parallels the increase in waist size.
Analysis – Although the association may be true, this is an example of the misuse of correlations to imply causation. First, the precise meaning of “proliferation of wheat products” is un- clear. In many cases, less bread is eaten than was eaten in farm homes between 1900 and 1950. However, more recent statistics from the U.S. Department of Agriculture Economic Research Service (USDA-ERS) show a 32% increase in wheat products since 1970 (19). Davis does not report the more important infor- mation from the USDA-ERS paper (19), however, which notes “A big jump in average calorie intake between 1985 and 2000 without a corresponding increase in the level of physical activity (calorie expenditure) is the prime factor behind America’s soar- ing rates of obesity and Type 2 diabetes.... Consumption in 2000 was 12 percent, or roughly 300 calories, above the 1985 level.” Furthermore, many correlations can be made. Increasing waist size is associated with increased use of chewing gum, increased sales of running shoes, and the proliferation of high-fat ice creams, as well as any number of other products. Such associa- tions are simply associations and do not prove causality.
Glycemic Index and Starches
Davis’ Point – Whole-wheat bread has a glycemic index (GI) of 72, which is higher than table sugar (GI = 59).
Analysis – Whole-wheat bread does have a GI higher than table sugar. GI is a measure that compares the blood glucose re- sponse elicited by 50 g of available carbohydrate from a food to the blood glucose response elicited by 50 g of glucose. The GI of table sugar (sucrose) is directly related to its composition, which is half high-GI glucose and half low-GI fructose. Thus, the mix- ture of these two sugars results in a moderate GI, one that is low- er than whole-wheat bread.
One aspect of GI that is frequently misunderstood is that the measure is often used to compare very different amounts of food. Fifty grams of sucrose or glucose (approximately 3 table- spoons) would yield fifty grams of available carbohydrate. Fifty grams of available carbohydrate from whole-wheat bread is much more than fifty grams of bread since bread is not all carbo- hydrate, and all the carbohydrate is not available. Thus, it would take 144 g of whole-wheat bread (5.1 slices at 28 g per slice) or 111 g of white bread (3.9 slices) to yield 50 g of available carbo- hydrate.
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Davis’ Point – The starch in wheat is different from that found in other carbohydrate-rich foods because its amylopectin structure allows it to be very efficiently converted to blood sugar. Davis states that while wheat has an A structure, bananas and potatoes have a B structure, and legumes have a C structure.
Analysis – Most common food starches are a mix of two starch moieties: three-fourths amylose and one-fourth amylo- pectin. The amount of amylopectin in wheat starch is similar to other grain starches and many other starch sources, even some from nongrain sources. In contrast to Davis’ implication, wheat is not more readily converted to glucose than other commonly ingested foods, including those from other grains. Root starches such as cooked potato and taro are also readily converted to blood glucose. Furthermore, some cereals bred to have higher amounts of amylose, such as high-amylose wheat or maize, are digested slowly (20) and may actually not be digested at all, be- coming resistant starch instead.
A number of factors determine the rate of delivery of glucose to the bloodstream, including the amylose and amylopectin ratio, degree of branching of the amylopectin, amount of starch gelatinized, chain lengths of the amylose and amylopectin branches, and structure of the starch granule, to name but a few. These are dependent on the particular plant and variety and the starch body in the plant.
The starch digestibility of different plant species is also de- pendent on the structure of the starch granule and its regions of semicrystallinity (21). Starch chemists describe the crystalline patterns of starches as having A, B, and C structures (22). Amy- lopectin’s double-helical chains can either form the more open, hydrated type B hexagonal crystallites or the denser type A crystallites with staggered monoclinic packing. The actual structure depends on the plant source of the granules. Type A starches are not unique to wheat, as Davis implies, but are found in most cereals and have branch chain lengths of ≈23–29 glu- cose units. In this starch configuration, the starch chains are located on the outside of the molecule, making them readily accessible to attack by amylases. Easy access by the enzyme means the starch will rapidly release glucose into the blood- stream.
Type B starches have slightly longer branch chain lengths of ≈30–44 glucose units and may be located inside a complex mol- ecule, making them more inaccessible to amylases. These type B starches are found in unripe bananas and raw potato starch. These are interesting facts, but they may have little impact on human nutrition because we eat very little raw starch from most plants, including unripe bananas and raw potatoes. Davis is cor- rect in noting that legume starch has a type C structure, which is a combination of types A and B and is the slowest to break down.
Davis’ Point – The relationships between blood glucose, insulin response, and GI, as described by Davis, include the following:
1) Whole-wheat bread consumption results in the same blood
glucose response as white bread consumption: “Eating 2 slices of whole wheat bread increases blood sugar more than a can- dy bar.” 2) Pasta has a lower GI because of the compression of the wheat
flour, but it does raise blood sugar at 4–6 hr. 3) A three-egg omelet causes no rise in blood sugar and no in-
crease in insulin. 4) Whole-wheat bread consumption results in higher blood sug-
ar levels than kidney beans or potato chips.
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Analysis – Davis’ statements regarding the relationships be- tween blood glucose, insulin response, and GI are inaccurate and misleading.
1) Whole-wheat bread consumption does produce the same glucose response as white bread consumption. This state- ment by Davis is accurate; however, most users of the GI and glycemic load (GL) are unaware that the amount of bread is different. It takes more whole-wheat bread than white bread to obtain the same glucose response. Although it is also correct that whole-wheat breads have a higher GI than a candy bar such as a Mars or Snickers bar, as previ- ously mentioned the GI compares 50 g of available carbo- hydrate, which is about 4 slices of whole-wheat bread and about 2.5 oz of Mars bar, so the volume of food is different. In addition, there are several factors involved in available carbohydrate levels, including the fat content of the food, which impedes amylase activity; other components such as nuts, a naturally low-GI food; and the rich phenolics and antioxidants in the chocolate, which lower the GI of the candy bar. In short, because the calories and nutrients de- livered by the two products are so vastly different, it is not possible to make a direct comparison that is meaningful. It should also be pointed out that not all whole-wheat breads yield higher GIs; for example, some sourdough whole- wheat breads (23) have a GI < 56, which is the value quoted for a Mars bar. 2) Pasta does have a lower GI than bread because the dense structure of the pasta impedes amylases from readily ac- cessing the carbohydrate and, therefore, does not increase blood sugar rapidly (24). Davis implies there is a problem because the pasta delivers glucose over a longer period of time. However, slow, steady delivery of glucose into the bloodstream is considered advantageous because it avoids large swings in blood sugar. Further, there is a ready supply of glucose for the brain and for use by cells throughout the body. 3) To state that an omelet causes no rise in blood sugar reveals
a misunderstanding of the relationship between foods and their effects on blood sugar. Although it is true that foods that do not contain carbohydrate do not raise blood glu- cose to a significant degree, the ingestion of protein can impact blood glucose by causing insulin release and through its digestion produce amino acids that are gluco- genic. Further, stating that an omelet does not raise insulin is incorrect. All food proteins stimulate insulin release (25), although not all stimulate its release to the same degree. Foods such as milk, which has a very low GI, have a great capacity to stimulate insulin release through the release of incretin hormones and the presence of insulinotropic ami- no acids. 4) Whole-wheat bread does yield higher blood sugar than
kidney beans or potato chips for several reasons. First, beans are a great source of dietary fiber, some of it soluble, which lowers blood glucose response. Second, the carbohy- drate in beans is less available. Potato chips have a lower glycemic response than whole-wheat bread because they contain more than 35% fat, and fat impedes amylases. Fur- ther, starch in potato chips has been cooked and cooled, causing the starch molecule in the food to crystallize and produce a lower glycemic response.
Addiction and Mental Function
Davis’ Point – Wheat is the “world’s most destructive dietary ingredient,” because during its digestion it breaks down into pep- tides that act as exorphins (exogenous opioids). Further, he states that wheat is unique in this regard. He claims that these exorphins interact with opioid receptors, modulating food absorption and stimulating appetite. He claims that wheat, like other addictive substances, causes withdrawal symptoms when it is removed from the diet.
Analysis – Studies conducted by the National Institutes of Health (NIH) show that pepsin hydrolysis of wheat proteins can produce peptides that interact with opioid receptors (26). How- ever, the same NIH study that verifies Davis’ claim about the production of such peptides from the breakdown of wheat also shows that other food proteins also produce peptides with the capacity to interact with opioid receptors (27). In other words, the claim that wheat is unique in this regard is incorrect. Hydro- lysates of milk proteins, e.g., alpha-, beta-, or kappa-casein, al- pha-lactalbumin, beta-lactoglobulin, and lactotransferrin, show the highest opioid activity. In addition to milk proteins and wheat gluten, rice albumin, bovine serum albumin or hemoglo- bin, and even a protein from spinach all produce peptide frag- ments capable of interacting with opioid receptor ligands (28).
Further, the studies indicating wheat’s possible opioid poten- tial were conducted either in vitro or by feeding the preformed peptides (29), not the wheat itself. The authors of the 1979 NIH in vitro study conclude by stating that peptides derived from some food proteins may be of physiological importance, but that further studies must show that these peptides are absorbed and delivered intact to the various opioid receptors at dose levels that can have an impact (30). Experiments feeding wheat foods, not hydrolysates, must be conducted to determine the actual effects of peptides from gluten breakdown.
Some studies have also shown beneficial effects of these pep- tides. If available to the body, they have the potential to improve learning performance and to help control blood pressure (31– 33).
Davis’ Point – Wheat opioids are so addictive they cause people to be unable to control their eating, and removal of wheat from the diet causes withdrawal.
Analysis – The control of eating and the onset of satiety are affected by many mechanisms, from physical feelings of fullness (distention) to neuroendocrine, psycho/emotional, social, and sensory factors. While some suggest certain foods, such as sugars and fats, are addictive, the subject is very controversial. Support- ing evidence is weak and scarce, with no data on humans (30,34). Human data on withdrawal effects from foods or their components, except for caffeine, are nonexistent. There is no evidence to substantiate Davis’ claims about withdrawal symp- toms resulting from removal of wheat from the diet.
In addition, Davis’ claims that wheat causes uncontrollable overeating conflict with existing data, which show release of sati- ety hormones resulting from the ingestion of wheat. Proteins stimulate cholecystokinin and glucagon-like peptide 1 release, and wheat and pea proteins show a stronger ability than other sources to stimulate the release of both hormones (35). The abil- ity of gluten to stimulate two satiety hormones calls into ques- tion Davis’ claim that it spurs eating. In fact, some data suggest that consumption of proteins such as those in gluten may be a good dietary strategy for weight management (39).
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Davis’ Point – Wheat ingestion alters mood and causes mental “fogginess.”
Analysis – There is little data showing that wheat consump- tion alters mood or mental acuity. In a study with a small num- ber of patients with celiac disease, gluten restriction failed to improve the neurological disability (36). In contrast, increased serotonin is associated with a sense of well-being and elevates mood. Wheat biscuits added to the diets of malnourished Indian primary school-aged children actually improved cognitive ability (37).
There is data suggesting that adding lysine to grain-based diets may reduce measures of anxiety. For example, in a study of Syr- ians with very limited diets based predominantly on wheat the addition of lysine as the limiting amino in wheat reduced mea- sures of anxiety (38). While this could be used to suggest wheat causes problems with cognition and mood, it in fact indicts any diet that is low in lysine. Good nutrition has always involved recommendations to eat complementary plant proteins to obtain all of the required amino acids in the needed amounts.
Another study shows that the ingestion of many proteins, in- cluding wheat gluten, lowers tryptophan levels. However, wheat also contains carbohydrate, which causes insulin release and changes the ratio of tryptophan to other neutral amino acids, causing an increase in tryptophan and, thus, an increase in sero- tonin levels (39,40).
Wheat Breeding and Genetics
Davis’ Point – Wheat is the product of genetic research, and to- day we are eating genetically altered wheat.
Analysis – Modern cultivated food plants are the product of thousands of years of plant breeding, and wheat is no exception. Breeding programs have enabled a number of positive outcomes in terms of plant yield, food quality, and nutritional value. It is interesting to note that wheat varieties carried to the New World by colonists did very poorly because the varieties were not suited to the new climatic conditions. The colonists did not starve be- cause they could eat grains native to the region. This is one ex- ample that shows the necessity of developing varieties that provide an adequate yield for the prevailing agronomic condi- tions. Wheat breeding is not, as Davis suggests, a new technol- ogy that has occurred since 1940, although efforts such as those by Norman Borlaug and others have resulted in significant ad- vances.
In 1970 Borlaug won the Noble Peace Prize for his wheat and grain breeding programs. Programs such as his produced grains with high yields that grow under a wide variety of conditions and help address world food supply challenges. Despite the implica- tion in the book, these varieties were produced using traditional plant breeding techniques. Currently, there are no commercially available, genetically modified wheat varieties sold.
Davis’ Point – There are currently 22,000–25,000 varieties of wheat, which are all the result of human intervention, and these varieties are hundreds, perhaps thousands, of genes apart from einkorn bred naturally. Prior to 1940 there had been little change in wheat flour for more than 200 years, but since then the numer- ous changes in the wheat protein structure have caused severe problems for human immune responses.
Analysis – Plant breeders do intervene to produce wheats with increased yield, decreased need for farm inputs, and im- proved growth and survivability under a myriad of climate and soil conditions and resistance to plant diseases and pests. Follow-
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ing Davis’ logic, most of the foods we eat, not just wheat, have the potential to put us at risk, since nearly all of the food crops grown today are the product of plant breeding. He also implies that the new varieties and the proteins they express are either unique or in some way harmful.
Davis’ Point – Dwarf wheats now comprise 99% of the wheat grown worldwide, and their safety has never been tested on hu- mans or animals. He claims that agricultural scientists scoff at the idea that hybridization could generate hybrids that are unsafe for human consumption. He states that 5% of the proteins are unique, meaning they are found in neither parent. He further claims that this unexpected genetic rearrangement results in altered proteins with potentially toxic effects.
Analysis – Short-straw, naked wheats have been readily ad- opted by farmers around the world because more wheat can be harvested from less land with fewer inputs. A short straw is a particularly desirable trait in that it makes the seed head less likely to lodge (a condition where the heavy head falls to the ground and remains unharvested), thus preventing loss of grain during harvest. In a world with an ever-increasing human popu- lation that is searching for sustainability, the requirement for fewer inputs and the need for less land is vital.
In addition, plants can only express proteins they have the DNA code to produce. Creating a unique protein requires a mu- tation of the DNA or RNA. Environmental conditions can cause or inhibit the expression of certain proteins, but it cannot code for proteins that aren’t in the genome; thus, hybridization of wheat does not create unique proteins (41).
Davis’ Point – Ancient wheats such as einkorn contain 28% pro- tein compared to average protein contents of 12–15% in modern wheats. Further, ancient wheats did not cause the symptoms that new varieties do.
Analysis – The USDA World Wheat Collection shows an ap- proximately threefold variation in protein content (from 7 to 22%), with about one-third of this under genetic control and the remaining two-thirds controlled by environmental conditions (42).
