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Over the past five years, gluten and the proteins in wheat have received intense attention from the media and
consumers. There are several reasons for this. First, celiac disease once thought to be rare (1 in 3000) has been
documented to be much more prevalent than medical science had previously known - even though new data
shows that it affects only 1 percent (1 in 133) of the U.S. population. Second, in addition to increased incidence,
data suggest that its prevalence in the population has actually increased in the last half century. Third, a
recently identified condition called non-celiac gluten sensitivity (NCGS) has been postulated as affecting 4-6
percent of the population. Fourth, autoimmune diseases, asthma and certain allergies are thought to be increasing. Increases in these conditions are partly due to greater awareness and better diagnosis, but that is not
the whole story.
Current thinking includes a complicated array of external factors such as changes in the environment and diets
and internal factors such as genetic and gastrointestinal changes. These factors vary widely from the ‘clean
theory’ - that we are too clean - or that we ingest acid reducing medicines and antibiotics to a greater degree
than in the past, or to changes in wheat cultivars. Outlined below are some factors that have been shown to
contribute to these complex health conditions with additional supporting information provided by the rest of
the handout.
• Food intolerances, sensitivities and allergies can all cause or be symptoms of digestive difficulties. Left untreated or unresolved, these difficulties can lead to bacterial overgrowth in the gut, chronic inflammation, gastric or
intestinal necrosis and in some cases death (e.g., anaphylactic shock) [Skypala 2011; NIAID-Sponsored Expert
Panel et al. 2010; Sicherer and Sampson 2010].
• While at least 20% of people report having food allergies, the incidence in much less than that (Chafen et al,
2010). A 2010 JAMA review said that the actual prevalence is greater than 1-2% and less than 10%. Several references gave estimates at 3-4% [Chafen et al, 2010; Sicherer and Sampson, 2010].
• When stomach pH increases to pH of 5 or higher by use of antacid medications for ulcers or gastric reflux, or
by decreased acid production due to age or illness, digestion of proteins is one of the problems created. Without acid, pepsinogen in the stomach fails to be activated to pepsin decreasing protein hydrolysis. Thus proteins
leave the stomach incompletely digested resulting in large peptides and in some cases, intact proteins to pass
into the small intestine [Pali-Scholl & Jensen-Jarolim 2011]. Undigested proteins or large peptides in the small
intestine increase the risk that the intact protein will either interact with the immune tissues in the gut or cross
the gut barrier and trigger a cascade of immune responses.
• Low pH in the stomach also helps kill pathogenic bacterial and helps reduce the risk of intestinal and other
infections [Canani 2010]. When the pH rises, bacterial overgrowth in the stomach and the gut is enabled and
tight junctions in the gut are threatened. [Leonard 2007]. Loss of tight junctions lead to ‘leaky gut’ and allow
proteins and infectious and other agents to enter the body [Guttman and Finley, 2009].

• While antacids or gastric acid-inhibiting drugs are generally considered safe to use, a side effect of their use
could be an impact on pH and potential bacterial overgrowth.
• A life-long diet free of wheat, rye and barely is essential for those who have celiac disease. It is not clear
whether those who are gluten-sensitive must permanently remove wheat from their diets. Wheat must be
avoided by those who have wheat allergy. However, up to two-thirds who have wheat allergies as a child outgrow them by late childhood or early adolescence [Keet et al, 2009].

WHAT IS GOOD DIGESTIVE OR GUT HEALTH?
Good digestion or gut health is the ability to eat and process food in a way that does not cause discomfort at
any point in the process from chewing and swallowing all the way through elimination (e.g., bowel movement).
Abnormal digestive problems can result from food intolerances, sensitivities and allergies. Symptoms of poor
digestive health include stomach ulcers, heartburn (reflux), bloating, diarrhea, excessive gas, cramping or other
intestinal pain, and constipation. Left untreated or resolved, these conditions can lead to bacterial overgrowth
in the gut, chronic inflammation, gastric or intestinal necrosis and even death (e.g., anaphylactic shock) [Skypala 2011; NIAID-Sponsored Expert Panel et al. 2010; Sicherer and Sampson 2010]. While more than 20% of
people report having food allergies, the actual prevalence is estimated to be closer to 3-4% [Sicherer and
Sampson, 2010; Chafen et al, 2010].

IMPAIRED PROTEIN DIGESTION AND FOOD ALLERGIES
When the gut is working properly, proteins in all food (including gluten in wheat, rye and barley), are broken
down from into smaller components called peptides. The stomach’s strong acid changes pepsinogen to its active protein-splitting form pepsin. The low pH in the stomach (pH 1-3) not only helps to denature and hydrolyze
proteins, it is ideal for optimal activity of pepsin. Thus, the stomach plays a key role in the first steps of protein
digestion enabling smaller peptides that move from the stomach into the small intestine where they are ready
for digestion into smaller peptides and finally become mono and dipeptides. The amino acids are then readily
absorbed and used to build the proteins the body needs. The presence of large peptides or intact proteins in
the small intestine due to inadequate breakdown by the stomach increases the likelihood that these may enter
the body without being fully broken down and thereby have the capacity to trigger food allergies.
When stomach acid pH is increased (pH of 5 or higher) by either treatment with antacid medications for ulcers
or gastric reflux, or due to age or illnesses, large, intact proteins are more likely to pass from stomach into the
small intestine without being broken down [Pali-Schöll & Jensen-Jarolim, 2011]. The small intestine houses a
great deal of the body’s immunological function and it is highly suspicious of any “foreign” invaders (including
bacteria and viruses) that usually take the form of proteins. Large peptides or intact proteins in the small intestine, can react with the immune tissue in the gut or can be taken up by other body tissues leading to a cascade of immune responses. In some cases, the immune responses cause digestive discomfort (diarrhea, gas,
bloating). In other cases, the symptoms may be less obvious and take longer to emerge (headache, respiratory
allergies, asthma, hives) and seemingly be unrelated to food reactions [Sapone et al 2012]. Some reactions
may become more severe over time. The most severe food allergies cause anaphylactic shock, which can be
life threatening.

