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Abstract 

 
One in 133 Americans has celiac disease and an unknown number have an intolerance to gluten, 

an abnormal response to the ingestion of gluten. With the average length of diagnosis ranging 

from 7 to 11 years, people with celiac disease or gluten intolerance often live in a state of 

malnutrition for years before diagnosis and treatment.  Currently, the only treatment currently for 

celiac disease or gluten intolerance is lifelong adherence to a gluten-free diet. The purpose of this 

paper is to review pertinent research related to the role of the nurse in the diagnosis and 

management of the spectrum of gluten sensitivity at both the registered nurse and advanced 

practice nurse level. 
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The Role of the Nurse in Celiac Disease and Gluten Intolerance 

 Celiac disease (CD), once thought to be a rare childhood disorder, is under diagnosed in 

the United States adult and pediatric populations. With a changing clinical presentation as well 

as advancing technologies, the question of how to diagnose and manage celiac disease becomes 

particularly pertinent in health care. The length of time between onset and diagnosis with celiac 

disease still stretches out for years and there is some level of disagreement as for the best way to 

diagnose the illness. Additionally, there is a stark lack of research pertaining to celiac disease 

and gluten intolerance in nursing literature, raising the question: what is the role for nurses 

related to the diagnosis and management of celiac disease? 

Statement of Purpose 

The purpose of this paper is to review pertinent research related to the role of the nurse in 

the diagnosis and management of the spectrum of gluten sensitivity at both the registered nurse 

and advanced practice nurse level. The role of insurance and reimbursement for care will not be 

addressed in this paper. 

Definition of Celiac Disease 

 Celiac disease, the intolerance to gluten, a protein in wheat, barley, and rye, affects as 

many as 1 in 80 to 1 in 240 Americans (American Gastroenterological Association, 2006). The 

disease is characterized by “a chronic inflammatory state of the proximal small intestinal 

mucosa, which can impair digestion and absorption of macronutrients and micronutrients and 

results in increased net secretion of water and solute” (American Gastroenterological 

Association, 2006, p. 1977). Gluten is poorly digested in the normal human small intestinal tract 

due to a lack of prolyl endopeptidases, a family of enzymes with the ability to break down 

proteins (Gass & Khosla, 2007). This lack of enzymes results in the generation of extremely 
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large gluten peptides as large as 10 to 50 amino acids in length (American Gastroenterological 

Association, 2006). The ingestion of gluten in a patient with celiac disease causes atrophy of the 

villi, fingerlike processes which the surface of the mucous membrane of the small intestine and 

serve in the absorption of nutrients (Pickering, 2006). Next to the villi are crypts, invaginations 

of the epithelium that surround the villi. These crypts have stem cells at their base and supply 

new cells to its surrounding structures. With the ingestion of gluten, these crypts hypertrophy in 

a patient with classic celiac disease. The villus atrophy causes myriad symptoms in a celiac 

disease patient. Because each villus is covered by additional microvilli that increase the surface 

area and secrete enzymes to aid in faster absorption, the function of the microvilli is also 

impaired in celiac disease (Pickering, 2006). Lactose intolerance is found in almost all patients 

with villus atrophy from celiac disease because lactose is one of the enzymes stored in the 

microvilli (Thom, Longo, Running, & Ashley 2009).  Classic celiac disease is manifested by 

total or partial villus atrophy along with overt gastrointestinal symptoms and positive serology. It 

is an entity distinct from other types of intolerance to gluten that do not present with villus 

atrophy.  

Prevalence of Disease 

 This disease, the most common cause of malabsorption in the western nations, has an 

estimated prevalence ranging from 1in 99 to 250 (Barker, Mitton, Jevon, & Mock, 2005).  

Although the estimated prevalence of the disease is right around 1 in 133 healthy Americans, the 

prevalence of the disease in people with related symptoms is about 1 in 56 (The University of 

Chicago Celiac Disease Center, 2007). The prevalence rises even further in patients with first-

degree relatives who have celiac disease to 1 in 22. The prevalence of the disease drops slightly 

in patients with second-degree relatives with celiac disease to1 in 39. A mere 70% of identical 
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twins share the diagnosis (Thom et al., 2006). This relatively low percentage for two people that 

share identical genetics shows that the expression of celiac disease and gluten intolerance is more 

complex than simple genetics. The prevalence in African-American, Hispanic American, and 

Asian Americans is 1 in 236 (The University of Chicago Celiac Disease Center, 2007). The 

female-to-male ratio of celiac disease is 2:1 (World Gastroenterology Organisation, 2007).  

Clinical Presentation 

 To discuss the clinical presentation of celiac disease, the following topics will be 

discussed: malnutrition, dermatitis herpetiformis, and generalized gastrointestinal symptoms. 

Malnutrition 

With only atrophied villi to absorb nutrients as optimally as possible, the patient becomes 

malnourished with continued ingestion of gluten. Most nutrients are digested and absorbed 

throughout the small intestine, and the proximal duodenum and jejunum are the major sites of 

“digestion and absorption of carbohydrate, protein, fat, iron, calcium, zinc, vitamins E, D, K, and 

B12, and folic acid” (Thom et al., 2009, p. 246). This malnourishment causes a multitude of other 

symptoms, such as diarrhea, weight loss, anorexia, and lactose intolerance.  Children may 

present with “vomiting, generalized abdominal pain, failure to thrive, muscle wasting, irritability, 

and sadness” (Thom et al., p. 245). Adults may exhibit “unexplained lassitude, malaise, 

abdominal distention, GERD, and weight loss” (Thom et al., 2009, 245). Although celiac disease 

usually presents with weight loss and diarrhea, the presence of an elevated BMI and constipation 

does not dismiss the diagnosis of celiac disease.  

Dermatitis Herpetiformis 

Another common symptom of celiac disease is dermatitis herpetiformis (DH), an 

intensely pruritic and blistering rash that can present anywhere on the body, but is usually 
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localized on the buttocks, knees, elbow, and scalp (Thom et al., 2009). DH is diagnosed by skin 

biopsy and is treated with a gluten-free diet and, if needed, medications such as dapsone or 

sulfapyridine (World Gastroenterological Organisation, 2007).  