Celiac Disease
Davis’ Point – Celiac patients lose weight when they eliminate wheat from their diet.
Analysis – Numerous studies have shown that adults and chil- dren with celiac disease who stick to a gluten-free diet have higher BMIs than those who do not (43–46). This is due in part to the highly available starch in diets based on tapioca, potato, and corn starches. The average gluten-free diet yields 6 g of di- etary fiber per day, compared to the 12–15 g/day of average Americans and the recommended 25 g/day for women and 38 g/ day for men.
Davis’ Point – Glutenins have been selected by plant breeders, and these proteins in the D genome of wheat trigger celiac disease.
Analysis – Breeders do select for a number of characteristics in wheat. These include increased yield, disease resistance, toler- ance to drought and other agronomic conditions, improved nu- trient content through measures to increase total protein or the amino acid lysine, and improved breadmaking quality.
When talking about breadmaking capability, Davis is correct in stating that glutenins are sought for their desirable properties. The presence of certain high molecular weight (HMW) glutenins helps to produce higher volume and other desirable baking
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properties (47). Studies have shown that immune system T cells do react to the deamidated breakdown products of HMW glute- nins (48). However, data are needed to test Davis’ assertion that these proteins trigger more reactions than those of ancient wheats or even wheat varieties from 50 years ago. Also, as men- tioned previously, certain gliadins are found in higher amounts in modern wheats.
There are a few studies that indicate that some older diploid varieties are less likely to cause symptoms. One study showed distinct differences in intestinal T-cell responses to diploid spe- cies versus tetraploid and hexaploid species (49). Specifically, protein fragments equivalent to the immunodominant 33mer are encoded by alpha-gliadin genes on wheat chromosome 6D and are absent from the gluten in diploid einkorn (AA) and even certain cultivars of tetraploid (AABB) pasta wheat. One recent paper (41) looked at celiac disease-associated epitopes and found that one, the glia-a9 epitope, was higher in modern compared to domestic (landrace) varieties. The glia-α20 epitope was lower.
Although Davis seems to argue against wheat breeding, it may be possible to use breeding to block various reactions that lead to celiac breakdown of the villa and the sequelae of adverse effects and symptoms (50).
Davis’ Point – The incidence of celiac disease has increased four- fold over the last 50 years. This finding is related to the fact that celiac-triggering proteins are expressed at higher levels in current wheat varieties than was found 50 years ago.
Analysis – Celiac titers in blood samples from recent U.S. Air Force recruits were compared by Mayo Clinic gastroenterologist Joe Murray and colleagues (51) with stored blood samples taken
from recruits more than 50 years ago. The analysis shows that 0.2% of recruits had the gene in 1950 compared with 0.9% of recent recruits, which as Davis reports is a quadrupling of the incidence rate. Data from Finland also show an increase from 1 to 2% or a doubling of the rate of celiac incidence in that popula- tion (52). Part of the reported increase may be due to better identification and awareness of the disease, as well as a myriad of other dietary, immunological, and environmental changes.
Davis’ Point – Celiac patients show increased cancer rates. Analysis – People with celiac disease have a higher risk for developing lymphoma and small bowel cancers, but most studies have found no higher risk of colorectal cancer. A case-control study showed that celiac disease is not associated with an in- creased risk of colorectal neoplasia (53). A recent review sug- gests that cancer risks are lower than was once thought (54).
Other Diseases and Allergens
Davis’ Point – Wheat is a source of allergens. Analysis – The role of wheat as an allergen is not news, as baker’s asthma has been known since Roman times, and wheat is categorized as one of the “Big Eight” allergens, i.e., the most common allergens in Western countries.
Many wheat proteins can cause allergic reactions. Allergies frequently are related to seed storage proteins, and thus, glute- nins are the most frequent allergens. However, gliadins, particu- larly g-gliadin, result in the most severe allergic reactions. The w-5 gliadin is responsible for wheat-dependent, exercise-induced anaphylaxis and may be the offending protein in the wheat allergies of young children (55–58). In addition, there are also
A paid ad appeared here in the printed version of the journal.
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allergies to albumins, globulins, and enzyme inhibitors. (Inter- estingly, late introduction of grains such as wheat and rye and other solid foods into the diet has been found to be responsible for greater allergic sensitization in young children[59].)
Davis’ Point – Wheat is associated with and may be a major cause of schizophrenia.
Analysis – It is true that schizophrenia admissions during World War II decreased, as observed by Dohan (60). Dohan (60) theorized that this decrease correlated with decreased wheat consumption and postulated links between wheat, celiac disease, and schizophrenia. Part of the theory suggests that wheat inges- tion affects tight junctions and reduces the gut’s capacity to pre- vent the entry of exogenous substances, thus allowing the development of schizophrenia and other mental conditions (61).
It is also known that schizophrenia incidence increases with a combination of any autoimmune disease and a history of severe infections (62). It is thought that the antibodies produced can impact the brain. In some studies a subset of schizophrenia pa- tients showed elevated gliadin antibodies (63). However, anti- gliadin immune response and anti-TG2 antibody or HLA-DQ2 and HLA-DQ8 markers seen in celiac patients were not found in individuals with schizophrenia (64).
A comprehensive review looking at the connection between gluten and schizophrenia showed that gluten withdrawal result- ed in a drastic reduction or full remission of symptoms—but only among a small subset of schizophrenia sufferers (65,66). Thus, in a small subset of schizophrenia patients removal of wheat might be helpful but would not be the miracle cure de- scribed by Davis.
Davis’ Point – Wheat is the cause of autism and is associated with worsening symptoms or attention deficit hyperactivity disor- der (ADHD).
Analysis – Case reports and other narratives suggest there may be a link between autism and celiac disease (67–70). How- ever, data are scarce. With regard to autism, there is only one randomized clinical trial. Its findings were nonsignificant and were summarized in a Cochrane review (the gold standard for reviews), which states there is a need for large randomized-con- trolled trials (71). Fasano, a noted celiac researcher, and a staff of gastroenterologists, pediatricians, dietitians and nurses at the Center for Celiac Research in Baltimore, MD, suggest that al- though the gluten-free, casein-free regimen advocated as a “treatment” for autism is one of the most popular diets its popu- larity may stem from its low cost compared with other “treat- ments.” The data in the scientific literature showing the efficacy of gluten-free, casein-free diets is inconclusive (A. Fasano and Center for Celiac Research staff, personal communication, 2011).
Similarly, studies examining associations between wheat and hyperactivity in humans are lacking, even though sensitivity to a number of foods, including wheat, has been suggested in a num- ber of case reports on ADHD. Studies with very small numbers of subjects show no improvement in ADHD symptoms with a gluten-free diet (42). In fact, one study showed a worsening of behavior with a gluten-free diet.
Davis’ Point – The increase in celiac disease parallels increases in other diseases such as diabetes and multiple sclerosis.
Analysis – Celiac disease incidence has increased, as has the incidence of other autoimmune diseases. There are a number of theories about this phenomenon, ranging from factors in the
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environment and oxidative stress to the “hygiene theory” and changes in the gut microbiome. In addition, there is an increased likelihood of all autoimmune diseases in patients with any other autoimmune disease. Family members appear to share a genetic susceptibility predisposing them to these diseases or autoim- mune diseases in general.
Davis’ Point – The risk for type 2 diabetes is 20-fold higher for celiac patients. Children with celiac disease are more likely to de- velop type 1 diabetes and 20 times more likely to have antibodies to wheat.
Analysis – There is a relationship between celiac disease and type 1 diabetes (72). The risk for type 1 diabetes is 5- to 20-fold higher in celiac patients than in the general population (73,74).
Davis’ Point – The elimination of wheat gluten causes the inci- dence of diabetes to decrease from 64 to 15% in genetically suscep- tible mice.
Analysis – Removal of wheat gluten from the diet of non- obese diabetic mice has been found to reduce the rate of type 1 diabetes. Davis mentions that such studies have not been done in humans. However, in one study with children elimination of gluten from the diet of high-risk children (first-order relatives of subjects with type 1 diabetes) did reduce IgG gliadin antibody titers, but specific autoantibodies associated with type 1 diabetes were not affected (75). The 5 year follow-up showed that gluten elimination did not in fact delay or prevent the development of type 1 diabetes. As a result, the existing data do not fit Davis’ claim that removal of gluten from the diet will reduce the inci- dence of diabetes (76).
Furthermore, in a cohort of children at risk for type 1 diabetes exposure to cereals, including wheat, before 3 months or after 7 months of age resulted in a significantly higher risk for the ap- pearance of islet cell autoimmunity than exposure to cereals be- tween the ages of 4 and 6 months (77). Thus, early or late first exposure to gluten may have an impact on development of auto- immune diseases. Breastfeeding at the time of gluten introduc- tion appears to impact disease outcomes.
There is, however, some concerning data about type 1 diabetes and gluten. In a small sample of type 1 diabetes patients, muco- sal inflammation was observed in jejunal biopsies, and there was a deranged mucosal immune response to gliadin in vitro (78).
Davis’ Point – Nobody becomes diabetic by gorging on the wild boar they have hunted, berries they have gathered, or wild salmon they have caught. Ancient cultures such as the Natufians had no diabetes.
Analysis – First, there is no data on the incidence of diabetes in cultures such as the Natufians. The problem for most ancient cultures was getting adequate calories to support their calorie- demanding lifestyles. Although rare, overweight did occur, so they may have had the factors associated with the predisposition of persons to type 2 diabetes. Further, the average lifespan was quite short, so people did not live to the ages at which type 2 diabetes is most prevalent. Finally, too much of any food, wild boar included, can cause overweight and abnormalities in blood lipids and glucose.
Davis’ Point – Zonulin regulates intestinal tight junctions, and gliadins trigger zonulin release.
Analysis – The signaling protein zonulin controls the opening and closing of tight junctions between the cells of epithelial and
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endothelial tissues such as the intestinal mucosa, blood brain barrier, and pulmonary epithelia. It is thought that gliadin allows the release of zonulin, accounting for its role in leaky gut associ- ated with autoimmune diseases.
Davis’ Point – Rheumatoid arthritis has been cured with re- moval of gluten from the diet.
Analysis – Rheumatoid arthritis is a disease with periods of remission. A study of food intolerance in nearly 350 people with rheumatoid arthritis showed that the number of people reacting to gluten was not different from the numbers in the normal pop- ulation (79). Furthermore, among first-degree relatives of celiac patients, rheumatoid arthritis was not significantly increased, although juvenile forms of arthritis were increased. In contrast to Davis’ claim, in one study a fermented wheat germ extract actually reduced the need for arthritis medication (80). Weight loss is also known to decrease the adverse effects of arthritis, so some reports of rheumatoid arthritis patients being “cured” may be due to weight loss.
Davis’ Point – The human body prefers an alkaline diet, which is obtained from fruits and vegetables and makes it more difficult for osteoclasts to dissolve bones, to an acidic diet.
Analysis – First, there is much controversy about the need for a diet that is alkaline to prevent osteoporosis. However, even if this is true, Davis’ recommendations are inconsistent. He es- chews grains because they produce acid, yet he recommends cheese and liberal consumption of meat, which are also acid pro- ducers, and bans foods such as dried fruits that are high in alka- li-producing compounds. Using USDA recommended serving sizes, the following data samples show the fallacy in Davis’ diet logic: 1 oz of parmesan cheese yields 8.5 mequiv of acid; 4 oz of trout or beef yields 11 or 8 mequiv of acid, respectively; and 1 oz of cornflakes yields 1.5 mequiv of acid. USDA MyPlate guide- lines recommend consumption of one 4 oz serving of protein, six 1 oz servings of grains, and two or more servings of dairy bal- anced with eight 1/2 cup servings of vegetables to obtain the proper balance of alkali and acid. It is true that fruits and veg- etables contain high levels of alkali-producing potassium and magnesium. As a result they have negative values: apples have a –2 mequiv, and potatoes and cauliflower have a –4 mequiv; rai- sins, a dried fruit Davis eschew, have the highest levels of alkali- producing compounds and a –21 mequiv.
Davis’ Point – Animal protein increases IGF-1 production and helps with bone growth, while gluten causes bone resorption.
Analysis – IGF-1 does indeed help with bone growth. How- ever, although there are some studies that show that diets high in animal protein help with bone mineral content and density (81,82), others show that diets high in animal or meat protein are associated with loss of bone mineral and density (83,84). Two studies cited by Davis do not actually support his claims. One shows that there should be more vegetable foods and fewer ani- mal foods consumed for optimum bone growth (85). The other (86) shows that the “vegetable protein gluten does not appear to have a negative effect on calcium balance despite increased uri- nary calcium loss.” (There is some concern that Western diets increase IGF-1 and may increase the incidence of some types of cancer [87].)
Davis’ Point – Dietary carbohydrate, especially carbohydrates from wheat, result in advanced glycation end products (AGEs).
AGEs are involved in the disease complications of diabetes and cause everything from dementia to erectile dysfunction. Less glyca- tion slows aging. Levels increase with increased inflammation.
Analysis –AGEs are considered biomarkers of aging and are associated with several degenerative diseases. AGEs form at higher levels in people with prediabetes and diabetes. They can build up in any tissue and can cause complications when they do. Davis correctly notes that ingestion of too much of any carbohy- drate has the potential to do this. He also correctly notes that AGEs increase as inflammation increases, as occurs with most disease and chronic conditions. Although some data show that low-GI carbohydrates are associated with lower production of AGEs (88), fructose, despite its low GI, can also cause AGEs—a point Davis makes in his book.
However, there is no basis on which to single out wheat. Wheat foods produce no more AGEs than other carbohydrates with similar glycemic responses. The key to managing AGEs is the same as the dietary advice to meet the recommendations for a variety of food groups. Further, the diets Davis advocates, which are high in meats, also increase AGEs. A review in the Journal of the American Dietetic Association (89) states, “Animal- derived foods that are high in fat and protein are generally AGE- rich and prone to new AGE formation during cooking. In contrast, carbohydrate-rich foods such as vegetables, fruits, whole grains, and milk contain relatively few AGEs, even after cooking.” Thus, Davis’ recommended diet, which is high in ani- mal products and excludes wheat products, does not fit with the existing data on AGEs.
Davis’ Point – Wheat causes small, dense very damaging LDL particles.
Analysis – Diets high in carbohydrate do increase small dense, atherogenic LDL particles. However, diets containing rec- ommended carbohydrate levels and preferred fats result in the more desirable large LDL particles. In addition, the carbohy- drates in wheat do not cause a size change in LDL particles any more than any other carbohydrate type.
Weight loss and exercise are the best way to decrease small, dense LDL particles (90). The key to managing the ratio of large to small LDL particles, especially in the overweight or those with metabolic syndrome, is to make certain there is adequate n-3 fatty acids in the diet and to focus on a diet that contains moder- ate levels of carbohydrate, such as the Mediterranean diet (90,91).
Davis’ Point – A re-analysis of Colin Campbell’s data shows it to be biased and that coronary heart disease (CHD) is related to wheat flour consumption.
Analysis – In 2005, T. Colin Campbell and his son wrote The China Study (92). The book is based on Campbell’s 20 year study called the China-Cornell-Oxford Project, which assessed diet and other lifestyle factors of more than 6,000 rural Chinese peo- ple. The study concluded that 1) high consumption of animal- based foods, compared to a plant-based diet, was associated with increased chronic disease; and 2) low-carbohydrate diets rich in animal foods were associated with increased disease. There are several problems with Davis’ claim that the data are biased. First, re-analysis would be difficult, and any re-analysis should be sub- ject to the rigors of the scientific review process. Second, rice, not wheat, is the dominate staple in most areas of China, so it is not possible to draw conclusions about wheat from these data. Third, there are a number of studies showing the advantages of plant-based diets (93).
