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Celiac disease:  Examination of executive function and social phobia among female college-aged  

      students 

By JACQUELINE M. ARNONE 

Dissertation Director 

Richard P. Conti 

Problem Statement: This study compares traditional age female college students (18-25) 
diagnosed with celiac disease (CD) to age matched controls on measurements of executive 
function (EF) and social phobia (SP).  Although previous research in this area has been mixed, a 
preponderance of the evidence from these studies suggests that CD impacts cognitive functioning 
as a whole; executive functioning in particular.  However, most of the literature in this area 
focuses on age groups outside of the normal traditional college age range. No research to date 
has examined executive functioning or social phobia among 18-25-year-old female college 
students with CD.  Bronfenbrenner’s Bio-Ecological Systems Theory will be utilized in 
understanding the relationships among and between the various interacting systems with the 
developing person with CD.   
Purpose:  The purpose of this study is to compare traditional age female college students (18-
25) diagnosed with celiac disease (CD) to age matched controls on measures of executive 
function and social phobia.   
Research Questions:  Do female college students aged 18-25 with CD differ between  
age-matched controls on levels of EF?  Do female college students aged 18-25 years old with CD 
experience different levels of SP than age matched controls?  Do female college students aged 
18-25 with CD that are adherent to a gluten-free diet (GFD) differ on their scores on measures of 
EF than those participants who do not adhere to a GFD?  Do female college students aged 18-25 
with CD have lower GPAs than age-matched healthy controls?  Do female college students aged 
18-25 years old with CD that are adherent to a GFD have higher GPAs than those female college 
students aged 18-25 with CD, who do not adhere to a GFD? 
Methodology: This study employed a quasi-experimental, cross-sectional design. The 
relationship between the dependent variables (DVs) EF and SP with the independent variables 
(IVs) participants with CD and age-matched healthy controls and the covariate variables 
(adherence to a GFD and GPA) will be examined using independent t-tests and between subjects 
analysis of variance (ANOVA).  Predictor variables (IVs/covariate variables) associated with the 
DVs at a statistically significant level (p<.05) will be entered into the final multivariate analysis 
of variance (MANOVA).  
Findings: CD significantly affected Working Memory, Planning Organization, and Organization 
of Materials in measures of EF among participants with CD compared to age-matched healthy 
controls.  CD significantly affected levels of social phobia in CD participants compared to the 
control group in situations involving interactions with the opposite sex and interaction with 
strangers. Self-report GPAs among CD participants had a significantly lower mean than the 
control group.  
Keywords:  celiac disease, gluten-free diet, executive function, social phobia,   

       Bronfenbrenner’s Bio-Ecological Systems Theory 
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CHAPTER I - INTRODUCTION 

Introduction 

 Celiac Disease (CD) is a chronic multisystem condition that is triggered by the ingestion 

of gluten (Fasano, 2017; Fasano et al., 2003). In the United States, celiac disease affects 

approximately 1% of the total population with incidence rates reported to be 1:104 children and 

adolescents (Fasano, 2017; Fasano et al., 2003). This genetically inherited autoimmune disease 

damages the mucosal lining of the small intestine due to the inability to absorb gluten proteins 

found in wheat, rye, and barley (Edward, 2006; Presutti, Cangemi, Cassidy & Hill, 2007). 

Additionally, approximately 6% of the population or 18 million Americans have Non-Celiac 

Gluten Sensitivity (NCGS) (University of Maryland Medical Center, 2011). The aforementioned 

statistics of both CD and NCGS translate into one out of 15 people in the United States that are 

living with a gluten associated chronic condition (Bast, 2013). The difference between the two 

conditions is that genetic markers and villous atrophy are not present in NCGS, but like CD, 

intestinal and extra-intestinal symptoms are present (University of Maryland Medical Center, 

2011). Both disorders, however, require a strict lifelong adherence to a gluten-free diet (GFD) to 

prevent future complications and malignancies (Wagner, Berger, Sinnreich, Grylli, Schober, 

Huber & Karwautz, 2008).  

Long term consequences of CD include neurological and psychiatric manifestations that 

include dementia, ataxia, brain atrophy, peripheral neuropathy, headaches, epilepsy, depression, 

schizophrenia, anxiety and cognitive impairment (CI) (Bushara, 2005; Chin, Latov, Green, 

Brannagan, Alaedini, & Saunder, 2004; Freeman, 2008; Jackson, Eaton, Cascella, Fasano, & 

Kelly, 2012; Hernández-Lahoz, Mauri-Capdevila, Vega-Villar, & Rodrigo, 2011; Zelnik, Pacht, 

Obeid, & Lerner, 2004). Untreated or unrecognized diagnosis of CD can also result in a patient 
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complaining of brain fog, a common symptom of both CD and NCGS that has been shown to 

impair executive function (EF) in memory, concentration, and behavioral avoidance (Lichtwart, 

Newnham, & Robinson, 2014). Executive functions are defined as the abilities of cognition that 

are comprised of focused actions that are self-directed and coordinated by activity in the 

prefrontal cortex of the brain (Lezak, Howieson, & Loring, 2012; Olson & Luciana, 2008). 