Generalized Gastrointestinal Symptoms 

 Common gastrointestinal symptoms for celiac disease include chronic diarrhea, weight 

loss, anemia, abdominal distention, lassitude and malaise. These symptoms may vary slightly in 

children to include failure to thrive, short stature, vomiting, recurrent abdominal pain, muscle 

wasting, irritable bowel, hypoproteinemia, irritability, and unhappiness (World 

Gastroenterological Organisation, 2007).  

Celiac Disease as a Chronic Illness 

 The prevalence of chronic disease and risk factors for the development of chronic 

diseases are increasing, thus placing greater demands on health care systems and providers 

(Dennis et al., 2008). Because of this, it is important to implement evidence-based protocols 

regarding chronic disease development and management. Celiac disease fits the definition of a 

chronic illness, “a condition that people may ‘live with’ over extended periods of time (i.e. more 

than six months)” (Lawn & Schoo, 2009, p. 205). In an effort to lessen some of the burden on the 

health care system, prompt diagnosis and patient education in celiac disease is important. Past 

research has demonstrated that registered nurses are effective at providing chronic disease 

support such as education and training (Dennis et al., 2008) and thus should be considered for 

any chronic illness education and support programs.  Because there is no cure for celiac disease 

expect for a strict adherence to a gluten-free diet, chronic disease self-management is all the 

more important. The effectiveness of any health support service that could reduce the strain of 

chronic diseases on health care depends on the health care providers (Lawn & Schoo, 2009). 
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These providers must have an updated education and understanding of the disease in order to 

efficiently diagnosis and manage this disease.  

Theoretical Framework: Hygiene Hypothesis 

 The hygiene hypothesis, first proposed in the British Medical Journal in 1989, proposes 

that microbial exposures in childhood play a crucial role in the development of the immune 

system, thereby avoiding the development of allergies or allergic diseases (Russell & Finlay, 

2012).  Evidence in the last 50 years has shown that intestinal microbes play a definite role in 

influencing immunological events that lead to the development of disorders such as celiac 

disease, inflammatory bowel disease, and autoimmunity. It has been suggested that the changes 

in diet, hygiene, and the use of antibiotics and antimicrobials that are associated with 

urbanization have caused the disappearance of these microbes that are so instrumental in the 

development of the immune system. In fact, it has been shown that any microbial exposure 

during the perinatal period has been linked to an upregulation of the genes involved in allergic 

reaction, thus altering susceptibility to allergic diseases. The hygiene hypothesis has been 

supported by increasing evidence that demonstrates that allergic diseases such as celiac disease 

emerge “as a result of interactions from genetic, environmental, and microbe-driven factors 

during perinatal development” (Russell & Finlay, 2012). 

The Gold Standard of Diagnosis: Villus Atrophy 

 Due to the pathophysiology of the disease process, villus atrophy has long been the gold 

standard of the diagnosis of celiac disease. It is considered the “gold standard” of diagnosis 

because it is considered to have 100% specificity and sensitivity to diagnose celiac disease. 

Current recommendations are to confirm the diagnosis of celiac disease with small bowel biopsy 

specimen (Pais, Duerksen, Pettigrew, & Bernstein, 2008). Usually, it is the Marsh classification 



 11 

system (Figure 1, p. 38) that is used to describe the grade of villus atrophy, or shrinkage, (Van 

der Windt, Jellema, Mulder, Kneepkens, & Van der Horst, 2010). The Marsh classification 

system, developed in 1992, grades the villi, small projections that line the small intestine, on a 

scale 0 – 3c, with each grade indicating increasing hypertrophy of the crypts and atrophy of the 

villi or decreasing function  (Pais et al., 2008). Characteristic findings in the villi of classic celiac 

disease on endoscopy include scalloped folds, fissures, and a mosaic pattern of the villi as well as 

flattened folds or smaller size folds (World Gastroenterology Organisation, 2006). Current 

recommendations are to take at least four specimens from the second or third part of the 

duodenum. Small bowel biopsy that demonstrates villus atrophy is not specific to celiac disease, 

but symptomology consistent with the disease often round out the diagnosis (Pais et al., 2008).  

Gluten Sensitivity Spectrum 

It is important not to use small intestine histology as the singular deciding factor in the 

diagnosis of gluten intolerance. The American Gastroenterological Association (AGA) states that 

there is a “spectrum of small intestinal mucosa injury that ranges from minimal with an increase 

in intraepithelial lymphocytes to total villus atrophy” (American Gastroenterological 

Association, 2006, p. 1977). This statement shows the support from the AGA for the concept that 

gluten intolerance can occur with varying or absent villous atrophy. Figure 2 (p. 39) illustrates 

the idea of a spectrum of responses to gluten with celiac disease as the most severe. Figure 3 (p. 

40) illustrates the idea of a celiac iceberg, with only patients with a classical presentation 

receiving diagnosis, and many more remaining undiagnosed. This supports the idea that gluten 

sensitivity, an abnormal immune response to gluten, can occur in the absence of the enteropathy 

that characterizes classic celiac disease (Verdu, Armstrong, & Murray, 2009).  In some patients, 

only “minor mucosal changes” are present that can be easily overlooked by the histopathologist 
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(Feighery, Conlon, & Jackson, 2006, p.1173).  Both the pathological and the clinical spectrum of 

celiac disease can vary considerably from “severe to subtle, and clinically significant symptoms 

are not necessarily restricted to the individuals who manifest classical mucosal injury” (Verdu et 

al., p. 1588).  Although gluten sensitivity and celiac disease may share a common etiology, and 

may even been opposite sides on the same spectrum, gluten sensitivity does not fulfill diagnostic 

criteria for celiac disease. 

 Currently there are no clear clinical management guidelines for gluten-sensitive 

individuals that do not show classic villus atrophy. Individuals who are sensitive to gluten, have 

the symptoms of celiac disease, and positive results to serology testing are “orphans, living in no 

mans land, acknowledged neither by functional disease specialists nor by Celiac Disease 

specialists” (Verdu et al., p. 1588).  