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Davis’ Point – Elimination of wheat cures acne and related dis- figurations, other skin problems, and alopecia areata. Bantus eat vegetables and fruits, fish, tubers, coconuts, and no wheat and have no acne. When Bantus move to the West, they develop acne. Wheat causes insulin release that, in turn, causes IGF-1 and re- sults in the production of sebum. The high GI of sucrose and wheat in doughnuts and cookies causes acne. Overweight and obese teen- agers become obese from carbohydrate-rich foods such as cereals, and the heavier the child the more likely they are to develop acne.
Analysis – This type of deductive reasoning is troubling. There are many problems with such logic and conclusions drawn from it. First, there is no documentation that Bantus have no acne. Moving to the West means many dietary and lifestyle changes, so it is simplistic to say that wheat is the only change that matters. When many move to westernized countries, they gain weight and usually eat more red meat, fat, and total calories.
In terms of dietary carbohydrates, GI, and acne, the few stud- ies that exist fail to show a relationship between these (94). In terms of documented evidence, there is one reference in Med- Line (www.nlm.nih.gov/bsd/pmresources.html) that appears when the search terms are “wheat” and “acne” (searched in Janu- ary 2012). The data in this study actually show that compounds in wheat seed may protect against acne (95). Two entries appear when the search terms are “gluten” and “acne.” These references refer to dermatitis herpetiformis, the type of dermatitis associ- ated with celiac disease and gluten sensitivity. Searching for “der- matitis” and “wheat” results in 270 references related to associations with allergies or gluten intolerance.
Nutrition Considerations
Davis’ Point – “Wheat deficiency” is a condition that develops when wheat is removed from the diet and results in a normal weight, slim person with low lipids, low blood pressure, normal sleep and bowel habits, and high energy. With a wheat deficient diet, people naturally consume 350–400 fewer calories per day.
Analysis – “Wheat deficiency” is a term newly coined by Da- vis. Diets that eliminate wheat may indeed be lower in calories since the limitation of wheat intake severely curtails overall food intake, automatically limiting food choices and calories because wheat is a component in so many foods. There is no data sug- gesting that wheat elimination, in and of itself, causes people to eat less.
Davis’ Point – No nutritional deficiency will occur if you stop consuming wheat, whole grains, and other processed foods. The American Heart Association’s recommendation for whole grains is “NONSENSE, absolute, unadulterated, 180-proof, whole grain nonsense.”
Analysis – It is true diets without wheat can be nutritious. The verb “can be” is used because wheat-free diets, like all diets, need to be carefully constructed. Unfortunately, the average gluten- free diet contains only 6 g of dietary fiber per day (96). This is considerably lower than the 25–38 g/day recommended by the Institutes of Medicine. In addition, a number of benefits are as- sociated with cereal fiber. For Western diets, wheat and its bran are the main sources of cereal fiber, so the elimination of all wheat products makes meeting fiber requirements more difficult.
Davis’ Point – The replacement of wheat with vegetables and nuts can result in an increase in fiber intake.
Analysis – Vegetables and nut are important sources of fiber, but fiber intake depends on dietary choices. Substitution of 1 oz
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of nuts or a serving of carrots for two slices of whole-wheat bread provides about the same amount of dietary fiber, but a serving of greens (1 cup of raw spinach) provides much less fiber.
Davis’ Point – Foods fortified with various vitamins would not be required if people eliminated wheat and processed foods and consumed real foods.
Analysis – Fortified foods, except those with folate, would not be required if people ate foods that follow a dietary pattern rec- ommended by the USDA Dietary Guidelines and MyPlate. How- ever, only 3–8% of the population follows the USDA MyPlate guidelines (97,98).
Data from the National Health and Nutrition Examination Survey (NHANES) and other dietary surveys do not support Davis’ claim. Fortified foods contribute significantly to diet qual- ity (99). Those eating fortified breakfast cereals meet more of the nutrient requirements than those who eat noncereal breakfasts or no breakfast at all and show other better health endpoints (100,101).
Contrary to the implication that processed foods impede the attainment of a nutritious diet, they in fact enable many to pro- cure a nutritious diet. There are numerous examples of the use of frozen fruits and vegetables and other foods that can be com- bined to create an economical, sustainable diet. Removing pro- cessed foods from the diet does not necessarily mean the diet chosen will be balanced or healthy.
Davis’ Point – Folates in foods are superior to folic acid added to fortified foods. A handful of sunflower seeds,1 cup of spinach, or 4 asparagus spears yield more folate than most breakfast cereals.
Analysis – Folate naturally occurring in foods often needs to be deconjugated by an enzyme in the body. The capacity to do this varies from person to person. Thus, free folate is actually better absorbed than folate in many foods (102). Even though the foods Davis mentions contain more folate than cereals, the folate may be less well utilized when in the bound form found in vegetables. In addition, many individuals unfortunately do not eat folate-rich foods. The per capita consumption of spinach is 1.9 lb/year (103) and that of asparagus is 1.6 lb/year (104) or <1 oz/day for each of them. Obviously, most Americans do not get their folate from vegetables.
Davis’ Point –Elimination of wheat from the diet enhances ab- tinal sorption health of B
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Davis’ Point – Fasting is a powerful tool for weight loss. It de- creases blood pressure and improves insulin.
Analysis – Fasting is usually not recommended as a method for weight loss because most dieters fail to maintain weight loss
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long term. Furthermore, fasting is particularly problematic for those with diabetes or other diseases where blood sugar must be controlled. Ketones produced from the breakdown of fat can cause the body to go into a dangerous condition called metabolic ketoacidosis. In his statements about fasting, Davis adds an aside that wheat eaters find fasting painful, while nonwheat eaters fast regularly. Such statements have no basis in fact.
Davis’ Point – Reduce intake of all carbohydrates, including al- ternative and gluten-free grains, even though they do not produce opioids.
Analysis – The same experiment indicting gluten also indi- cated that gluten-free grains do not produce opioids. The same in vitro NIH study showing that wheat produces opioids showed that rice and soy also produce these peptides, but there is still no information on the effect of these peptides in vivo.
Davis’ Point – The range of vegetables consumed should be ex- panded to allow for the consumption of nearly unlimited amounts of vegetables of many types. People are encouraged to enjoy a range of tastes and textures and add a wide variety of vegetables to their diet.
Analysis – This is sound advice that concurs with the U.S. Dietary Guidelines Advisory Committee, USDA MyPyramid, and USDA MyPlate recommendations, as well as a wide variety of public and private efforts such as the Produce for Better Health Foundation. Most nutritionists are trying to trumpet this important message to all segments of the U.S. population.
Davis’ Point – Fruits should be included in the diet but far less liberally than vegetables because they are too rich in sugar that raises blood sugar. Further, available fruits in North America are treated with herbicides, fertilized, cross-bred, gassed, and hybrid- ized.
Analysis – The U.S. Dietary Guidelines recommend slightly more vegetable intake than fruit intake, so there is some agree- ment with Davis’ statement. However, there is no agreement with his reasoning regarding the sugar content of fruit. While it is true that all sugars have the capacity to raise blood sugar, re- search shows that the inclusion of fruit actually improves the quality of a diabetic diet (106) and reduces incidence of meta- bolic syndrome and related conditions (107).
As to Davis’ statements about the production of fruit in the United States, it is interesting that he makes such claims only about fruits and not vegetables, as both types of produce can receive the same types of treatments.
Davis’ Point – Minimize heat injury while cooking foods and never deep fry foods.
Analysis – It is recommended that frying as a method of food preparation be used sparingly because of the amount of fat it adds to the diet and its potential to produce AGEs.
Davis’ Point – Eat 1–2 servings of full-fat cheese per day, but limit cottage cheese, yogurt, and dairy other than cheese.
Analysis – For most adults, 2 or more servings of dairy per day are recommended, and cheese and other dairy products is one way to meet recommendations for dairy and obtain the cal- cium, vitamin D, and riboflavin they contain. Most dietary guidelines recommend consumption of low-fat cheeses, however, because full-fat cheeses may be high in both saturated fat and calories. The call to limit cottage cheese and yogurt does not
have much literature to support it. In fact, there are several re- views of numerous studies that show the importance of milk and fermented milk products such as yogurt in the diet (108,109).
Davis’ Point – Soy foods, as well as all foods containing geneti- cally modified organisms (GMOs), should be avoided. Roundup- ready soybeans compared with regular soybeans cause alterations in liver, pancreatic, intestinal, and testicular tissues, which can be directly shown to be caused by DNA rearrangement at the inser- tion site. Foods containing GMOs contain altered proteins that have toxic effects.
Analysis – Reviews on this topic do not necessarily reach the same conclusions as those in the review cited by Davis (110). In contrast, the review conducted by the European Food Safety Au- thority (EFSA) draws the following conclusion about genetically modified (GM) plants with improved agronomic characteristics like herbicide tolerance and/or insect resistance (111): “The ma- jority of these experiments did not indicate clinical effects or histopathological abnormalities in organs or tissues of exposed animals. In some cases adverse effects were noted, which were difficult to interpret due to shortcomings in the studies.” In vivo nutrient bioavailability for a range of GM plants was not signifi- cantly different from that of isogenic non-GM lines and com- mercial varieties. Further, the EFSA analysis discusses the problem of applying methods designed for testing the toxicity of microconstituents to whole foods derived from GM plants. In many cases large amounts of the food administered according to standard toxicity methods leads to nutritional imbalances and overfeeding. Thus, some of the reports of adverse effects may not be due to GM foods, but rather to disordered diets.
Davis’ Point – Allow ground flaxseed, but limit legume con- sumption to 1 cup (30–50 g) in order to not have an undo impact on blood sugar.
Analysis – Both flaxseed and legumes have a very low GI and have high levels of dietary fiber. Health professionals and dietary guidelines recommend increasing the intake of legumes as a source of fiber, protein, folate, B vitamins, and minerals, as well as for their ability to lower cholesterol and control blood sugar. Traditional medicine has long recommended beans for these benefits as well (112).
Davis’ Point – Avoid figs and dates because they have high GIs and are high in starches. Dried fruits should be consumed rarely or never.
Analysis – Dried fruits have a range of GIs. Like all carbohy- drate-rich foods, their carbohydrates need to be considered by diabetics as part of a diet plan. Dried fruits are excellent sources of dietary fiber and help with laxation. They also contribute to mineral intake, including potassium, a nutrient of concern. Data from NHANES actually show that those who eat dried fruits have better nutritional profiles and eat more fruits and vegetables overall (113). As a point of clarification, neither figs nor dates contain starches.
Summary
Wheat Belly uses charges about the evils of wheat to tout the value of low-carbohydrate diets. While these diets have been shown to promote rapid weight loss in the medium term (6 months) and may be advantageous for individuals with meta- bolic syndrome and abnormal glucose tolerance, they have not been shown to be long-term solutions to obesity for most people.
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In fact the diets with the greatest long-term success rates are those that include all the food groups, only in smaller amounts; recommend exercise four times per week; and offer solutions that are sustainable over the long term (114). A much larger pro- portion of people who keep weight off do so with diets that are high in fruits, vegetables, low-fat dairy, lean meats, and whole grains than those who follow other types of diets (115).
It is quite probable that the strict removal of wheat from the diet would result in weight reduction, as wheat is incorporated into so many foods that its elimination would likely cause a sig- nificant reduction in calorie intake. However, as with all weight loss plans, it is calorie reduction, not food groups omitted, that cause weight loss. Based on the recommendation to eliminate wheat from the diet, the recipes suggested in the book are ex- treme and include items such as wheat-free pizza, which is de- scribed by the author as “not sturdy enough to hold in your hand.” Consumers, even dieters, need the sensory qualities of the foods they eat to meet a basic standard, and sensory dissatisfac- tion limits the long-term sustainability of a diet.
This book differs from other low-carbohydrate diet books in that it names wheat as the worst carbohydrate offender. Further, the book claims that wheat is a special problem because it forms an addictive peptide. While wheat contains a number of proteins that form peptides that interact with opioid receptors in vitro, there is scant evidence that these are effective in vivo or in the human body. There is also little evidence to support claims that wheat causes the withdrawal-like symptoms associated with clas- sic chemical addictions.
Davis also claims that elimination of wheat from the diet re- sults in the cure of many conditions, from diabetes to rashes. Nearly all of the conditions he claims are made better by wheat removal are also improved by weight loss, so his attribution of improvement to wheat removal is overly simplistic and is likely an inaccurate deduction.
In Wheat Belly, Davis also points out the increase in the inci- dence of celiac and other autoimmune diseases observed recent- ly. He associates this with genetic changes in wheat varieties and gluten quality. A. Fasano and his group at the Celiac Research Center in Baltimore list the latter reason as one of a number of possible causes for the increased incidence of celiac disease and possibly other autoimmune diseases. Possible causes include better detection and identification, genetic predisposition, the too early addition of gluten to infant diets and less breastfeeding, changes in baking procedures such as shorter fermentation times, greater addition of gluten to bakery products (especially due to increased interest in whole grains), the clean theory, i.e., that our lifestyles are too clean and are increasing autoimmune reactions, increased use of antibiotics, and changes in the micro- biome (gut bacteria) with changes in the diet and environment (A. Fasano and Center for Celiac Research staff, personal com- munication, 2011).
Wheat Belly makes assertions about changes in modern wheat varieties and blames these for many ailments. Plant breeders have met the call for higher yields with less inputs, making mod- ern wheat varieties more “green,” and are prepared to feed a global population of 9 billion, which is predicted to be reached by 2050. Short-straw, low-input wheat and other crops like this will be necessary to meet environmental and population chal- lenges. Suggestions that growers return to low-yield crops is not viable as a sustainable agricultural plan.
For cereal chemists the book is provocative, making many assertions. We as an industry must work to ensure that we are up
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on current information and be constantly vigilant that changes in varieties and food products do not have unintended conse- quences. We also need to be able to counter unfounded theories and charges about wheat and wheat products with sound science and unbiased, critical reasoning. While some of the charges in the book are disturbing, a recent review on refined grains is reas- suring. After a complete analysis (116) of 135 studies in the lit- erature, the authors conclude that “The great majority found no associations between the intake of refined-grain foods and car- diovascular disease, diabetes, weight gain, or overall mortality. A few studies found that very high intakes might be associated with some types of cancers, but at moderate levels of consump- tion the risks were not significant. The totality of evidence shows that consumption of up to 50% of all grain foods as refined-grain foods (without high levels of added fat, sugar, or sodium) is not associated with any increased disease risk.” The review also af- firms that eating more whole-grain foods remains an important health recommendation.
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Cimination dd no it delay o prevent the devlopmentof
ype | dsbtes. As el te xstin dtado ot £t Davis:
o thatresmovl of ghten o the det will edace e -
denceof dabte (76