Working memory in particular is important for it entails maintaining an active online processing 

of available information (Topçuoğlu, Fistikci, Ekinci, Gönentür, & Agouridas, 2009).  

Additionally, the ability to focus attention is another function of central executive functions, and 

Topçuoğlu et al. (2009) posit a relationship exists between working memory and attentional 

functions.  

Additionally, neuropsychiatric issues have also been documented in patients with CD. In 

particular, social phobia (SP) has been documented in clients with CD and NGCS, and until 

recently, had not been explored in this population (Addolorato et al., 2008). Social phobia (SP), a 

social anxiety disorder, is a type of behavioral avoidance where a person fears being judged by 

others (National Institute of Mental Health [NIMH], n.d.). Individuals with SP are afraid of 

performing common activities in front of others, or they may even stay away from places, events 

or certain social situations that make them uncomfortable, such as eating in front of others, or 

talking in front of an audience (NIMH, n.d.). The incidence of social phobia has been 

documented to be higher in patients with CD (Addolorato, 2008).  While there are a handful of 

studies in the research literature on cognitive function and social phobia among patients with 

CD, each construct has been examined independently of the other in separate research, and the 

populations studied exist outside of the traditional college age range of 18-25 years (Addolorato, 

2008; Hadjivassiliou, study in progress; Lichtwark, Newnham, Robinson, Shepherd, Hosking, 
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Gibson, & Yelland, 2014).  Additionally, there are also few studies in the research literature 

regarding executive function and social anxiety disorder (Fujii, Kitagawa, Shimizu, Mitsui, 

Toyomaki, Hashimoto, Kako, Tanaka, Asakura, Koyama, & Kusumi, 2013) and SP (Topçuoğlu, 

Fistikci, Ekinci, Gönentür, & Agouridas, 2009). Topçuoğlu et al. (2009) state that while SP is 

implicated in issues such as educational attrition, decreased employment performance and 

unemployment, up until their study the neuropsychological impact on SP clients had yet to be 

examined.  Topçuoğlu et al. suggest when clients with social phobia (SP) deem they are being 

appraised in a deleterious way it creates a spontaneous anxious response.  They contend that 

appropriate information processing in conjunction with working memory is a requisite for the 

person to be able to properly appraise social cues (Topçuoğlu et al., 2009). 

  Since a relationship between executive dysfunction and SP have been documented, both 

within the CD population (independently studied) and outside of the CD population, it seemed 

plausible to consider designing a study that examined both constructs among female college 

students aged 18-25 years old. Furthermore, the interest in doing this study was a result of the 

current research literature lacking in studies of executive function and social phobia among 18-

25 year old females with CD.  

College and Emerging Adulthood  

The American College Health Association (ACHA) National College Health Assessment 

(NCHA) (2015) executive summary states that a combined 24.4% of college students reported 

having a chronic illness or condition while attending college, including CD. Emerging adulthood 

(EA) (ages 18-25) has been identified as the developmental period for traditional college 

students where independence from social roles and normative expectations is experienced 

(Arnett, 2013).  Additionally, this period is depicted as a time of exploration in worldviews, 
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work, and love (Arnett, 2013).  Forming new social networks, adjusting to college life and 

demands of school work (where students now have more autonomy than in high school), and 

resisting “temptations” of college life (sex, drugs, and alcohol consumption) are issues noted 

among this population in the absence of a chronic condition (Arnett, 2013).  While this 

transitional milestone is rife with exciting possibilities for many, anxiety and fearful expectations 

of attending college have also been reported by students in this age group (Gerdes & 

Mallinkrodt, 1994). Consequently, more than half of first year college students leave during the 

first 6 weeks of college and attrition rates as high as 20% are common during the first year alone 

(Levitz & Noel, 1989; Mallinkrodt & Sedlacek, 1987). Grayson and Grayson (2003) report that 

20-25% of first year college students do not proceed to the second year.  Alarmingly, more than 

40% of students fail to complete college altogether (Murtaugh, Burns, & Schuster, 1999).  

Symonds, Schwartz and Ferguson (2011) report that only 4 out of 10 American college students 

obtain either an associate degree or bachelor degree by their mid-twenties. Furthermore, they 

report only 56% of those enrolled in a four-year college attain a bachelor degree after six years, 

leaving 44% of American youth without attaining a post-secondary degree.   