Summary 

 Classic celiac disease is an abnormal response to gluten characterized by villous atrophy 

as graded by the Marsh classification system. The ingestion of gluten in a patient with celiac 

disease causes a state of malabsorption and can also present with dermatitis herpetiformis and 

generalized gastrointestinal symptoms. Currently, 1 in 133 Americans has celiac disease. Current 

health care providers must have an updated, evidence-based understanding of celiac disease to 

efficiently diagnosis and manage this disease and facilitate chronic disease self-management. 

Currently, the standard of diagnosis for celiac disease is villous atrophy with positive serological 

testing. A section of patients may have minimal or absent villous atrophy but still display an 

abnormal immune response to gluten as demonstrated by serological tests. These patients may 

benefit from a gluten-free diet but can not be diagnosed as having classic celiac disease.   



 13 

Chapter 2: Review of Literature 
 

This chapter will review the literature using topics related to celiac disease and gluten 

intolerance. Both quantitative and qualitative studies will be included.  The databases searched 

were PubMed and CINAHL. The search terms used included “celiac disease” and “gluten 

intolerance”. Studies were only included if they were peer-reviewed and published since 2005.  

 
Types of Diagnostic Tests 

 
 There are myriad tests to diagnose celiac disease, all ranging in specificity from mildly 

specific to celiac disease specific. To discuss the types of diagnostic tests for celiac disease, the 

following topics will be addressed: biopsy, serological testing genetic testing, and gluten-free 

diet.  

Biopsy  

Currently, the gold standard for the diagnosis of celiac disease is histological examination 

of the small intestine mucosa. Using only this approach, it was thought that only 1 in 2000 to 

3000 individuals had celiac disease. Emerging research is beginning to demonstrate the faults of 

using endoscopic biopsy as the gold standard of celiac disease diagnosis. The very 

histopathological abnormalities of celiac disease that a endoscopic biopsy looks far are patchy 

and can even be missed entirely if the quantity or quality of specimens are insufficient (Lebwhol 

Kapel, Neugut, Green, & Genta, 2011). Another problem with small bowel biopsy is that 

histological criteria vary across current research and are not always clearly described (Van der 

Windt et al., 2010). It has been realized through research that deficiencies in quality related to 

endoscopic evaluation of the small bowel may contribute to the low rates of diagnosis of celiac 

disease in the United Stated (Lebwhol et al., 2011). It seems that proper adherence to the 

guidelines of submitting at least 4 to 6 specimens was only followed in 35% of all endoscopies 
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with duodenal biopsies. With the introduction of more sensitive serological assays, it has been 

realized that celiac disease has a 10-fold higher prevalence (Feighery et al., 2006). It is now clear 

that practitioners can not simply use one diagnostic test for celiac disease. The diagnostic 

approach must be much more comprehensive and directly informed by current research.  

Serological Testing 

 Serologic studies for celiac disease can be divided into two groups based on the target 

antigens: anti-tTG antibody tests and antigliadin antibody tests (World Gastroenterology 

Organisation, 2007). The 4 serologic studies, two tests for each target tissue, are the IgA 

endomysial antibody test (IgA EMA), IgA tissue transglutaminase antibody (IgA tTG), IgA 

antigliandin antibody (IgA AGA), and IgG antigliandin antibody (IgG AGA). Table 1 illustrates 

the types of serology tests divided by target tissue. The IgA EMA test has the highest diagnostic 

accuracy and is either positive or negative. The IgA tTG test is highly sensitive for celiac disease 

as well and is less costly than the IgA EMA test. IgA AGA and IgG AGA have a lower 

specificity for celiac disease and are not routinely recommended (World Gastroenterology 

Organisation, 2007).  

Table 1  

Serology Tests for Celiac Disease  

 

Target: Anti-tTG antibody 

 

Target: Antigliadin antibody 

IgA endomysial antibody test 

(IgA EMA) 

IgA antigliandin antibody 

(IgA AGA) 

IgA tissue transglutaminase 

antibody (IgA tTG) 

IgG antigliandin antibody 

(IgG AGA) 



 15 

 

Genetic Testing  

 Genetic testing for celiac disease also exists using a protein complex called the HLA-DQ 

heterodimers, specifically proteins composed of two chains of peptides differing in composition 

in the order, number, or kind of amino acids (Zhanhua, Gah-Kok, Gan, Lei, Kishore, & 

Kangueane, 2005). HLA-DQ is a label for heterodimers and does not stand for anything. 

Because susceptibility to celiac disease is related to the presence of distinct HLA-DQ 

heterodimers, the DQ2 and DQ8 heterodimers, genetic testing for these alleles has 100% 

sensitivity for the diagnosis, and yields a “negative likelihood ratio and posttest probability of 

zero” (Hadithi, et. al, 2007, p. 299). Populations that to not have DQ2 at all, such as the Chinese 

and Japanese, will not have celiac disease at all (World Gastroenterology Organisation, 2007). 

Although it was once thought that these alleles were only a prerequisite for celiac disease in 

Caucasians, research continues to show that it is also a prerequisite in people of all ethnic 

backgrounds. Although the test is specific for celiac disease, it is not enough for diagnosis 

because just the possession of the alleles is not the same as the expression of celiac disease. The 

addition of HLA-DQ typing to TGA or EMA testing provided the exact same performance as 

those tests alone (Hadithi, et al., 2007).  

Gluten-Free Diet 

 An extremely definitive test for celiac disease and gluten intolerance that is often 

overlooked by medical professionals in the gluten-free diet. This test is relatively low-cost, and 

most patients see improvement within weeks of a strict gluten-free diet. The integration of the 

gluten-free diet into diagnostics could provide a simpler, cheaper path to diagnosis. For example, 

a patient with a positive tTG test could be started on a gluten-free diet without a small bowel 
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biopsy. If the patient’s symptoms improve, the patient could be successfully diagnosed, and if 

the patient’s symptoms do not see improve, then at that point the patient could be biopsied for 

further evaluation. This stepwise approach to celiac disease and gluten intolerance has proven 

accurate and specific in clinics that have tried it out, and cost analyses show that this may 

decrease the expense of investigation and diagnosis by almost 30% (Barker et al., 2005).  