Furtbermore, i cobort o childrena sk o type 1 dibees
exposure o ceels, ncding wheat,bor 3 st o sr 7
ot of age reited n 3 sgifcanty higher ik e the -
pesrince of et el sutommnkty than exposure o ceessbe-
e he agsof 4 3 6 months (77). T, crly or e st
exposur o gl mayhave a impact on development of uto-
e dicsse. Besstoediog s h tin of ghten ntroduc-
tion sppenrs o mpact disss stcomes.

“Theres, howerer some concering i sboutype 1 dsbetes
and glten I small sample o type | dabete pates, muco-
Sl inrmmation was oserved i fjaalbopsc, nd here was

+ deranged ol imemune response 0 ghadis . vizo 75

Davi Pint - Nobody bacomes dibeic by gorging on the wid
oar theyhave e, erics ey avegatherd,or wid sl
Uy hine gt Ancet cultures ch s the Nt ad o
oy

“Analysis— i, tere s o dtaon the ncenceof dsbetes
i cultures suchas the s Th poblem for most ancent
culues s geting adequate caloies 1o spportthekrcaloie
demanding estyles. Atbough e averweight dd occur s0
hey may Hav hd theFctorsssocate with he prsisposition
ofprsons o type 2 dsbtes.Futher, the sverge Lispan was
quieshort, s peopl did ot ive o th ages a which type2
et s most prealen. Fial, o0 much of any food, wid
boasnchudd,can cuse averweight and sboormalitis in lood
pideand ghcose.