Purpose 

 The purpose of this proposed research is to compare traditional age female college 

students (18-25 years old) diagnosed with CD to age matched healthy controls on measures of 

executive function and social phobia.  Although previous research in this area has been mixed, a 

preponderance of the evidence from these studies suggests that CD impacts cognitive functioning 

as a whole; executive functioning in particular.  However, a majority of literature in this area 

focuses on age groups outside of the normal traditional college age range of 18-25 years.  
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Statement of the Problem 

 The interest of doing this study was stimulated by the current escalation of celiac disease 

(CD) among college students in the United States.  Moreover, while hallmark symptom markers 

of CD are plentiful within the current body of research, it has been only up until recently that 

psychiatric and neurological indices have been examined among individuals with CD.  Cognitive 

functioning, especially executive function and social phobia have been studied to a limited 

degree in the CD population; however, they, have not been examined in traditional age college 

students ages 18-25.  Additionally, research has not examined executive function and social 

phobia in the 18-25 age group diagnosed with CD compared to age- matched healthy controls.   

Relevance for Nursing 

The incidence and prevalence of CD and non-celiac gluten sensitivity (NCGS) continues 

to escalate in the U.S, with an even greater incidence occurring among 18-25 year old college 

students. In a survey conducted by the National Foundation for Celiac Awareness (NFCA) of 

1000 college students with CD in the US, it was reported that almost 1:2 students were not 

diagnosed with CD until after entering college; 58% identified having celiac disease, and 39% 

identified having non-celiac gluten sensitivity (NFCA, 2013).  In an effort to speak to the 

challenge of readying future nurses with the knowledge, skills and attitudes in providing constant 

quality improvement and safe care to clients across the developmental lifespan, the Quality and 

Safety Education for Nurses (QSEN) project commenced in 2005 (QSEN Institute, 2014).  

Resulting from the Institute of Medicine’s (IOM) initial report from 2000 regarding patient 

safety, this multiphasic program, funded by the Robert Wood Johnson Foundation (RWJF) 

utilized the IOM competencies (patient-centered care, teamwork and collaboration, evidence-

based practice, quality improvement and informatics, and safety) as nursing competencies, in the 
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language of nursing, that have been implemented at both the pre-licensure and graduate levels of 

nursing education (Dolansky & Moore, 2013; QSEN, 2012).  This transformation of basic 

nursing education presents nurses with an innovative identity in demonstrating the knowledge, 

skills and attitudes that highlight both safety and quality in the care of clients (Dolansky & 

Moore, 2013).  

The study of social phobia and executive function are both relatively new constructs 

being examined on patients with long standing CD, but there is a paucity of published studies on 

the examination of social phobia and executive function in the CD population in the current 

literature. Furthermore, there is a marked absence in the extant nursing literature of studies 

examining either executive function or social phobia among 18-25 year old females with CD.  

The lack of evidence-based research regarding this aged cohort with CD precludes professional 

registered nurses from being able to have the knowledge, skills and attitudes to render optimal 

patient-centered, and safe care to these clients, which are basic tenets of the QSEN initiative 

(QSEN Institute, 2014). Therefore, it is hoped that the findings of this proposed study will not 

only add to the current body of nursing literature regarding the examination of executive function 

and social phobia in female college-aged students who have celiac disease, but the findings of 

this study will have the potential to bestow professional registered nurses the ability to render 

patient-centered, safe, and developmentally and culturally specific care that is supportive to and 

restorative of life and well-being to this understudied population. 
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Definitions of terms 

 The key words used for this literature review included “celiac disease”, “non-celiac 

gluten sensitivity”, “gluten, “adolescence”, “emerging adulthood”, “social phobia”, “cognitive 

function”, and “executive function”.  Definitions for these terms are noted below.   

• Celiac disease:  malabsorption, weight loss, and diarrhea resulting from 

immunologic intolerance to dietary wheat products, especially gluten and gliadin 

(Celiac disease, 2013, p. 410). 

• Non-celiac gluten sensitivity: An entity applicable to patients who do not meet the 

criteria for CD (do not have autoantibodies or enteropathy characteristics of CD), 

but exhibit either intestinal and/or extra-intestinal symptoms after ingestion of 

gluten (Guandalini, & Polanco, 2014). 

• Gluten:   a group of proteins found in wheat, rye, barley, and oats that give flour 

its stickiness.  Immunologic intolerance to gluten causes CD (Gluten, 2013, p. 

965). 

• Adolescence: the transitional period between puberty and adulthood in human 

development, extending mainly over the teen years, and terminating legally when 

the age of majority is reached; youth (Adolescence, n.d.). 

• Emerging adulthood: a period of personal development in which young adults 

(between about 18 and 25 years old) become less dependent on their parents but 

have not yet completed their education, established a durable relationship with 

another person, formed a family, or entered the work force (Emerging adulthood, 

n.d.). 
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• Social phobia: an anxiety disorder characterized by fear and avoidance of social 

or performance situations in which the individual fears possible embarrassment 

and humiliation, for example, fear of speaking, performing, or eating in public. 

1. A persistent pattern of significant fear of a social or performance situation, 

manifesting in anxiety or panic on exposure to the situation or in anticipation of it, 

which the person realizes is unreasonable or excessive and interferes significantly 

with the person's functioning (American Psychiatric Association [APA] 2013);  

2. A DSM diagnosis that is established when specified criteria are met 

(APA, 2013). 