Difficulties in Diagnosis 
 

 The average length of diagnosis for celiac disease ranges from 4 to 11 years, with a 

median length of 7 years (The University of Chicago Celiac Disease center, 2007). As serious as 

disease is, and as serious as the implications for a missed diagnosis are, surveys of patients with 

a disease of gluten sensitivity have reported an average of 5.8 to 11.7 years from presentation of 

symptoms to diagnosis (Thom et al., 2009). This timeline is so long for multiple reasons, 

including the increasing prevalence of “non-Celiac gluten intolerance”, or “subclinical celiac 

disease” – a condition that has the same symptoms of celiac disease upon ingestion of gluten, but 

that lacks the classic villous atrophy of celiac disease. Additionally, clinicians are unaware of the 

various presentations of celiac disease and there are several myths surrounding the disease, such 

as that it is a rare disease, occurs only in Caucasians, mostly in Europe and the USA, occurs only 

in childhood, and can be cured with treatment (World Gastroenterological Organisation, 2007).  

Symptoms 

Another reason for the length of diagnosis is the vague symptomology of celiac disease, 

with many patients presenting with abdominal pain, constipation or diarrhea, and fatigue, which 

could be caused by a wide variety of conditions. Put another way, many physicians remark that 

celiac disease seems to be a chameleon of a disease, mimicking the symptoms of myriad other 

diseases, making the diagnostic process a long one. This reason has been demonstrated in the 
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literature particularly in the pediatric population because children experiencing certain symptoms 

may not know to have their parents seek proper medical attention (Toftedal, Hansen, Nielsen, C., 

Lillevang, Hansen, T., & Husby, S. (2010).   

Selection of Diagnostic Tests 

Additionally, controversies in diagnostic tests can leave many practitioners unsure about 

the most specific test for celiac disease, which can lead to misdiagnosis or a completely missed 

diagnosis. Until the literature comes to a clear consensus on the best evidence-based approach to 

diagnosis gluten sensitivity disorders, this uncertainty will contribute to long diagnostic waits.  

Screening Celiac Disease Candidates 

One difficulty in diagnosis knows whom exactly to test. Research has shown that general 

population screening is not currently recommended, however (Toftedal et al., 2010). It may be 

more practical, however, to screen patients that fall into “high-risk” populations, such as those 

with first-degree relatives who have celiac disease or those with autoimmune disorders. Patients 

with Type 1 Diabetes, for instance, have a prevalence of celiac disease of 12.4%, higher than the 

general population. Another population that would be more likely to have celiac disease is the 

population in which symptomology is consistent with the disease.  

Lastly, due to the aforementioned increase in a subclinical presentation of the disease, 

many patients have begun to fall into a “no man’s land” of diagnostics, where they may receive 

the diagnosis of gluten intolerance, irritable bowel syndrome, or be told that they are healthy. As 

Figures 2 and 3 illustrate, there are a variety of recognized types of celiac disease that differ 

slightly from the classic presentation of celiac disease that many practitioners are familiar with. 

In addition to these presentations of celiac disease, there are even more abnormal responses to 

gluten that do not include any level of villous atrophy, but still present with positive serology 
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testing. These patients many continue to seek medical care until they are finally diagnosed with 

some level of gluten intolerance by a practitioner that understands the varied presentations of 

celiac disease and gluten sensitivities.   

Implications of Undiagnosed Celiac Disease 
 

Celiac disease is associated with reproductive complications, “including delayed 

menarche, fewer live births, and higher rates of miscarriage” (American Gastroenterological 

Association, p. 1978). The World Gastroenterology Organisation (2007) has linked several 

complications with undiagnosed celiac disease, such as cancer, malignant lymphomas, small-

bowel neoplasia, orophargyngeal tumors, large-intestine adenocarcinomas, unexplained 

infertility, osteoporosis, stunted growth, and autoimmune diseases such as Type I diabetes, 

thyroid disease, autoimmune liver disease, and neurological disorders. In patients with celiac 

disease and associated osteoporosis, bone mineral density improves after a gluten-free diet, but 

may not return to the normal range (World Gastroenterology Organisation, 2007).  

Common Co-morbid Conditions 
 

 Research has linked celiac disease to a large number of co-morbidities. It is the stance of 

the American Gastroenterological Association that “testing for Celiac Disease should be 

considered in symptomatic individuals who are at particularly high risk” (American 

Gastroenterological Association, p. 1978).  Patients who are at particularly high risk include 

those who have previously been diagnosed with disorders that have a high association with celiac 

disease. The prevalence of celiac disease in patients with unexplained iron deficiency anemia is 

increased regardless of gastrointestinal symptoms. The prevalence of celiac disease may be 

increased in patients with osteoporosis, with 1.5-3% of patients with osteoporosis also having 

celiac disease. The prevalence of celiac disease is patients with type 1 Diabetes Mellitus is 2-5% 
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in adults and 3-8% in children. The prevalence of celiac disease in patients with liver disease 

ranges from 1.5-9%. The prevalence of celiac disease in patients with Down syndrome ranges 

from 3-12%, which indicates that the risk of celiac disease in patients with Down syndrome is at 

least 5 times that of the general population. The prevalence of celiac disease in patients with 

autoimmune thyroid disease is 1.5-6.7% (American Gastroenterological Association, 2006). 

Patients with celiac disease or gluten sensitivity are not at any higher risk of developing food 

allergies to foods or proteins such as peanuts or casein due to the separate mechanisms of 

reaction of a intolerance to gluten and allergic or anaphylactic reaction (Harvard University, 

2011).  

Clinical Context 

 Qualitative research contributes to the understanding of the context for people diagnosed 

and undiagnosed with celiac disease. Close relatives and those living with someone with celiac 

disease or a gluten intolerance have a unique set of emotional issues that arise directly secondary 

to their association with this disease. According to close relatives, it is not uncommon to have 

feelings of guilt when they ingest gluten in front of their partner, child, or relative with celiac 

disease or even when that person did not have any options at a social gathering or restaurant 

(Sverker, Östlund, Hallert, & Hensing, 2007). These relatives even described the pleasures 

experienced at a social gathering to be diminished when there was no gluten-free options for 

their relative and some even experienced anxiety about the situation. Many shared experiences of 

“witnessed vulnerability” when the close relative felt that the disease become a burden in social 

situations for the gluten-intolerant individual, such as when “no gluten-free alternative had been 

prepared” (Sverke et al., 2007, p. 416). A reported restriction in freedom on action was common, 



 20 

as it was not often possible for these individuals to have the same spontaneity when choosing 

restaurants or dining experiences    

One of the findings that the interviewees described that the “gluten intolerant person 

automatically had a preferential right of interpretation of most food situations in the family” and 

some families even found that the preferential right of interpretation “also implied that the 

gluten-intolerant person had the power and control in the family not only in food situations, but 

also in general” (Sverker et al., p. 417). Once the gluten-intolerant individual complains about 

the preparation and deems the meal to be contaminated with gluten, the cook has no choice but to 

defer power to the gluten-intolerant person and discard the meal.  