DavsPint - Zonaln egulics sl gt uctions, and.
Eom————,

‘Ansiis - Th sigalng rten zonlin controls th openig.
and closing of tghtjunctonsbeween the el o epthlland
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endorbeli sues s s the sl mucoss,blood b
e and pulmonary epthls. 1 thooght ht ghadinallows
the s o olin sccouing for 5 ol n eaky gt soct-
e teratim——

D ot  Rheumatoidarthris s e cred it e
movalof gt from th dic.

“Anabyis - beumato arthrit s dissse i periods o
emision. A sty of oo inklerance i ey 350 popl with
heumsoid sthis showed that th number ofpeple rescing
10 ghten s ot difleen from the umbers i the ol pop-
tion (7). Furthermore among st degerltves o et
ptints, heumatod el was ot sgnfcandy incrssed.
kbough juvenie form of sthitswer ncressed.In contrat
o Davis clain, i e sty a ermented whest germ extract.
il ceduced the eed fo setheis medication (80). Weght
fos s known 0 decrese the aderse flects of i S0
ome reports of theumato rthrts ptets being “ure” may
e d o wight s,

s Poin T body prfrs a alaline di, wich s
btined rom s an vgetbl ke mve il or
teodss o distv bones, o an acic .

Anslysis st there s machcontroversyshout e need for
e tht s dlline o prevent steopoross.However,een
i s e, D recommendations s nconsistnt. He .
chews e because they prodce acid,yt he recommends
hecse and Uberal consmpion of et which sr o scd pro-
ducrs,a bans fods sucas dried s hat e igh i lla-
Jprodwing compounds.Usig USDA recommended serving
s, the llowing et samples show hellcy i Davis dict
logi 1 02 of parmésancheseyiebls .5 mequi of sed oz of
rout o ey 11 or 8 mequi ofacid, respectivly: and 1
ofcornfiakeyieds 15 mequiv o scd.USDA MyPhte guide-
Kies recommend consumpion of o 402 sering of protein,sx
Yo servings ofgrains, n two o o servings o iy bl
anced with cight 112 cup servings o vegetabe 10 o e
prope balane of alkal aod ckI s e tht s and veg-
‘s conain high leves of allall-prodivcing potassum
magnesium. A resuk heybave negative vl ppls have &
g, and pottoes and calflowe have s megu: a
ins, dried T Davis xchew, bavethe ighet evlsof bl

producing compounds and 21 mequ:

v Point — Animel protein nrasesIGE-1 prodicton and.
s with o grwh,whil o s b rorption.

“Analysi  IGF1 doc indeed hlp with bone groth, How
eve, atboughthre aesome studics hut show that s high '
‘nimal protin hlp with bone minersl conten nd denty
81.12) ohers howat dcs high n sl st proei e
asocited wilh o ofbon mierl and densty (5334) Two.
‘eudis cted by i do ok scualy suppert sl One.
ores thatther hould be more vegetable oodsand fewe i
‘ma foods consumed for aptusbone rowth (85, The ober
59 shows tht the"egetsle proei ghten doe ot appea (o
have a ngatv fect o clcu balnce despiteincresed -
nary ol los” (Ther i someconcer st Wotern diets
Inctese IGE-1 and may Increse the ncdence o some types of
cancer87])

D Poit - Dicary by, speclly carlydrais
from wheat, el advanced gcation end producs (AGES).

AGE are vl inthe dssse complctions o diaetes and.
ais eveytin rom dementa o et dnction. Lo -
o s aging Levels s with icresid iflammaton.

“Anshs -AGEs s conslered blomarkesof giog and e
ssocatd withseversl degersive diseses. AGES form
igher vl inpeopie with pedibetsand disbete They can
bulld up inan s nd ca cause complications when they do.
Davsconctly noes tha ingestion o oo much f anycbohy-
e ha th poential o hi. H l comectly ntes th
'AGEs cresea fammaton ncreses, a5 oceues with most.
dsease s chroni condsions. Alhough some dts show that
-Gl byt s ssociated wihkowes prodaction o
AGES (5, fucos,despite s low Gl can o ot AGES—
poin Davi ke nhis book.

However ter s o bt on which o singleout whest
‘Wheat foodsproduc no more AGEsthan khe cubopdrstes
with i gycemic esponss The ey to mansging AGES &
th e he dletary advic o et the ecommenditios or
vkt offood gropa. Futerte diets Davis avocie,
Which are bigh n mests, o incresse AGES A rviw i he
Jotemal ofthe Aerican Dicetic Ascaion (59) s, il
derved fods thtaehigh n it ad protein s generally AGE
e and prone o new AGE fomation durog cooking,In
contast caehobydrate-ich oodssuch s vegetsble s
Whole grains,and ik conta elativly fow AGES.ven e
Cooking” Ths,Davs recommnded dit,which s high o ai-
mal products ad exldes whes products,docs ot Bt with e
exstiog dats on AGES.

Davis Pint - Wheat causes small, dese vy damaging LDL
partc.

“Anahss - Diet high n cabolydrte doicrese svall
dense,aherogenic LDL prtics. Howerer,des conaing c-
ommended crbobydrae lvels and prefrrd s el i the
more dosabl g LDL parices. I ddon, the caboby-
e i et doot canse sz change n DL prics any
morsthn an other cabobydise ype.

Weightloss ad exercise e the bt way (0 dcrese sl
dense LDL partles (90 The ey to managin the rtoaflrge
1 smallLDL partices,especally i heanerweight o thosewith
metabolesynromme, s o make certain there s adgte -3
ity ackd i the it and o focus o  die tht conaios et
stelewl ofcarbabydeste soch 3 th Mederranean diet
(o090

Davi Pt - A -anaysis o Colin Campbel dat shows it 0
e s and hat coronary oart dase (CHD) s lted 10
oy w———

“Analysis I 2005, . Coln Campell nd bis s wroe T
i Study (92). T ook is bsed on Camphels 20 yeu sy
alld th Chins-Comel-Onford Projct,whichassssd det
o ther Lyl ctorsof mare than 6000 ruel Chinese pe-
Pl The sty concluded that 1) high consumprion o snipal-
s fods,compared 03 plant-based e, ws socitd i
ncressed chronic dcass ad 2) low-cabobydiat dets ich i
animalfods wes ssocitedwih inressed disess. Thee sre
severalprblems with Davis i hat thedoa e bised st
reanaysts would be il and ey resnalyss shoud be sub-
Jct o the rigor fhe st review proces. Second rc,
ot et s he dominate aple i ot aess o Chioa 014
ot possbie o driv conclusions bt whest from these da.
Thind, ther s muiber of tdies shrwing he advatages of
plntbased i 9.
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D Poin - Elinaton o wheatcoes acnead et ds
Fipunations,othe skinprobloms, and lpec areat. Bants o
egetables s, . s, cocorats, and 5 wheatand
e acne. When Bt move 0 the Wit theydewlop acne.
Wheat cansc sl el ha, n urn,cases IGF-1 o -
s i the procistionof b, The igh Gl ofscrose and st
I gt an cokiscses cne.Oveweght and obes ten-
agersbcome bee from csbohydrteric o ch s crel,
mdthe heaier e chil the more sl hy ane 0 devop acne.

“Analyd - Tis type o dductive ressoning s roubling.
Thee s many problems with such logic and conclusionsdrn
from € Frs theres o documentton tht Bantus have no
acne. Moving o the West means many dietacy an byl
hanges, 1t implstc o sa ha whes b the nlychange
hat mattrs. When many mon o westeried counrie, they
i weight and sl st e red mest, . ol calores.

Inern f dictsey cabobydats, G, d acoe, he few tud-
e tht it il o how a eltonship between these (94).In
feems of documented cvdence, thre s one refrence n Med-
Lin (www ol i govibdpresousces i) ht sppeass
hen th sesch e s whes”and“ane” (searched i -
ay 2012 The dt ntis sty actallyshow hat componnds
{whest e may protec apainst scne (9), Two enties appe
hen the sesch e s ~gtes” and“acne” Thee releences
efr o dermatis hrpetformisthe type o dermatits asoct-
‘ted it el e and gtensenaiviy Serchig o e
Dt nd “whest” reut o270 eerences rested to
‘socations withallrgies o ghten tlerace

Notrition Considerstons

Dav Point Wt deficeny"is a conditon that devlops
e what s emoved o he e and e i a ormal
it o prc withlow s, ow b presre ormal
lcp and bowe abits, and ighenergs. Witha wheatdeficiet
et eople ataly consume 350-400foer clorics er day.

“Analyi -“Whest deficiency” s ezm nelycoined by -
i Diesthat el whestmay ndeed belower n calories
inc the intation of whest sk seveely curss avralfood
ok, automatical L fod cheice snd calorcsbecuse
het 3 companent i 0y oods.Thre s no data sug-
gestiog hat whest imination, i and of sl couscspeople o
oy

v Point -No ol deficency ill ccur f youstop
Comstanig wheat,whole g and ot procesed oods. e
America Heart Asocaionrcommendationfo whele grins s
“NONSENSE absolue adleratd, 180-prof whol rai
“Amali 1 rve s without whest canbemutrtons. The
Ve can o i s becase wheat e diet, kel des, e
obe artlly consructed Untortumsely, the svrageghen-
e e conans nly g of diaryferpe day (96) This s
consdersbly lower thanthe 25-38g/dayrecommended by the
Institesof Medicne I addition. a umber ofbeneis e
soiated with cerea er For Weser s, whestand s b
e the main sourcesof el e, the cmiation ol
heat products makes mesin Sbes requiements e dficul

D Point T plcement of whest with wetbles and.
it com el . e fer ke

“Analyi - Vegeabesand s mportsnt sorces o ber,
bt Ger intake depends on dietay ceice. Sbstituton of 102

of nuts o srving ofcarosfortwoshces of whle-whest
rendprovidesshout e same st of deary fber, bt a

srvin of groens (1 cup of o sinach) provides much s
s

Davi Poin  Foods forfid with vrius itamins would ot
be g f pople iminated wheotand procesed o
consimed eatfods

“Analyi — Forufid foods,except those with ol would ot
e required f peopl t oodsthat ollw  ditary piten -
ommended by the USDA Ditary Guidainesand MyPle How-
ver,nly 3-8 ofthe population fllows the USDA MyPlte
gideines (799).

‘Dat from the National Health and Ntsiton Examinstion
Survey (NHANES) and aher ditarysuveysdo ot sopport
Duie i, Fotfied foods contrbut sgaicatyt dt qusl
i1 (99) Those atin fortid breakfst crels et more o the
Dutietrquisements than thos who et nonceral breakasts
o o breakst a ll nd how e bt eskhendpoins
oo.ion,

Contrary o the mplcatontht processd foods mpecd the
ataimentof s nutiions die they nfac enable many o pro-
Cure a sriou die. There are namerous examplsof the e of
oz it and vegeables an other foods ht canbecom-
bined 1 crete a cconomical, sustanable it Removing pro-
comed Toods o the die docsnot necesarly mean he diet
hosen will b blancd o heskty.