• Cognitive function: an intellectual process by which one becomes aware of, 

perceives, or comprehends ideas. It involves all aspects of perception, thinking, 

reasoning, and remembering (Cognitive function, n.d.). 

• Executive function:  The cognitive process that encompasses an individual's 

ability to organize thoughts and activities, prioritize tasks, manage time 

efficiently, and make decisions (Lezak, Howieson, & Loring, 2012). 

Hypothesis and Research Questions 

Initial study question.  What is the association between executive function and social phobia in 

a sample of 18-25 year old female college students who have been diagnosed with CD, as 

compared to healthy age matched controls (when controlling for ethnicity, age at diagnosis, 

length of time on a gluten-free diet, adherence to a gluten-free diet (GFD), and self-reported 

grade point average (GPA)? 
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Research question #1.  Do female college students aged 18-25 years old with celiac disease 

differ between healthy female college students aged 18-25 years old on levels of executive 

function? 

Research question #2.  Do female college students aged 18-25 years old experience different 

levels of social phobia than healthy female college students aged 18-25 years old? 

Research question #3.  Do female college students aged 18-25 years old with CD that are 

adherent to a gluten-free diet differ in their scores on measures of executive function than those 

participants who do not adhere to a gluten-free diet? 

Research question #4.  Do female college students aged 18-25 with CD have lower GPA’s than 

age-matched health controls? 

Research question #5.  Do female college students aged 18-25 with CD that are adherent to a 

GFD have higher GPA’s than those female college students aged 18-25 with CD, who do not 

adhere to a GFD? 

 Hypothesis 1.   It is hypothesized that self-report of executive function among CD 

participants will be lower than age-matched healthy controls. 

 Hypothesis 2.  It is hypothesized that participants with CD will have higher levels of 

social phobia. 

 Hypothesis 3.  Participants diagnosed with CD who are currently adherent to a gluten-

free diet will score higher on measures of executive functioning than participants who do not 

adhere to a gluten-free diet. 
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            Hypothesis 4.  Participants diagnosed with CD will self-report lower grade point 

averages (GPAs) than age-matched healthy controls, but those who adhere to a GFD will self-

report higher GPAs than those who do not adhere to a GFD. 

 Rationale.  Students with CD who report greater difficulties in domains of executive 

function are hypothesized to have lower levels of executive function over healthy controls. 

Additionally, the same group is hypothesized to have a greater likelihood of having higher levels 

of self-reported social phobia over healthy controls.  

Social phobia is categorized by a pronounced apprehension of performance, scrutiny and 

dread of acting in a humiliating way (APA, 2013).  Subjects with social phobia also tend to veer 

away from social situations where they are being observed, such as in speaking in front of a 

group, or eating and drinking in public places (Schneier, 2006). CD clients in particular, typically 

demonstrate avoidant behavior, in large part to the dietary restrictions imposed while adhering to 

a gluten-free diet (Addolorato, 2008), and also show trepidation about giving into the notion that 

they are “sick” in front of their family and friends (Addolorato et al., 2004).   

 In addition to the prevalence of social phobia being present in celiac disease clients, an 

estimated 10% of this cohort also suffers from neurological complications (Addolorato et al., 

2004, Ghezzi & Zaffaroni, 2001), occurring in both adult and pediatric onset CD.  While 

symptomology documented in the literature have included dementia (Hu et al., 2006), 

neuropathy (Hankey & Holmes, 1994), ataxia (Cooke & Smith, 1966), brain atrophy (Hu, 

Murray, Greenway, Parisi & Josephs, 2006) and epilepsy (Holmes, 1997), deficits in areas of the 

brain related to executive function have also been reported (Lichtwark, Newnham, & Robinson, 

2014).  Cerebellar, spinal cord, brain stem and deep gray matter decline have also been studied in 

this population (Beyenburg, Schied, Deckert-Schluter, & Lagreze, 1998; Kinney, Burger, 
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Hurwitz, Hijmans, & Grant, 1982).  Lesions in the white matter have also been described as 

occurring in the cerebellum, cerebrum, and brainstem (Ghezzi, Filippi, Falini, & Zaffaroni, 

1997).  Hu et al. (2006) reported deviations occurring in the frontal lobes and Addolorato et al. 

(2004) reported frontal and parietal lobes showed a decrease cerebral perfusion in CD patients.  