The implications of celiac disease and gluten intolerance on family life were often 

extreme. Some families noticed that friends and family visited less often in order to avoid an 

awkward situation involving a gluten contamination. For those individuals who had traveled 

abroad with their afflicted relatives, they described the difficulties of celiac disease to be 

“augmented abroad because of the lack of information and language difficulties,” and that this 

“decreased their pleasure and happiness during holidays abroad (Sverker et al., p. 418). On a 

more positive note, the families noticed that after “some years with the diagnosis” that the 

gluten-intolerant individual finally began to “dare to question the lack of knowledge” of staff at 

restaurants and dining facilities and “requested better service” (Sverker, et al., p. 418).   

Summary 

 The gold standard for diagnosis is to use duodenal biopsy in conjunction with serological 

testing. Genetic testing also exists for celiac disease but is not usually used for diagnosis. A 

gluten-free diet is another diagnostic tool, but is not commonly utilized in that capacity. The 

average length of diagnosis stretches out of years due to the vague symptomology of celiac 
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disease, controversies in diagnostic tests, controversies in screening, and atypical or subclinical 

presentations of celiac disease, as well as a wealth of gluten sensitivities that do not present with 

villous atrophy.  
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Chapter 3: Methods 
 

Criteria Used to Select Studies 
 

A broad group of international literature pertaining to gluten sensitivity and celiac disease 

was identified using search terms ‘celiac disease’ and ‘gluten intolerance’. Databases searched 

were PubMed and CINAHL. All studies were in English, peer-reviewed, published since 2005, 

and were research studies. The search yielded a total of 25 research studies. For the purpose of 

this Honors Thesis, nine studies were selected for critical appraisal. Specifically, these studies 

were related to the full spectrum of gluten intolerance, diagnostic standards that diagnose the 

spectrum of gluten intolerance, and screening specific populations for gluten intolerance.  

 
Critical Appraisal of the Research 

 
 Of the nine studies selected for appraisal, two were systematic reviews, six were cohort 

studies, and one was a randomized control trial. The method used for critical appraisal was to 

identify the research design, sample size, methods and measures of study, rate the level of 

evidence and quality of research, and determine the applicability of the study to the topic in 

question. The Johns Hopkins Nursing Evidence-Level and Quality Guide (Newhouse, Dearholt, 

Poe, Pugh, & White, 2005) was used to rate the strength of evidence for each study.  

Studies Related to the Full Spectrum of Gluten Intolerance 

Sverker et al. (2007) conducted a prospective cohort study. Twenty-three participants 

were interviewed using a series of interviews. Participants were asked about sharing life with a 

gluten-intolerant person. Participants were selected if they had previously participated in other 

studies focused on sharing life with a gluten-intolerant person. Data were collected first using a 

series of letters constructed by the researchers followed by semi-structured interviews. Examples 

of quotes were presented as evidence of the trustworthiness of the findings. Specific concerns 
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included guilt about not being affected by the disease, anxiety about witnessed vulnerability, and 

restrictions in daily life. This non-experimental study was rated as a Level III for strength of 

evidence (Newhouse et al., 2005). 

Kurrpa et al. (2010) conducted a prospective cohort study that consisted of 59 children 

with suspicion of celiac disease in addition to 17 children who were seronegative as a control 

group. The intervention was a gluten-free diet. The intervention and control groups were formed 

by inviting all qualified participants to join the study based on serology results. In the group of 

59 participants who were suspected of celiac disease due to positive serology, 17 had normal villi 

(29%) and 42 had villous atrophy (71%). Even though the 17 with positive serology had no 

villous atrophy, the disease process was exacerbated with continued gluten consumption. When 

these 17 participants started the gluten-free intervention diet, both the gastrointestinal symptoms 

were alleviated and abnormal antibodies were not detected. The study concluded that those who 

have positive serology indicative of celiac disease have a celiac-like disorder and would benefit 

from early treatment despite normal villous structure. The study also concluded that diagnostic 

criteria for celiac disease should be re-evaluated. This experimental study was rated as a Level 

III for strength of evidence (Newhouse et al., 2005). 

Diagnostic Standards for the Spectrum of Gluten Intolerance  

Barker et al. (2005) conducted a prospective cohort study to examine if patients with very 

high TTG titers, greater than 100 units, can be diagnosed with celiac disease without small-

bowel biopsy. The study selected 103 patients who had both TTG testing and small-bowel 

biopsy. Of these patients, 58 (56%) of these patients had positive biopsy results and 49 (84%) 

had high TTG levels with 48 of the 49 having positive biopsy results. The sensitivity of this 

method was shown to be 0.980, meaning that using this method, celiac disease was correctly 
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diagnosed 98% of the time. In this particular study, it was already known if the patients had 

celiac disease or not due to previous duodenal biopsy. Given the limitations of non-experimental 

research design, the study determined that only using TTG levels without small-bowel biopsy is 

acceptable for those with high TTG levels, but that those with low or borderline values, less than 

20 units, should undergo biopsy. This non-experimental study was rated as Level III for strength 

of evidence (Newhouse et al., 2005). 

Hadithi et al. (2007) reported on a prospective cohort study with 436 participants. All 

patients were referred for small-bowel biopsy for the potential diagnosis of celiac disease. 