Davi Point  Folts i fodsae sperior o ot acid et
fortfedfoods A handlof sifower sceds. | cupofpinacor 4
pargs sears i more olte tha most et e

“Analyis  Folatenaturallyoceuring n foods ofen eeds 0
e deconjugued by an eayme nthe bdy. The capciy o do
his varies fom prson 1 prson.Thus, e ol s actuly
et sbiorbed than e i many foods 102) Eve though
the oads Davis mentions conta more Flte than ceess,the
ot may be s well e whe i the bound form found i
Vegeabls. I addition,many indidual uortunatly donot
eatTolte-sic fods. The p capita consumpio of spach s
19 bipea (105) and thatof sparagos s L iyear 109 or <1
oalday o ech of e, Oy, most Arercans do ot gt
hei bt from vegetables.

Davi Poin Eliminaton of whefom the it ebances -
sorpton f 5, lte, o, . and gt since gt
il b s

“Anali - Ths satement s trueanly I the case ofpeole
it gtensentivey or clis disss.For thos with s pormal
gt the biorpion of mineralsca be mpaird by the physe
e, b hres s phytateand ol e foods Davis:
ecommends. Eatng vegetabes, o, ad s can 5
e minra birption. B, s found oy i animal products o
foried fods Foried crel re a major source f By for
hose who are vgetarans. Furthermore,wheat s being consi-
exed a3 ossble vbi o futhe otcation with B, (109
T general, oo hat s ot have bee chosn beckse
hey can provide miiets 03 targt group.

Davi Point  asting i powel ok o weght o I d-
crass oo prsare ad improves sl

Analyis  Fasing s sl o recommended s method
for weightoss becusemos diters il o malotain weight s




image17.png
long erm. Furthermor, asings particlasly problematcfor
hose vith dabetes o ohr diesss where blood ugar mustbe
contolled. Ketone produced rom the beeakdow of . an
‘Cause the body 0 g ko dangeros condition called metbalic
Katoscdoss. I i ssements sbout fsting, Davis s an side
hat whest catrs i Esting pinfl while noehes esers st
egulry. Soch sttements have o bass n .

D Poin — Redice ke of ll carbolplats,nclcing -
eriive and utenfee g, evn o ey do ot prodice

"Analys  The s xperentindictiog ghten s ndi-
coed tht gt gransdo ot produce opiokds. The same.
i NIH stdy showingthat wheatproduces pid showed
hat iceandsoy s prodise these ppdes, bt there i ll
Information o the fctofthes pepeides i ivo.

D Pt T ange ofvegetables o should b -
pandd 0 ale o the consomptio o ety it amrnts
ofegtalesof many ypes. el re ecourag 0 e  range
of ates and testune and ada widevriety of vegtais o et
et

“Analysi ~Tis s soun advice tha concurs wit the US.
Dicary Guidelines Advisory Commitie, USDA MyPyramd,

4nd USDA MyPlt recommendstions, s wel a3 wide vrity
fpublic nd privae ot suc a th Produce o Beter

e Foundation. Most utrtonistsareryiog o trumpet tis
mpartant message 10l segments f the US. popultion.

v ot s shoudd b incded i e it b o s
beraly han vgetabls b they ar o ichin suga that
raies Hood suga. Furter,avdabl s i Norh America are
It with Hebicidos e v e, sl and b
P

“Analyd  The US. Dietary Guidelioes recommend ighty
morevegetable fake than it ik, s there  some 3res-
ment it Dav statemsent. Howtver, hre o sgrcment
it i easoning regnting hesugar contentof k. While
s tru that l ugars have the capaciy o s bood suga.re-
estch shovs that theinclusion o fru actally iproves the
qualyof disbetcdie (106) 0 educes ncdenceof meta-
bolcsyndomme and rlted condiions (107

"Asto D ssements shutth production o it n the
Uitd State, i s teesting hat e makessuch s oy
bt s and ot vgetsbles, s borh ypes fprodc ca
Tecive the sam types f treatments.

D ot Mininiz et iy whi cooking fods and.
nevr deep fy fods.

“Analyt It ecommended thtfryng s mthod o food
preparationbe uied sparingly becuse o th amount of St .
S0k the et and s potentil o prcce AGES

D Pt - Eat 1-2servings of ullftcese pe oy, bt
i cotage hes,ogurt,anddaey ot han chcs.
Analysi  For ot adlts, 2o o servings of ey per
dy s ecommendod,and chcse and thr dakyproducts s
‘o ay to et recommendationsfor daey snd btsinthe al-
Chum,viamin D, nd iboflainthey contain. Mt ditary
gidlines ecommend consmpion o ow-at cheeses, howerer,
ecaus ull it heeies ey be high i both saturted it
calorie. Th al o i cottgechse nd yogurt doek ok

Have much Werature o support .t ther v severa e
viewsof numesous e ht show the mporanceof milk and
fermentd ik prodacts sch s yogurt i he dic (108,109)

Davs Poin oy fods 4 well as l ods cotaiin genci-
caly modifed organims (GMOS). o be avided Roundp-
eady sbeans compred with g sopbeans s lertions
e, pancreatc, testinl, and st s, whch can b
ety shown 10 b cosed by DNA resrrangement t the s
on st Foods containing GO conti e protin tht
e it

“Analyi  Reviews o i topic do ot necssarly rech the
e conclusions a thse i hereview i by Davi 110).In
contrast the revew conductd b the Eropean Food Sfty Au-
hordy (EFSA) daws th falowin concuson sboutgenetically
modifed (GM) lants wihimproved gromomic characerstcs
ke ericideolrance anlo et resstance (1) Therma.
sty of these experimentsdi nt incicte dincal effctsor
hitopathoogical snormaltis n organ ot fexposed
animals.Insome cases adverse flects were oted, which were
Al o terpret e t0shrtcomings i th studies” I vivo
‘utient bosvslablty o  ange of GM plants wa ot g
cantly At fom thatof ogenic non-GM line and com-
mercllvaretis Furher,the EFSA snalyss discuse the
problem of splying methods desgned o testing thetoxicty of
miroconstiuents 1 whol foods detved rom GA plant.In
many cassarge amouns of th fod sdmiisteedsccrding 1o
tandard oxicky method leds o nutsitioal imbalices and

“Thus, o fthe repots f aderse et may k.

e dueto G fods, bt rather o disodereddes.

v Poin  Allow ground flssod, bt it e con-
sumprion1o 1 cup (30-50.) i nde 10t have an o pact
o o s

“Analyi B fassed and egumes have  verylow Gl and
have high levesof ditry Ber. Health profesonal and dietary
uidelinesrecommend incessiog the take o lgumes s 3
Souceof s prten, lte, B viamins,and minerals, o wel.
5 thet iy hower chlestero nd contrl bood sogar:
Tadions! medicine haslong recommended beans o these
benetts as wll (1),

Davi Point - Avd s dues becase ey haveHigh G|
andarehigh i strches. Drid fats shovid be consumed ey o

Analyi - Drid s bave  range of Gl Likell boby-
st foods, thei cabobydates noed 1 be considred by
Giabetcs s partof it plan, Dt e excllent sources
of detary e ad hep withxation. They s cotrbut o
minera Lk, incding potsstum,  pien of concern. Data
from NHANES actally show tht those who et died rus
have better nurtonl profils an ex more s and vegetabes
overall (113, As ot ofcriication, neter s nor dses
Contain staches

Summary
‘Wt el s chargessbout the el of st o tout the
Ve of ow-caboydrte dits. Wi these dits ave b
hown 10 promate rapid eigh s nthe mcum e (6
mondis) and ey be advantgeous foridvdual with -
ol syndrome and sbmormal gacose tleance,they have ot
b hown t e ong-term scutons 0 besy o mostpeope.
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1 fact the it with the grsts ot s s e
thosethat nchde l he fd groups, ol n saleramouts:
ecommend exerie fous e per week:and ol slutions
{hat v sustsinble oer the o erm (110 A mach larger pro-
poction o peopl who keep weigh o dosowith et that sre
Highii i, vegetabe, ow-fat iy eancats, and whole
rains than hos who fllow the ypes of s (1)

i qiteprobable tha the strict remova fweat from the
et ould el weght reducton 5 wheat s ncorporated
Ioto w0 many fods hat s chimination ould kel caus -
icant reducton ncloi take. Howerer s wih all weight
los lans i s ot reduction ot fod groups omited,that
cous weight o Based o the recommendation o elimiate
Wheat o the e, the ecipes suggested i the bock are o
reme and includefemssochas wheat-fe i, whic s d-
crbed by the authora “pot sty enugh 0 had i your
Hand Consumer, even dictrs,ned hesensory quiles o the
oo they at 0 et b standad,an snsory it
o b th long erm sustinabilty of s det.

“This bk difers rom oxherho-csbobydrse diebooks
hat € ames et 3 he worst byt offender. Futhe,
e bok caims thatwheat . spacil problen becaue i forms
n sddctiv peptide. While whest contis bt of protens
hat o pepids thtotrac it oo recpton i i,
{her i e evidencethat thes sn effctiv i wivoor i the.
uman body.Thre s lo e evidence o suppor chims that
heat caesthe withdrava- ke symplens st vith das-
S chemical addictions.

‘Davs o clims that elimination of whestfom the di re-
s the cure o many conditons,rom didbets o rishes.
Neaty alloftheconditons hecims e made bete by whest
ol ae s mproved by weght loss,s is atibetion of
mprovement t whest emova & overly simplstc an s lkly
an aceurste deduction,

I Wheat el Davs b points out he ncrase s the nc-
dence ofcla nd kher atoimmune disesses absered ecnt-
Iy He it this withgenetic hanges n whest vaieties and
gt qualy. A Fsano s his group t the Celisc Resarch
‘Conter i Bltimre s the e reson s oneof a sumberof
possble causes forth ncressd inckdence of celc disene and
possbly other auoimmune disase. Pssblecuses incde
et detcton nd denticton, gencic predispostion, e
100 caly additonof gaten t nfnt diets an s brsstisdig,
changes n bakingprocedures such s shoter ementation
s grstr addion fgsen 0 by prodacts (specily
duetocresed et whol o), he clen theory. ..
hat o bestyles e toocen and e increaing autcmonune
eacions, ncessd usof aibiotc, nd changes i he mcre-
blome (ot bacers)with chanes i he dict nd evironmcnt
(4 Fasano d Center for el Research s, personal o
manicaton, 011)

‘What el makesassertions sbout changes n oden st
varieties and bsmes thes o manyslments.Pan resders
Have e th all o highe yikds with s inputs,making o
cen whest varietes mre ocn nd e pepared o feed &
bl populaton of9 b, which i predicted o be reached.
oy 2050 Shot.stea ot whest and ot crops e i
‘il be ecesay o meet evironmetal and opulation chal-
enge. Suggstions tht growers et low.yid crops s ot
il ¢ sustanable srcuural ln.

Forceelchemss the book s provocative, making many.
asrtons. We st an indvsey st work o cneure that we s up.

o curentinformation snd be constanty vglaot that hanges
I varieties and food products o nt ave unitended conse-
quence. We b nod 0 beable 0 ounter unfounded theries:
0 charges sbout whestand whest products withscund scence
nd uhsd,crtal esoning Whi some of e chars i
the bookare disurbing, ecent review n eined gans s
ring, At compiee sy (116)of 135 studis nthe -
crture, the suors conclude that“Th st majorktyound 50
‘saocations between the ntke of refined-grin foods andci-
Bovascur diease disbetes, weight gan, o overal oty A
fewstudies found that very high nakes ight b asocsted
il some ypes of cancers, bt moderat levels o consump-
thon the risk were ot sgnfiant.The otlty of vience shows
hat consumption ofup o S0% o all rinfods 4 refinec-rsin
oo (without igh el of added &, suga,or sodm) s ot
ssocsted withany icreased diease ik The reviw sio st
(s that ating more w7 foods remaios a important
hesth ecommendtin.
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Wheat Belly—An Analysis of Selected Statements
and Basic Theses from the Book

e o
St Catherin Univeriy, . Pus, M, US A

vty o the posiions discused in the book il be snslyzsd
\sing et lesture by s ssing Dav ot d then
providing a aalys o th point. The saements canbe divided
ot fourcategoris 1 those which aebased o ood,sound
nutiton science: ) those that aeconroversal L there e
tudisspporting both sdes ofthe s 3 thse that e the-
. they have o dta o support o rftethn: and ) those
hat r couner o widlyspported dsta reprted n the scen-
e and medical lesre.