Brain fog is a cognitive symptom associated with CD, but not very well understood. It 

occurs after gluten ingestion and includes having trouble with word-finding, concentration, 

short-term memory and attention, which can impair a person’s ability to do everyday tasks 

(Lichtwart, Newnham, & Robinson, 2014).  Lichtwart et al. conducted a seminal longitudinal 

pilot study which measured the effect of adherence to a GFD on villous atrophy repair and 

executive function (EF) (“brain fog”), reported that strict adherence to a GFD improved both EF 

and villous atrophy repair at the 12 week and 52 week testing.  Therefore, adherence to GFD 

demonstrated an improvement in executive function (cognition), decreased brain fog and 

increased villous atrophy repair.  While the results of his study were promising, there were some 

criticisms of the study.  First, the sample size was underpowered (11 patients).  Secondly, there 

was an absence of variability in the histological, serological and clinical outcomes, as all 11 

patients maintained excellent adherence to the GFD. The study demonstrated substantially 

improved villous repair at 52 weeks which was far greater than normally representative of CD 

patients (Lebwohl & Ludvigsson, 2014).  These facts make it difficult to affirm whether 

improvements in cognition reflect adherence to the GFD for almost all participants had villous 

recovery and a control group was not used (Lebwohl & Ludvigsson, 2014). Currently, 

Hadjivassiliou (study in progress) is conducting a study on cognitive dysfunction in CD and the 

impact of good adherence to a gluten free diet (Celiac United Kingdom [UK], 2015).  While 

physiological studies regarding neurological complications in celiac disease clients are replete, 
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there is no literature to date that examines executive function and social phobia among female 

college students aged 18-25 years old with CD within the same study.  

Summary 

There is still much to learn about CD and NCGS, yet there are a priori regarding both 

conditions.  First, CD rates continue to rise dramatically in the United States, with females being 

two times more likely to be diagnosed with either one of these chronic illnesses. While each of 

these disorders is disparate in how they are diagnosed and in their respective makeup, they both 

share the same treatment, the only treatment, which is a life-long adherence to a gluten-free diet.  

Additionally, within the college age population, celiac disease has been shown to occur 1:2 more 

often after the person enters college, and outside of the aegis of the family home (National 

Foundation for Celiac Awareness, 2013).  

Various neurological and psychiatric complications have been observed in CD clients.  

They include dementia, ataxia, brain atrophy, peripheral neuropathy, headaches, epilepsy, and 

cognitive impairment (Jackson, Eaton, Cascella, Fasano, & Kelly, 2012; Zelnik, Pacht, Obeid, & 

Lerner, 2004). Brain fog, a common symptom of both CD and NCGS has been shown to impair 

executive function in memory, concentration, and behavioral avoidance. 

Developmentally, this age group is neither an adolescent nor an adult, but termed 

emerging adult (Arnett, 2013). This developmental transition between child and adult 

encompasses independence from family and social norms, while exploring worldviews, work, 

and love.  Forming new social networks, adjusting to college life and demands of school work 

(where students now have more autonomy than in high school), and resisting “temptations” of 

college life (sex, drugs, and alcohol consumption) are issues noted among this population in the 

absence of a chronic condition (Arnett, 2013).    
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Social phobia is categorized by a pronounced apprehension of performance, scrutiny and 

dread of acting in a humiliating way (APA, 2013).  Subjects with social phobia also tend to veer 

away from social situations where they are being observed, such as in speaking in front of a 

group, or eating and drinking in public places (Schneier, 2006). CD clients in particular, typically 

demonstrate avoidant behavior, in large part to the dietary restrictions imposed while adhering to 

a gluten-free diet (Addolorato, 2008), and also show trepidation about giving into the notion that 

they are “sick” in front of their family and friends (Addolorato et al., 2004).  Additionally, 

deficits in areas of the brain related to executive function have also been reported (Lichtwark, 

Newnham, & Robinson, 2014). Hu et al. (2006) reported deviations occurring in the frontal lobe 

and Addolorato et al. reported frontal and parietal lobe deviations which showed decrease 

cerebral perfusion in this population.   

The study of social phobia and executive function are both relatively new constructs 

being researched on older clients with celiac disease, but there is a paucity of this research in the 

current literature. Furthermore, there is a marked absence in the extant nursing literature of 

studies examining either executive function or social phobia among 18-25 year old females with 

celiac disease.  The lack of evidence-based research regarding this aged cohort with CD 

precludes professional registered nurses from being able to have the knowledge, skills and 

attitudes to render optimal patient-centered, and safe care to these clients, which are basic tenets 

of the QSEN initiative (QSEN Institute, 2014). Therefore, it is hoped that the findings of this 

proposed study will not only add to the current body of nursing literature regarding the 

examination of executive function and social phobia in female college-aged students who have 

celiac disease, but the findings of this study have the potential to bestow professional registered 
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nurses the ability to render patient-centered, safe, developmentally and culturally specific care 

that is supportive to and restorative of life and well-being to this understudied population. 
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CHAPTER II - REVIEW OF THE LITERATURE 

Introduction 

 The interest of doing this study was stimulated by the current escalation of Celiac disease 

(CD) among the general population in the United States.  Moreover, while hallmark symptom 

markers of CD are plentiful within the current body of research literature, it has been only 

recently that psychiatric and neurological indices have begun to be examined among individuals 

with CD.  Cognitive functioning, especially executive function, and social phobia have begun to 

be studied in this overall population, yet to date, have not been examined in traditional aged 

female college students.  Additionally, there is no research to date that examines both executive 

function and social phobia in 18-25-year-old females with CD.   