Sixteen of the patients (3%) were diagnosed with celiac disease. A positive result on both TGA 

and EMA serology testing had a sensitivity of 81%, meaning that the two tests could individually 

correctly diagnose celiac disease 81% of the time. Testing positive for either HLA-DQ type, a 

genetic marker for celiac disease, had 100% specificity for diagnosis of celiac disease. The study 

concluded that in a patient population referred for symptoms and signs of celiac disease, TGA 

and EMA were the most sensitive serum antibody tests and that HLA-DQ testing, if negative, 

excludes the diagnosis entirely. This non-experimental study was rated a Level III for strength of 

evidence (Newhouse et al., 2005). 

Pais et al. (2008) conducted a retrospective cohort study with 247 participants using 

secondary data analysis of a university hospital database. All patients treated from January 2001 

to May 2006 were selected from the database with keywords “consistent with celiac disease,” 

“not consistent with celiac disease”, and  “villous atrophy.” A total of 102 patients (41%) were 

identified with a diagnosis of celiac disease. It was concluded that only two biopsy specimens 

would lead to a diagnosis of celiac disease in 90% of cases and that four biopsy specimens would 

lead to a diagnosis of celiac disease in 100% of cases. Based on these findings, the study 
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recommended that for 100% accuracy of diagnosis, four biopsy specimens should be taken. This 

non-experimental study was rated a Level III for strength of evidence (Newhouse et al., 2005). 

Van der Windt, Jellema, Mulder, Kneepkens, and Van der Horst (2010) conducted a 

systemic review of 16 studies that included 6,085 individuals. Of these sixteen studies, three 

were nested case-control studies and thirteen were cohort studies, three of which used a 

retrospective design. Studies were selected if they “had a cohort or nested case-control design 

with enrolled adults presenting with nonacute abdominal symptoms, the prevalence of celiac 

disease was 15% or less, and the tests used included gastrointestinal symptoms or serum 

antibody tests” (Van der Windt et al., 2010, p. 1738).  The study concluded that among adult 

patients presenting with abdominal symptoms, IgA antibody testing had very high specificity for 

diagnosing celiac disease. As a systematic review, the study was rated Level I for strength of 

evidence, even though the study was composed of non-experimental research (Newhouse et al., 

2005). 

 Lebwohl et al. (2011) conducted a retrospective cohort study. This multi-center study 

included 132, 352 patients who underwent duodenal biopsy for the diagnosis of celiac disease. 

The study found that in only 35% of cases at least four biopsy specimens were submitted. 

Because current guidelines recommend that at least four specimens be submitted during 

duodenal biopsy, the level of adherence is much below expected levels of compliance. The study 

concluded that the probability of a new diagnosis of celiac disease was increased when at least 

four specimens were submitted. The study also concluded that adherence to the guideline of 

submitting at least four duodenal biopsy specimens yields a higher diagnostic rate as there are 

four chances for the disease to be detected rather than two. This study was rated as Level III for 

strength of evidence (Newhouse et al., 2005). 
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Screening Specific Populations for Gluten Intolerance 

Toftedal et al. (2011) conducted a prospective cohort study with 9,880 children ages 8 

and 9. A questionnaire was developed on the basis of five items suggestive of celiac disease and 

mailed out to each participant and filled out by parents or guardians. Of the original participants, 

7029 (71%) of participants responded, and based on results, 2835 (29% of the original 

participants) were invited for blood tests based on results. Of the invited participants, 1720 were 

tested (60% of invited participants) and 24 (1% of those tested) of them had positive serology. 

Of these 24 children, 17 (70%) underwent an upper endoscopy with 14 diagnosed with celiac 

disease. The study concluded that preclinical and low-grade symptomatic patients with celiac 

disease might be identified by their responses with a mailed questionnaire. This non-

experimental study was rated as Level III for evidence (Newhouse et al., 2005). 

Ford et al. (2009) conducted a systemic review. Fourteen studies were included in the 

review, seven case-control studies and seven case series studies, with a combined sample of 

4204. 2278 (54%) participants met diagnostic criteria for irritable bowel syndrome (IBS). The 

study concluded that the prevalence of diagnosed celiac disease was more than 4-fold of that in 

control groups without IBS. The study concluded that screening patients that meet diagnostic 

criteria for irritable bowel syndrome may be an effective method of screening for celiac disease. 

As a systematic review, the study was rated Level I for strength of evidence, even though the 

study was composed of non-experimental research (Newhouse et al., 2005). 

Summary of Articles 

 In summary, 9 research studies that included 2 systematic reviews, and 7 non-

experimental studies were appraised with one of the non-experimental studies being qualitative 
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research. The studies addressed diagnostic standards that diagnose the spectrum of gluten 

intolerance, the full spectrum of gluten intolerance, or the treatment of gluten intolerance with a 

gluten-free diet.  
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Chapter 4: Translating Evidence into Practice  

Synthesis of Evidence 

The studies that addressed diagnostic standards for diagnosing the spectrum of gluten 

intolerance came to very similar conclusions regarding standards for biopsy specimens and 

serology tests. Barker et al. (2005) concluded that patients with particularly high IgA levels have 

no need to undergo intestinal biopsy for the diagnosis of celiac disease. The study recommended 

that in patients with mid-range levels of serology continue to receive intestinal biopsy for 

diagnosis of the disease.  

Hadithi et al. (2007) concluded the TGA and EMA tests were the most sensitive 

serological tests for the patient population with signs and symptoms of celiac disease. 

Additionally, the study concluded that using HLA-DQ typing had a 100% negative predictive 

value for the disease. The study recommended using the two diagnostic tests, HLA-DQ genetic 

testing along with serology testing, to provide the highest likelihood of diagnosis of celiac 

disease without duodenal biopsy.  

Van der Windt et al. (2010), in agreement with Hidithi et al. (2007), concluded that the 

IgA-tTG and IgA EMA had the highest performance of serological tests in the identification of 

celiac disease. IgA-tTG and IgA EMA were compared to IgA-AGA, IgG-tTG, and IgG-AGA. 

Because the IgA-tTG is automated and reliable, it is often recommended as the first step to 

confirm a likely diagnosis of celiac disease. 