ObesityandWeight Loss

Davi Pint - The bk opes witha mber o bservaions
about abosty now and i he st nving ha besiy s e
{ing it 19505 Furter, Davis s that i the 19505 i s
o he st o women o exgage in ogging o terregular
xercs programs.

“Anabpis One hasanly to s trough the Centrs o Dis-
st Control snd Peventon bl map” (1), whih dteback
o the 1970, o observe the change i colosovr e d
verifythat ey was aer i he 19705, sa noing oobe-
Sty the 19505 n 1950 onethirdofthe population s ver-
weigh (body mass index [BMI] > 25)an s than 10% ofthe
popolation was bese (BM> 30 The obety e hs ncressed
21486 snce 19502

i sl tre that women wererrely sen oggiog o enrolied
i organized exercise progeanns n th 19505 However, e
plication that women did ot execs s nt flly sccurat,
That Davi dos not ention that fstyle ingeneral wers much
mareactve i the 19505 Mach geserenergy expenditue oc.
curred i the 19508 because women wlked more snd engaged
i numerous physcaltasks ssockated with maintining
house Fewer bor-sving devces meant more energywas x-
pended i proceses nsde and utsid the hme. Labor wss
expended g garage doors,opening cas anging nd wrig.
i chthes,rning shoveling snow, cooking nd doog dshes
Thee e few escaltors and  ivited number of sutomatic
dhwashers, washing machincs, and spi deyers. Fow peole st
in front o levision o long hours, and o one had prsoral
computers. Theathersgniicant iffeence r 100 oumerous
ol So il th satement s true tht women i the 19505
wre ot engaged i formal execis programs or regalaryfog-
gt the park. thy genralywer ependin much o -
exgy than the women o today who fen bave more sedenary
ityls.

st

Davi Pint - Elimintion of wheat rom the dit s the oy
il of weight . I i paint popuation e rcounts -
s cerences ofrapid,effodss wegh s f 10,20, v 50
o more pounds sy b lmination of whe fomthe i, e
s he s of owe-<canbohyrte dics o theclimination
ofwheat

Analyi - Rapid weigh loss often occurs with adberence o
any weightos e he shrt s Stuies andtsimonils
‘documenting dramatc weightloss sbound, specily when the
s are ow i corbobydrates(3-7) Recommendtions 0
lminate wheat i conjuncion i the other advic inthis
ok reves the Whest Blly dit o be s kwcrbobydrate die.
Wil i tru tha sch dits have b show o causemore
apid wightlos than sher dit i the il 6 mith ollow-
{ng s regimen, hey do o el i reter woight oss
over i e el e dropoutstha aher dit ypes that
ane more blanced snd do ot eiinateeniefod groups.

Davi Point  Elimiatonof whefom the it i st
it Ao cure and iiation, A fewof he e examples ht
e occred ithcliminatonofwhea fom the it nclude the
foliwing 1) mameros atients withabroralgcse lerance
o type 2 dibetes el were curds ) st sflrers it
clainated e nhalers o were curd 3) acid el il
owel o ad s sulrersreported fewer o 0 -
ons 3155 ear o woma with ulerative cols b com-
Plt tmarvindand n lomgrrquied gy ) 2 eur o
i nable o walk becase oot i i wals i, 5)
mber o atents ported ncrasedenrgy 6 thts eported
more constnt prformance and ) e it dstoted ey
mproved. Davi poits vt that whest i 0 s h s one
pretl il the e of symptons.

‘Anali ~The rductions i type 2 disbetes el and
metbolc syndzome ced it with weght s (), il Davi
tribution tha disesse mitigtion s d o whest renovl
ook suppoted. Reducion n calores nd o of weghtby any
method i the number ane rcommendtin o dabets siocs-
thons round the word (£9),

Othe s thtthe simination of whest from te it -
duced dsase are oteresting but n the en e smply st
il Moy o the medics condions prported o vaish with
the imination of whestca b et vanih with weightloss
achieed by ny method. Exces weight s wel documented .3
actor i sume rashes, slcp spoa, s e, and astina comn
plcstions (10-13). Stdie show e mpact o hese condiions.
Can e lssened o shminaed by weightlos. Most detes reprt.
having ncesiedenrgy andthis can sy b scrbed 1o
wightloss 3 well s 0 some f the the i, whest o gl
{en sensiiviy b et 0 sbout .o bl bl
cases snd the s caused b dermatls hesptorris (11,15
ferms of mprversent i physical prformance threae nly
Testiannials and popala res books such s th et book
thored by enni lye Pere Dukan (16).




image08.png
D Point - Whest consionption e 0 el sy Cn
sty stses the et oo pids dstorts sl
esporsc s abornal mctablic sigal that affct vy or-
o in the by, nccdig et stagen (which resuls
o what e terms e s, ad s o flamation.

Analyis  Cents esty i the utetonsl and medical -
ertune b ermed vicers dpose tise (VAT).The fcts Dvis
prsentsshout centa sk ar ru an warran oncern.
What i ok rue s h whest causes this condition andthat
iminationof whest will cuethis condition.t s well docu-
‘mented that n e foo or oo group i sponsible for VAT
Too many calores fsny ki and oo e xerise wil sk
VAT Recent daafom the Franingham Heset Sty cobert -
ot o tht whet icreses VA act, those who most
chosly aderd o ditey guidelines hd the et VAT (17,
Speciicaly those o bad th et vicers it accumvlation e
o srving per day o eined grins andthe srviogs pe day
of whlegrain 15).

D Point T prfferstion of st products arllls e
e it

Analis — Alhough the ssociation may be truc his s 0
cxampl of e misseof crrtions 0 mply caustion. i,
e precise meaning ofprlrton of whetproduci” s un
o Inmany cass, e bread s e tha s xten .
omes betmeen 1900 and 1950 However, more recent Satsis
from the US. Department of Agricalue Economic Ressrch
Service(USDA-ERS) show 328 ncrsse n whest products
inc 1970 (19). Davis docs ot repor he more imporiant -
mation fom the USDA-ERS paper (19, howeve,whichnots
A big jump i average cslori niake etwesn 1985 and 2000
without s corrsponding ncsase nthe eve ofphysial aciiy
(calore expenditue) s the pinefcorbehind Amercs s
ingrtes ofchsityand Type 2 dabets.. Consunption in 2000
e 12 percn o roughly 00 cloics sbove the 1985 levl™
Furthrmore, many correltions ca b made.Icresin wabt
e s asocaed withincrased s of chewing g, incresed
s of unaing shoe,and the prlfraion of igh- 1 e
cren, 5wl amy b oftberproducts. Such ssoc-
o s siply asstations nd do ot prove sl

Giycemicindex and tarches

s Point— Whol-wheatbreadhas e nde (G1)of
72 which s igerthan e s (G1=59)

“Analysi - Whale-whest beead does have I higher than
bl sugar G i  essue that compare the blood ghcose e
sponse lced by 50 of valable carbohydise fom  ood 0
the bl ghcoss response elced by 30.gof gcose. Th Gl of
e sugar (sucros) s disetly related o s comption, which
5 alfhigheGIgacose and hllow-GI frctos. Thas, the
tare of thesetwsugasreslts i  moderte G, ane that s ow-
e than whole whest bread.

One spect of Gl tht s fsquently misundersood st the
messure ot usd 0 compare vry difeent amounts of
o, Fif gramsof scrose o gacose approimately 3 ble-
spoons) wouldyedfitygrams of sad bl crbohydrte. iy
grams o valable carbohydrse fom whale-whestbead s
"mach mor than iy gras ofbread socebead i ot all carbo-
ot andall the arboydrate s not valable. s would
ke 144 g of whole-whest bread (5. e .2  per ) x|
11 g of whit read (39 sces) oy 50 g of saible carb-
e

Davis Pint - The tarch i whe s diflert from that found
i othercarbobyirate-ichfods ecause s amplapectin sructure
st 0 b very ffcietyconverted 1o bood g Dvis
Sates that while wheat s A sructur,bananas and pottoes
v Bstrctre, and eganeshave  C sructue.

“Analyis - Most common food stachesae 4 mix o o
tach meseies thre.fourthsamylose and on-fouth mylo-
pectin. The mount o amylopectin n whest arc s il 0
othe o starches an many othcr strchsources, even some
rom nongrain sources Incontrastto Davis mplcation, whest
s ot mor el converied o glcos than oer comimonly
ingosted Toods, nduding thoe from ather grains. oot sarches
Such 1 cooked potato snd 41 are als esdly comered 0
blood lacose. Furthermare, some creal e o hve higher
araunsof smylose, such s high-amyloe wheat o maiz, re
gt slowly (20)and may ctally ot b dgested 1L -
Coming resitant sach nstead.

A number o ctosdetermine the rte of elery o glacose
1o the lodstrem, incudingthe amylos and amylopectn
atodegre of branching of e amylopecti, ot oftech
eltinaed chan enghs o theamylose snd amylopectin
ranches, and sructure o the starchgranle, 1o mame ot e,
These s dependent o th particular plant a vaity and the.
tach by i he plnt.

“Th sacch digstiby of diflsent plat spcie s de-
pendent o thesructur o the tarchgraule and s regons of
Semicrysallnity G1). Sarc chemists decrbethe rystalline
patensof sarches s having A, B, and C steucure (22) Amy-
lopeeti double-helcal chatn can the o the o ope.
ydrsted type B hexagonal cystallies o the denser ype A
crystalltes it taggered monolini packing. The acual
tructure depends n the lnt sourceofthe granules. Type A
taches ae ot unigue o wheat,a Davsple, bt v ound
1 o0t ceels and ave branchchain enths of 23-29 gl
cose s T this st confguration the starch chaes sre
Tocsed o the outside o he molcul,making them esdly
accessble 0 stack by amylases, Eeysces by the enyme
mesns th tarch will sl elese hcose oo the bood-

“Typ B sarchs have slghly longer branch chai kengih o
=30.44 ghacos uitsand may b octediside  complex ol
ccule, making them moe naccssble o amylases. These ype B
taches e found inunripe bananss and raw potato tarch.
Thes ar nteresing fcts, bt heymay bave Ll mpacton
Butman utriion because we eat vey Ll e strchfom mosk
plant, including unvpe bananas and rw potatoes. Dvis i cor-
ect i otng ht g stare s ype C stroctur, which
s combiation f types A and B and i the owest 0 resk
down.

Davis Poin T elationstips between oo g, sl

respose, and G, as desrbed by i, e the ollowing:

1) Whole-whest bred consaption st i the same oo
lcose esponse s e bread constaption: Eating 2 s
O whol whetbread s oo suge more than  an.
ybar

20 Pusta s lower Gl b ofthecompresion o the whest
s b i dos raseoodsigara -6 .

3 A theesgg onelt cause o i i oo ugar and i n-
crwie n s,

0 Wholehet brad consonption el n igher lood -
arlees hankidey beans o poatochips
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Analyd - Davi stemerts regading th eationsbips b
neen bl glacos, sl esponse, d 1 e nacurate snd

midesding

1) Whole-whes read consumpton dos producethe sme
o response s whitebred consumpion. This e
mentby Dais s ccuat boweve, ot usrs of the GI
and gycemic oad (GL) s unaware that th amountof
bresd e diflrent 1 akes more whole-whes read thn
it bread o bt the s hcose rsponse. Alkhugh
It i conet tha whele-whest breads bave  ighr GI
han candy ba such 35 M orSnchers b, s previ-
ously mentioned th Gl compare 50 of avadble carb-
et which s about 4 ces f whale-whestbread nd.
about 25 02of Mars b5 the vl of oo s diffren.
I addion.there aeseverl o volved n vl
carbohydenelevlsincluding the at contnt of the oo,
ehich mpedes smylae civity: other componens such 35
s, atualy -G ood: nd e rich phenolcs nd.
antoxdants i thechocote, which lowe the Gl of the
Candy bar I short,because the cloies nd trents de-
Tiverd by thetwoprodacts e s vastly dilret, s ot
possble o ke  diec comparion that s mesningul It
houd l e poined ot thtnot al whale whest bresds
yild ighce Gl o example, some sordough whole.
Whestbreads (23) have s G < 56, which  the vlue guoted
fora Marsbar.