STOMACH pH, ANTACIDS AND FOOD ALLERGIES
Proper stomach pH is required for protein digestion but it also helps prevent the risk of intestinal infections [Canani and Terrun 2010]. Young children do not reach adult pH levels until about two years of age [Euler 1977],
and 50% of all patients 60 and older have low stomach acid levels [Davies 1930]. In addition, approximately 25
to 54% of adults in Western countries are affected by heartburn or gastric reflux each year and take antacids or
medications that reduce acid production [Everhart 2008].

Regardless of the type used, antacids have been shown to significantly decrease gastric acidity [Aihara 2003].
While antacids are generally considered safe to use for people of all ages, including pregnant women, antacids have been shown to lead to bacterial overgrowth in the stomach and the gut [Leonard 2007]. Metabolites and products of bacteria, including enteric infections and toxins, can impair the intestinal barrier allowing
proteins and other compounds to enter the body, setting the stage for allergies, autoimmune disorders, and
inflammatory disease (Fasano 2011). In addition, up to 25% of patients in a human cohort study were found to
have allergic sensitivities characterized by elevated IgE formation toward typical dietary components (e.g.,
milk, nuts, carrots, tomato) after being treated with antacids for 3 months and sensitization continued in 6% of
participants for 5 months after treatment had stopped [Untersmayr et al. 2005]. In a study of pregnant mice fed
fish protein along with antacids, allergies were induced in the mothers. Their offspring were also more likely to
develop allergies if exposed to fish [Schöll et al. 2007].

GLUTEN-FREE: CURE-ALL OR BAND AID?
The explosion of gluten-free products in the marketplace in response to consumer concern about wheat and
gluten has been remarkable. However, the claim that the elimination of these foods will cure many of our most
serious illnesses such as diabetes and heart disease is highly debatable and has little support in the medical
literature.
There are currently three recognized categories of wheat and gluten-related disorders: (1) Celiac disease, also
called gluten intolerance;(2) wheat allergy; and (3) gluten sensitivity; also called non-celiac gluten sensitivity
(NCGS) or non-celiac wheat sensitivity. Celiac disease, an autoimmune disorder characterized by degradation
of the intestinal wall, affects approximately 1% of people of European origin (Europe, North and South America,
and Australia) (Sapone et al 2012). Wheat allergy is an allergic response to wheat that can affect the skin,
gastrointestinal or respiratory tract. Estimates of wheat allergy vary greatly but may be between 2 and 9% in
children and 3% in adults (Sapone et al 2012). NCGS has been only recently described in the medical literature.
Its existence as a separate diagnosis is controversial partly because it is difficult to characterize being neither a
true allergy nor an autoimmune disorder. In a survey of patients seen in Celiac Clinic, NCGS was found to affect
as many as 6% of people with symptoms such as abdominal pain, eczema or rash, headache, foggy mind, and
fatigue. Since there are currently no laboratory biomarkers to measure NCGS, an elimination diet followed by a
challenge is used to determine if gluten removal is helpful.
While a gluten-free diet is essential for those who have true wheat allergies or celiac disease, it is not clear
whether those who are gluten-sensitive must permanently remove wheat from their diets. While gliadin (a
component of gluten) has been implicated in increasing gut permeability, many other factors including bacterial overgrowth of certain gut microflora, food components such as spices, and even stress have also been
shown to affect gut permeability (Ulluwishewa et al. 2011). For example, infection with enteric bacteria can
increase the likelihood of leaky gut syndrome, a condition in which the intestinal barrier becomes more permeable allowing antigens (proteins) to get through the intestinal wall and pose a threat to the immune system
(Fasano 2011).
Removing gluten from the diet may not resolve the inflammatory conditions within the intestine or stop leaky
gut syndrome. However, if the gut is allowed to heal using dietary and pharmacologic measures (e.g., antibiotics, probiotics and dietary measures) and lifestyle factors (stress reduction, exercise) that restore the gut microflora so that the inflammatory conditions are arrested, gluten as well as other food sensitivities may be resolved
(Ulluwishewa et al. 2011).
Food intolerances, sensitivities and allergies may pose serious risks to health and quality of life. However,
avoidance of a food without medical reason also has cost, convenience and potential unnecessary nutritional
ramifications. Thus, the importance of correct diagnosis and help with dietary planning is underscored. It is
imperative that patients with these conditions are treated by their healthcare providers. Registered dietitians
with their expert understanding of food and nutrition are ideally suited to assist patients in identifying, treating
and resolving or managing food intolerances.
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