Pais et al. (2008) study and Lebwohl et al. (2011) both addressed the standards for 

duodenal biopsy for diagnosing classic celiac disease. Pais et al. (2008) concluded submitting 

only two duodenal biopsy specimens correctly diagnosed celiac disease 90% of the time. The 

study also found that when four specimens are taken, celiac disease is correctly diagnosed 100% 
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of the time.  The study reported that unnecessary biopsy specimens simply add costs to the 

diagnosis as well as the workload of the health care staff. This study corroborates the current 

clinical recommendation to take at least four biopsy specimens during duodenal biopsy for the 

diagnosis of celiac disease (American Gastroenterological Association, 2006).  

Lebwohl et al. (2011), in concordance with the clinical recommendations, concluded that 

strict adherence to the proposed standard of submitting at least four duodenal biopsy specimens 

for celiac disease diagnosis resulted in a doubling of the diagnosis rate for celiac disease. This 

study indicated that simply following existing guidelines would lead to a doubling of the rate of 

the diagnosis of celiac disease without changing current standards for diagnosis to include other 

tests. It is important to note that under current standards of the Marsh classification for villous 

atrophy, even four duodenal biopsy specimens will not diagnose anything on the spectrum of 

gluten sensitivity except clinical celiac disease.  

The benefits and disadvantages of screening specific populations for gluten intolerance 

was addressed by both Ford et al. (2009) and Toftedal et al. (2010). Ford et al. (2009) concluded 

that the prevalence of celiac disease diagnosed by biopsy in patients with symptoms that met the 

diagnostic criteria for IBS was more than 4-fold that in controls without symptoms suggestive of 

IBS. This study indicates that screening patients with symptoms suggestive of IBS for celiac 

disease could be indicated due to the high number of patients that received a diagnosis of celiac 

disease in that population. Toftedal et al. (2010) concluded that a questionnaire may be a viable 

way of selecting patients with symptoms suggestive of celiac disease for blood testing and 

eventually duodenal biopsy.   

Sverker et al. (2007) and Kurppa et al. (2010) both addressed the full spectrum of gluten 

intolerance. Sverker et al. (2007) conducted a prospective cohort study. Examples of quotes were 
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presented as evidence of the trustworthiness of the findings. Specific concerns included guilt 

about not being affected by the disease, anxiety about witnessed vulnerability, and restrictions in 

daily life.  

Kurppa et al. (2010) addressed the treatment of gluten intolerance with a gluten-free diet 

and diagnostic standards that diagnose the spectrum of gluten intolerance. The study concluded 

that patients who have positive serological testing but normal villous atrophy could still benefit 

from a gluten-free diet and achieve remission of symptoms and a decrease in associated 

antibodies. This study also demonstrated the need for a restructuring of the diagnostic criteria for 

celiac disease and gluten intolerance.  

 In summary, two of the nine studies (Pais et al., 2008; Lebwohl et al., 2011) pertained to 

the number of biopsies sufficient for an accurate diagnosis of celiac disease. Both non-

experimental studies rated as Level III concluded that a minimum of four biopsy specimens 

should be taken, which is in accordance with current recommendations from the American 

Gastroenterological Association that sets the practice standards in the United States for celiac 

disease. Multiple non-experimental studies rated as Level III evidence examined the best 

serological test to use (Hadithi et al., 2007; Van der Windt et al., 2010) with consensus that the 

IgA and EMA tests were the most specific for diagnosing not only classic celiac disease but also 

for gluten intolerance. In addition, Barker et al. (2005) indicated that those with very high levels 

of IgA need not even have duodenal biopsy for a diagnosis of celiac disease or gluten intolerance  

based on a retrospective cohort study. A prospective cohort study, (Level III) and a systematic 

review (Level I) (Toftedal et al., 2010; Ford et al., 2009) examined screening for celiac disease 

and found that it may be indicated in populations with symptoms suggestive of celiac disease but 

not in the general healthy population. Sverker et al. (2007) indicated the need for more research 
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into education for the family members of those with gluten intolerance in a study rated Level III 

for strength of evidence and Kurppa et al. (2010) identified the need to broaden the diagnostic 

criteria of celiac disease and gluten intolerance (Kurppa et al., 2010).  

Implementation of Evidence as Care Protocols For Best Nursing Practice 

The proper diagnosis of celiac disease requires an interprofessional approach that 

includes nursing. The registered nurse has a role in the proper and timely diagnosis of celiac 

disease. The registered nurse has the opportunity to advocate for the self-management of celiac 

disease and gluten intolerance. The nurse practitioner has a more fundamental role in the 

establishing the diagnosis of celiac disease and gluten intolerance. With the wide array of 

diagnostic tests and procedures available, the nurse practitioner must choose the most specific 

and cost effective method of diagnosing the disease as directly informed by the literature. 

 Registered Nurse Role in Celiac Disease and Gluten Intolerance 

 Advocacy, a fundamental role of the nurse, is important in the diagnosis and management 

of celiac disease and gluten intolerance. The registered nurse can advocate for chronic disease 

self-management upon diagnosis. Even before diagnosis, the registered nurse can utilize the 

increasing evidence, although currently non-experimental, to encourage the patient to ask for 

certain diagnostic tests to increase the likelihood of diagnosis. In addition, the registered nurse 

can coach the patient to introduce a gluten-free diet and guide the patient is assessing response to 

the diet change, “you don’t need a prescription to go on a gluten-free diet” (Copelton & Valle, 

2009, p. 623). No harm would come to a patient on a gluten-free diet as long as caloric intake 

and nutrients are met. This study suggests that because standards of diagnosis differ that it is 

acceptable to self-diagnose based solely on symptom improvement on a gluten-free diet. 

Copeleton & Valle (2009) suggest is this due to diagnostic standards that differ substantially 
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from clinic to clinic and because of the non-medical dietary treatment of celiac disease, a gluten-

free diet. Establishing a medical diagnosis would require objective findings.  

Copelton & Valle (2009) also propose an alternative path to diagnosis, the scientific self-

diagnosis of celiac disease based on the results of serological tests now accessible without 

provider order. This is possible through direct access testing, which allows patients to order and 

pay for laboratory tests on their own. Once a patient receives a diagnosis along the spectrum of 

gluten sensitivity, the registered nurse can advocate for self-management of this chronic disease 

by educating the client that a lifelong gluten-free diet is the only currently accepted treatment for 

celiac disease and gluten intolerance. The registered nurse can also identify resources to facilitate 

adherence to a gluten-free such as a referral to a dietician who would have many more 

community-specific resources for those with gluten sensitivity.  