2) Pasta doe have s o Gl than bead because hedese
tructur ofthe pasta mpedes mylses from readily c-
cosing he carbobydate and.therfore, does ot ncrsse
blood suga apdly (1) Davis el thre s poblem
bcause the pata delvers ghocose over s longeperiod of
time. Howerer, o, seady deivery of gcos o the
bloodzea s consided dhantagous because it avids
Large swings n oo suga Furter,ther b eady supply
of gucos fo the brain andforuse by el throughov he

body.

3 ot that n melet caussnoise i lod sgar el
4 misundersanding of e el between food nd
e et on lood sgar. Akbough s ru thatfods
st do ot conan carbobydise o ot e bood gh-
core o gnfcant degre the nestion fpocin can
impact od glacose by causing sl relese and
hrough it ieston produce aminosed tht e gl
e Further,satog hat 3 omelt doe ot s sl
K incorrect.Allod potin simulte sl eese (25
atough no sl e s el o the e deree.
Foodsauch s milk,whih hsa very low G, have s grest-
capacy o i sl el hrough e relete of
Incrtn hormones ad he presceof malintcopic -
noscds

) Whole-het breadoe i igher blood suga han
Kidney besns o pottochip s severa o, Firs.
beans e a et souce ofdeary e, some of ki,
whichlowersbood glucos response.Scond. the crbay-
drvein besn i s avadble Posto chps e  wer
hcemic respone thanwhole-wheat bread becse they
continmore than 35% . a0t mpedes e, Fr-
{her,sach i potatochips has beencooked 1 cole,
cauinghe strch el nthe fod o eyl
produce alowe heemcrespone.

Addicion and Menta Funtion

"Davi Pt - Wheat i h " mest destrctve ditry
gt because durin s digestion  reaks down o pep-
ids that t s xorphin exgenous apiids). Frther e s
Ut heat s e i g, H claims that te cxorphins
ntract with pid ecptors.modultn o asorpion and
Stimudtig apprie. He s ht what, ke other dicive
Sstancn, casoes wilhdawal symptoms when 5 remaved rom
e dt.

“Analss - St conduced by the Natona st of
Heath (NIH) show that pepsn bydrolss o whest prseis can
produce peptdes hattrac with opld ecepors (26 How.
v the e NIH study tht vt Davs i st he
productonof sch peptdes romth beskdown o whest o
hows that other foad prtens s produce pepides with the
Capaiy o nerctwih opiid rceptors (2. I ther words,
h i that wheat s e i hi regar s ncort. iy
Iystes of milk protcin, 4. alpha-, bt o kappa-casen, -
Ph-actalumin, bt cogloblin, andctotanserei, S
e ighestapioid sty In addiion to milk proein nd
wheat glten,ric bunin, bovine st i ot hemoglo-
i, v protein fom spinach all rocduce pepid rg-
ments capable ofnercng withopod ecepto igands 25)

Furter,the sudisindicating whess possie apioid poten-
il were condcted thr i viro o by feedingthe preformed
peptides (29),not the whest el The sthors o the 1979 NIH
iz sty conchade by satin tha peptides deved rom
same oo prsens may be of physilocal importance, bttt
rther st st shov hat thse pepides s bsoebed snd
ebvered nacttothe vaious opod eceptors s dose kvl tht
canhavean mpac (0], Experiments ecing whest oods, not
s, st b conductd todecrmine he sctual s
ofpeptidesfrom ghtenbrekdown.

Some stdics have s shovr benefical fcts o hse ep-
id I avadbl o the oy, heyhav the potenis o improne
leuming performance nd o help contol bood preseu (3
5

Davi Pint - Wheat pids are o addictive theycuse ele
10 be unal o contro i cating,and remowl of wheat o the
it causs withdrowl

“Ansias - Th contrl o ting ad te nse of sty are.
afced by many mechaniss, o physical elings offllss
(dstetion) 0 nesroendocene poychlernaional. socland
senory fctos. Whil some suggest certa oods, such s sugars
and s, re addctive,the subjc b vry contrversilSupport-
g evidenc s weak and scrc, with o dataon bumans
(3034 Human dats on witdrwl efcts romfoods o theis.
components, except for caline, e noneisten. There s 50
evdence o subsantae Dav s ahout wihdraeal sy
{omn esubing from removalof whest fom the i

I addion, Dav s that et caussunconielale
overeating contlt wih cxsting dts, which show relese of st
ey hrmones resling from the ingsion ofwhest.Protins
Smulate chlecystokinin snd lacagon- ke pepde | elesse,
and wheatand pesproteos shve  ronges iy than ober
Sures st the reles of both ormones (35).Th il
ity f ghten to st two sty hormones calls n qus-
o Dav' o tha i spurs et Infact,some dota sugget
htconsumpton ofprotins sch s those i ghten may be 3
ood dtary tstegyfor wightmanagemen (39,
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D Punt - Whetingestion atrs mood and s mertl
Toggnes”

“Ansyss - Thee s e dta showiog i whest consup-
i hers oo o mentlacuty.In Ay with sl -
ber of patents with el s, gt restriction Fled to
improv the nerologia iy (3. I contrst. ncreed
scrtoni s socted wih  sense of welbeng and et
mood. Wheatbacutsadded o e dietsofmabsourbed ndan
primary schoksged chidren actualy mproved cogaive bty
£

“her i ot sugesiog hat adding e to ran-bsed dits
sy educe messreof ey Fo exampe 3 3y of Sy
K withvery it it s predominanly on whest the
addtionof e s the ing oo in whest educed e
e of ety (38) Wil thi coud be i 0 sggest whest
Casesproblen il cogntion snd mood. i et ndics
Bt hat s ow i s Good otiton s b vohed
Tecommendtions o et complementaeypat protein 0 obsn
llf e requied a0 cds i the eeded amounts.

Another sty shows hat the estion of many potein -
uding whest ltn, owers typophan evels.Howeve whet
o contis cibobydrste, which css sl s and
Change the o oftypophan o cter el aming s,
casing a0 ncrese i ypophan ad,this, an ncrese i see-
toninleves (3940

Wheat Breding and Genetics:

D Poin  Whea s heprodstofgetic escarchand 1o
day weae cting genetcallyalered wheat.

“Analyi - Modern cultted food pants s th produc of
housands fyears of pant beesling, and st 0 excepon
Bresding prograuns htve enabled anumber of posin cutcomes
i termsof plat yed, oo qualy, s mutitonal vlue I s
Iotresting o note e whest vretiscried o th New Workd
by colnits did vy prly bocsuse the vaieties wer no s
10 the ne clmatic conditons. Th colonistsd ot savebe-
caus theycouk s raios native o th regn. Thi s one ex-
‘nple thatshves the ncesiy ofdveloping vricte tht
proidean sdeuste ik fo th prevaing agronomnic condi-
Hions Wheatbreeding s ot s Davts s, new echnol-
gy that hasoccuredsnce 1940, g efrs such s those
by Norman Borlg and obers hve reuled n sgniicant ad-

In 1970 Borbug won the Noble esc Pie foc his whest snd
grin breding programs. Pograssuch s his produced grins
it bigh yids that grow nder 3 vide varity o condions and
Tl sddres vorld food supply challoge Despitethe s
o nth bok,these varictis wereprocuced sing adions
Pant breing techaiques. ey ther ar nocommercially
vl gnetclly maded whet varits sod

s Poin  Tere are crmntly 22.000-25.000 varites o
et which e all e sl of oman itevetin,andtese
it aeundreds peraps hasands,ofgencs apart o
cikorn brd nturally,Piof 194 hre h bee e change
o whea o for e han 200 years, b since thn he s
s changesin the whest protei Srcte have csedsevee.
probes forhuman immune resonses.

“Analyt - Pl redersdotevenet produce wheats
it ncessd idd,decressed ned or e nputs,ad -
provd growthsnd survivabilty under a myriad of st snd
il conlitons sod resistance o plant diseses and pests.Follow-

g Davi ogic most f the foods we s, ot whest, bave
he potental o putus t sk snce ey all of hefod crops
grow today ar theproduct o pant breeding,He b mples
htthe ew vaieties d theproens tey xpress e eher
e or i some way barmf.

Davi Pint - D et v comprise 9% ofthe wheat
o wokdvide,and hes sy s never b sed o -
s oranials He cis ht agiclual cetists st the
e tht yihtion could enerate ybrds ht an e or
i comsonpion.He e ht 9. the protens e i
medning hey ve found i nithe aves. Herthe claims it
i uespecedgeetic rarrangeent e n allered prtins
with ptetialytovic fcts.

Analysis  Short s, naked whess have b readily ad-
opted by s aroundth workd bcausemore wheat can b
Barvestd rom s and withfewer input A shrt st 3
particulry desisble i i that ke the sed head s
Tkl 1o lodge (3 condsion wherethe hevy head ll o he
ground and remtns unbarvested), ths preveting o of g
ringharvest I word with an evr ncessing bonan poe-
Iation hat i seching o sustaoabilty. the rgiement for
e nput o the nefo e and vl

T adion, plant anonl expres prosensthey havethe.
'DNA code toproduce, Creting a i roen e -
atonof the DNA or RN Emvisonmentlcondions cancase
or i th expresion f certain protin, bt i camn ode
o prtens that et the gemene ths, ybeidiztion o
hest doc ok ceste unique prtens (1),

Davi Pint - Ancent whestssch s cinkor contain 8% pro-
i comparsd o aveage proei contents o 12-15% n moder
whets. Further,ancen whets dl ot couse he symptoms
new varite do.

“Anahss - The USDA Workd Whest Cllcton hows s sp-

el varstion i rotein content (om0

228, it sbou one-tird f his e geneic contoland the
cemaining o hinds cotrolld by enviommental condions
@.

CeliscDisesse

"Davi Pt - Celac ptents e weihthen hey diminse
et fom thei dit.

‘Analsis - Numeroos studie have s that acdlts and il
dren vith cln disese who sick o ghten-re it have
igher BMIs han those who do ot (13-46) This i due inpart
o'hehighly avaiible arch n dits basd om o, potate,
and corm sarchs The verage glten-fe die i g of -
ary e pr day compared o th 12-15 /day f ersge
‘Amerkcans s the ecommended 25 g/day for womnen nd 38 g
daylormen.

Davis Pint - Glteins have eensclected byl breedes,
and heseprotin i he D gemome of whes rige el e

“Analysis  reeders do et for 3 number of arsctersics
i wheat. Thes ncde icresed i, disss resancetolr-
ance o drought and the agromomic condions, mproved
rent conten through messurs o ncese total prten o the
i scdsing, and mproved breadimaing qaley

"When tlking oot breadmaking cpabiy, Davi i corect
i satng tat gtenin s sought o the deisbe propeties.
Th presence fceran high malecula weight (M) ghenins
helpsto prdce highe vlume nd the deirable baking
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