 The American College Health Assessment (American College Health Assessment 2015) 

executive summary reported that “a combined 24.4 % of college students reported having a 

chronic illness or condition” (p.3) while attending college.  Additionally, almost 1:2 students 

were not diagnosed until after entering college, with 58% identifying as having celiac disease 

(National Foundation for Celiac Awareness, 2013).  Emerging adulthood (ages 18-25) has been 

identified as the developmental period for traditional college students where independence from 

social roles and normative expectations is experienced and noted as a time of exploration in 

worldviews, work and love (Arnett, 2013).   

Issues of transition to college have been studied among students in the absence of 

disease, but a dearth of literature exists in this cohort diagnosed with CD.  Previous research 

reported healthy students verbalizing difficulty in transitioning to college (Gerdes, & 

Mallinckrodt, 1994; Wingo, Kalkut, Tuminello, Asconape, & Han, 2013).  Forming new social 

networks, adjusting to school life and demands of school work (where students now have more 
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autonomy than in high school), and resisting “temptations” of college life (sex, drugs and alcohol 

consumption) were some of the factors noted (Arnett, 2013).  Students reported having anxiety 

and fearful expectations of college (Gerdes, & Mallinckrodt, 1994; Wingo, Kalkut, Tuminello, 

Asconape, & Han, 2013).  More than half of first year college students leave in the first 6 weeks 

of school (Levitz & Noel, 1989) and attrition rates as high as 20% are common during the first 

year alone (Mallinckrodt & Sedlacek, 1987), while more than 40% of students fail to complete 

college altogether (Murtaugh, Burns, & Schuster, 1999).   

The purpose of the present research will be to compare traditional age female college 

students diagnosed with CD to age matched healthy controls on measures of executive 

functioning and social phobia.  Although previous research in this area has been mixed, a 

preponderance of the evidence from previous studies suggests that CD impacts cognitive 

functioning as a whole; executive functioning in particular. However, this study has the potential 

to portend important findings in assessing these constructs among this age population.  

Currently, almost the entire literature in this area focuses on age groups that are outside of the 

normal traditional college age range. 

Literature databases 

 Academic Search Premier, EBSCO, SAGEpub, MEDLINE, CINAHL, Health Source:  

Nursing Edition, PsycARTICLES, PsycBOOKS, PsycCRITIQUES, PsycEXTRA and PsycINFO 

databases as well as hand searches of the literature were initiated for the years 1990-2015.  The 

search terms used were “celiac disease”, “gluten”, “non-celiac gluten sensitivity”, “adolescence”, 

“emerging adulthood”, “cognitive function”, “social phobia” and “executive function” restricted 

to English. 
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Celiac disease 

Brief history of the origin of celiac disease 

 Before the agricultural evolution, human nutrition was comprised primarily of ingesting 

fruits, nuts and when available, animal protein. Hunting and gathering were the principal means 

of survival.  As the digestive tract of humans evolved over time into a more complex system that 

was able to accept varying and diverse foods, the way man went about getting food to eat also 

evolved (Fasano, 2009).  The naissance of agrarian modernization in the Neolithic Era in how 

man produced and cultivated grains (primarily wheat and barley), became the nexus for the 

introduction of food antigens that humans had not previously been exposed to before 

(Guandalini, 2007).  Gastrointestinal acclimatization to these new antigens was not problematic 

for most, but for others, the antigens had a negative effect, giving rise to the birth of celiac 

disease (Fasano, 2009). 

 The naming of CD is accredited to the first century AD Greek physician Aretaeus of 

Cappadocia, whose writings spoke about “The Coeliac Affection” (McCabe et al., 2012).  

Naming the affection “koilaikos” from the Greek word “koelia”, meaning abdomen, Aretaeus 

described the disease process as the inability of the stomach to retain food. Rather, the food was 

undigested, crude and unable to be absorbed into the person’s body for nutrients (McCabe, 

Toughill, Parkhill, Bosset, Jevic & Nye, 2012).  Passing this type of crude waste material 

deemed the individual afflicted as having celiac (Fasano, 2009). 

 In 1887, British physician Samuel Gee lectured on what he called “the celiac affection”.  

In Gee’s allocution, he addressed the clinical presentation of the onset of the disease, including 

distention of the abdomen, muscular asthenia and the appearance of the individual’s excrement 

(Losowsky, 2008).  Gee further defined the disease as “a kind of chronic indigestion which is 
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met with in all persons of all ages, yet it is especially apt to affect children between one and five 

years old” (Fasano, 2009, p. 54).  Diet was believed to be both the cause and the cure for the 

illness, yet what specifically initiated the disease remained elusive (Guandalini, 2007). Gee has 

been accredited with the origin of the contemporary history of celiac disease (Losowsky, 2008). 