 To evaluate the role of the registered nurse as patient advocate, an institutionally-based 

quality improvement project can be implemented, looking at the length of time of the diagnosis 

of celiac disease and gluten intolerance and education levels of patients pertaining to their 

diseases. Additionally, the project could look at hospitalization rates for patients with gluten 

sensitivities for reasons directly related to gluten consumption or noncompliance with a gluten-

free diet.  

Nurse Practitioner Role in Celiac Disease and Gluten Intolerance  

 Increasing evidence based mostly on non-experimental research is calling attention to a 

population of people who do not have classic celiac disease but who do have an abnormal 

reaction to gluten. These patients may have an absence of villous atrophy or simply less atrophy 

than is currently required for a diagnosis of classic celiac disease. Although the nurse 

practitioner, like any individual provider, does not have the authority to change practice 



 33 

standards in a clinic setting, he or she could advocate for a change based on evidence. The nurse 

practitioner, for example, could address the evidence in settings such as a journal club or in 

medical meetings and conference presentations.  

Within the clinical setting, the nurse practitioner has opportunity to use a broader arsenal 

of diagnostic tools than was available previously. Because of the high specificity of the IgA and 

EMA serological tests for both celiac disease and gluten intolerance, evidence indicates the use 

of these serological tests as the best start to diagnose the spectrum of gluten intolerances. 

Although this evidence was non-experimental, research was based on cohort studies, some with 

fairly large sample sizes, ranging from 132 to 352 participants. No harm would come to patients 

by using IgA and EMA for serology testing over the previous method of duodenal biopsy. If 

serology is positive, genetic testing or duodenal biopsy is indicated. If duodenal biopsy is to be 

used, non-experimental evidence indicates a strict adherence to a minimum of four biopsy 

specimens for the diagnosis of celiac disease (Pais et al., 2008; Lebwohl et al., 2011). Duodenal 

biopsy may be skipped altogether in patients with extremely high serology results (Barker et al., 

2005). Also, the nurse practitioner should consider screening for celiac disease in patients with 

symptoms suggestive of celiac disease, such as patients with IBS or generalized GI symptoms 

(Toftedal et al., 2010; Van der Windt et al., 2009). Lastly, the importance of the gluten-free diet 

as a diagnostic tool cannot be overlooked. Remission of clinical symptoms with a gluten-free 

diet is a strong diagnostic tool for celiac disease and gluten intolerance and is a tool that works 

for the entirety of the spectrum of gluten intolerances, although based on a subjective assessment 

of symptoms and not objective findings.  

Because this evidence is mostly non-experimental, the risk benefit ratio can be used to 

evaluate implementation of the evidence into practice. This evidence demonstrates reductions in 
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morbidity over time and it also demonstrates that the medical benefits outweigh the risks. 

Although these diagnostic tests do not cure gluten sensitivity, they do contribute to establishing a 

medical diagnosis. At that point, a patient, if not already on a gluten-free diet, a patient can start 

a gluten-free diet and enter a period of remission of clinical symptoms until they ingest gluten 

again. The costs of the procedures are reasonable compared to the expected benefits of a gluten-

free diet and the recommended actions of adhering to a gluten-free diet are both practical and 

feasible.  

 If this protocol is implemented, an institutionally based quality improvement project is 

recommended to determine the cost effectiveness of the strategies and the percentage of people 

diagnosed across the spectrum of gluten intolerances with symptom relief as compared to 

previous standards. 

Implications 

 It has only been within the last decades that medicine has begun to realize the prevalence 

of celiac disease and gluten intolerance. Because of this, providers in every discipline went 

through training and education without extensive celiac disease or gluten sensitivity education. 

Without this education, practitioners may not have adequate information to diagnose and manage 

the patient with gluten sensitivity. In the profession of nursing, education needs must change in 

all levels of programs, from the associate’s degree nurse to the advanced practice nurse or 

doctoral nurse. These programs must be changed to include education on celiac disease, its 

management, and the nurse’s role in this disease process.  

 The the same concept applies for physicians. Because the majority of physicians today 

did not receive extensive celiac disease or gluten intolerance education in medical school, 

internships, or residencies, they may not have the evidence-based knowledge to select the 
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diagnostic tests shown to reduce the length of diagnosis of gluten sensitivity and cover the full 

spectrum of celiac disease. With the increasing level of knowledge about this spectrum of 

diseases, educational programs across all disciplines of health care need to shift to include 

education about gluten sensitivity to decrease diagnostic times and the strain of this chronic 

disease on the health care system.  
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Figure 1. Marsh Classification System 

This image illustrates the Marsh classification system for grading villus atrophy for the diagnosis 

of celiac disease. Normal villi without atrophy are not included in this image.  

American Gastroenterological Association. (2006). Marsh classification system [Digital image]. 

Retrieved April 19, 2013, from 

http://www.sciencedirect.com/science/article/pii/S001650850602227X  
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Figure 2. Spectrum of Gluten Intolerance  

The spectrum of gluten intolerances or sensitivity ranges from little or no sensitivity all the way 

to classic celiac disease characterized by villous atrophy and overt gastrointestinal symptoms.  

Spectrum of gluten intolerance [Digital image]. (2008, August 27). Retrieved April 19, 2013, 

from http://www.sleepwarrior.com/health-dangers-of-bread-pasta-and-rice 
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Figure 3. The Spectrum of Gluten Intolerance as the Celiac Iceberg 

The spectrum of gluten intolerances demonstrated as the celiac iceberg. This concept refers to 

the idea that only those diagnosed with classic celiac disease, also called celiac sprue in certain 

parts of the word, receive a definitive diagnosis. Other patients with varying degrees of gluten 

sensitivity are not diagnosed by the same standards as classic celiac disease.  

 Ferrall, R. J., & Kelly, C. P. (2013). Celiac iceberg [Digital image]. Retrieved April 19, 2013, 

from http://www.nature.com/ajg/journal/v96/n12/fig_tab/ajg2001827f2.htm 