 Further research ensued after Gee’s explanation for the probable cause and cure for this 

disorder. Haas (1924) published a study he conducted with eight children diagnosed with celiac 

disease. The treatment in the experiment consisted solely of a banana diet.  Haas’s results 

reported the participants in the study as being clinically cured from celiac disease, garnering him 

enormous success among his peers, for the breakthrough in the treatment of children with celiac 

disease (Guandalini, 2007).  While not explicitly stated, the diet invariably omitted gluten-

containing grains. Yet in light of this, Haas remained adamant that all carbohydrates were the 

malefactors of this disorder.  It was not until 40 years later that his original stance was 

challenged and ultimately refuted (Gaundalini, 2007).  

 A Dutch pediatrician, Wim Dicke witnessed symptom improvement in children with 

celiac disease in the Netherlands during the bread shortage resulting from World War II 

(Losowsky, 2008).  Interestingly, it was only when bread was air dropped to the Netherlands by 

Allied aircraft, did Dicke witness a rapid exacerbation of symptoms in the same children after 

they ingested bread (Guandalini, 2007).  Several years later, his work became the seminal 

research that documented the role gluten protein from wheat and rye food products played in 

causing and ultimately treating celiac disease (Losowsky, 2008). 

     Celiac disease (CD) 

CD is an inherited autoimmune disease that can affect a person at any time across the 

developmental life span, and whose only treatment is a lifelong adherence to a gluten-free diet 
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(Arnone & Fitzsimons, 2012). This genetically inherited autoimmune disorder affects the 

mucosal lining of the small intestine causing partial absorption of gluten proteins found in wheat 

barley and rye (Edwards, 2006; Presutti, Cangemi, Cassidy, & Hill, 2007). For this population, 

ingesting gluten creates an immediate immune type reaction, destroying the lining of the small 

intestine and causing symptoms of abdominal pain, diarrhea, bloating and fatigue (Harvard 

Women’s Health Watch, 2006).  Not all individuals with CD present with physical symptoms if 

gluten is accidentally ingested, yet damage to the small intestine occurs regardless.  Treatment 

for CD is a lifelong adherence to a gluten-free diet (GFD). Failure of strict adherence can result 

in potential malignancies due to a higher mortality rate (Presutti et al, 2007).  

Incidence and prevalence 

In the United States, celiac disease (CD) has become the most widespread  

inherited autoimmune disorder affecting roughly 1% of the population (National Digestive 

Diseases Information Clearinghouse, 2013). Interestingly, with the advent of genetic testing, 

higher prevalence rates have been documented.  Anderson, Henry, Taylor, Duncan Danoy, Cost 

& Pasco (2013) report rates occurring in as many as one in 52 women and one in 86 men. 

Worldwide, CD affects between 0.3%-1% of the European population (Maki et al., 2003) with 

lower percentages seen in South Americans (Gandolfi, Pratesi, Cordoba, Tauil, Gasparin & 

Catassi, 2000), Asians (Sood, Midha, Sood, Kaushal, & Puri, 2001), and Africans (Catassi, 

Ratsch, Gandolfi, et al., 1999). Incidence occurs in females 2 times more frequently than males 

(2:1) (Harvard Women’s Health Watch, 2006). 
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Diagnosis 

Correct diagnosis is difficult to ascertain as the symptoms of celiac disease (CD) imitate 

other gastrointestinal disorders, taking clinicians sometimes as long as 10-12 years to accurately 

diagnose patients. (Cranney et al., 2007). Serologic diagnostic testing for CD includes testing of 

immunoglobulin (IgA) antihuman transglutaminase (tTg), deaminated gliadin peptide, and 

antiendomysium antibodies (Anderson, 2008).  Additionally, genetic testing for the identification 

of the existence of the HLA allele is also available. This genetic marker is important, for it will 

portend if the individual will develop CD (Anderson, et al., 2013). Furthermore, endoscopic 

biopsy of the proximal small bowel in conjunction with serologic testing performed by clinicians 

remain to be the benchmark to obtain a presumptive diagnosis of CD (Achkar, Carey, Petras, 

Sivak, & Revta, 1986; National Digestive Diseases Information Clearing House, 2013).   

Treatment 

A strict lifelong requirement of a gluten-free diet is warranted for both of these chronic 

conditions (Wagner, Berger, Sinnreich, Grylli, Schober, Huber & Karwautz, 2008).  Clients 

affected are required to abstain from all food products that contain gluten, but may consume 

meats, poultry, fish and fresh produce as a part of a healthy diet. Additionally, a higher mortality 

rate is associated with CD due to the increased chance of malignancies; therefore, stringent 

adherence to a GFD is paramount and has been the most reputable treatment modality in 

lowering the cancer risk in this cohort (Presutti, Cangemi, Cassidy, & Hill, 2007). 

 Furthermore, with the increased prevalence of college-aged female students at risk for 

CD, the increased risk for executive dysfunction and social phobia to occur in tandem with CD 

and the dearth of existing literature in the United States regarding this topic, a requisite exists to 
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conduct a study evaluating measures of executive function and social phobia among this 

population with CD. 

Developmental Stages 

Theoretical contributions 

Erickson. Important theoretical contributions to understanding development can be traced back 

to Erickson (1968), Levinson (1978) and Keninston (1971).  Erickson (1968) refrained from 

specifying distinct ages in his theory of human development across the life span, but rather he 

wrote about adolescent and young adulthood development. He did note a period of prolonged 

adolescence as a characteristic of developed societies where “the young adult, through free role 

experimentation may find a niche in some section of society (Erickson, 1968, p. 156).  Arnett 

(2000) suggests that Erickson (1968), without branding this period, distinguished a life stage that 

was part adolescence and part young adulthood.  Adult obligations and duties are deferred while 

experimentation of role beginning during adolescence lingers and deepens.   

Levinson.  Levinson (1978) described the ages of 17-33 as the novice stage of development, 

arguing that the dominant task for individuals in this phase was to pass into the adult realm and 

construct an unwavering life structure.  Constant change and flux are noted while sorting 

different options in the constructs of love and work in order to create life structure (Arnett, 

2013).  Levinson assented to the similarity to Erickson’s indications regarding role 

experimentation during this stage (Levinson, 1978).   

Keniston. Keniston’s (1971) theory of youth is most well-known, for like Erickson (1968) and 

Levinson (1978), he conceptualized this period of sustained role experimentation between 

adolescence and young adulthood. Developing his theory during a time when both here and 
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abroad, society shook with observable youth actions in protestation of the Vietnam War (Arnett, 

2013). Coining the term “youth” has been viewed as problematic (Arnett, 2000).  Arnett (2000) 

elucidates the definition of youth as an “English language term for childhood generally and for 

what would later become adolescence” (p. 470).  Arnett (2000) concludes this equivocal and 

abstruse term “may explain in part why the idea of the late teens and twenties as a separate 

period of life never became widely accepted by developmental scientists after his articulation of 

it” (p. 470).   

Adolescence 

The period of adolescence is demarcated by the critical developmental tasks of identity 

formation versus identity confusion, the cultivation of peer relationships, uncertainty of choice 

selection, risk taking, and revolt against authority (Arnone & Fitzsimons, 2012).  Additionally, 

this period is also portrayed by a fervent longing for independence coalesced with a heightened 

requisite for social support from peers (Hall-Lande, Eisenberg, Christenson, & Neumark-

Sztainer, 2007).  Typically, the single most predictive measure of psychological health of this 

cohort is a feeling of a significant connectedness with their peers (Boivin, Hymel, & Bukowski, 

1995; Qualter & Munn, 2002).   

Emerging adulthood 

Late adolescence normally involves an expansive range of life transitions for an 

individual.  One of these is the transition to college (Pratt et al., 2000). Though the term “late 

adolescence” has been used in the literature (Erickson, 1968; Mattanah, Ayers, Brand, & Brooks, 

2010), Arnett (2000, 2013) confers a new name to this period, calling it emerging adulthood 

described as a culturally constructed period of development that occurs in industrialized 

countries when higher education (or some other form of preparation for adulthood) is undertaken 
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(Arnett, 2013; Swanson, 2016). This time period ranges from late teens through the twenties, and 

like adolescence, includes intense change and significance.  Additionally, varying facets of 

change for the individual transpire including issues of their worldview, love and work (Arnett, 

2000).  By the end of this period, usually by the age of 30, most individuals have decided on 

their life path (Arnett, 2000, 2013).   

 Arnett (2000) attributes shifts in demographics over the past 50 years to changing the 

previous mindset that this age group experienced a more fleeting stage of transition.  He 

articulates that this age range experiences a “distinct period of life characterized by change and 

exploration of possible life directions” (p. 469).  Focusing between the ages of 18-25 years old, 

Arnett (2000) states, “This period is neither adolescence nor adulthood. Emerging adulthood is 

“distinguished by relative independence from social roles and from normative expectations” (p. 

469). 

 Emerging adults, with regards to their paths to education, try out different options 

preparing them for various kinds of prospective employment (Arnett, 2013).  This cohort 

oftentimes amends their selected major while in college, sometimes more than once, especially 

in the first two years (Arnett, 2000).  Arnett states “most of the research on changes in 

worldviews during emerging adulthood has involved college students and graduate students, and 

there is evidence that higher education promotes explorations and reconsiderations of world 

views (Pascarella & Terenzini, 1991).  However, Arnett (2000) cautions the explorations during 

this period may not be as “full and intense a time” (p. 474) for many individuals, and that for 

some, these experiences may not be enjoyable.  While Arnett (2000) does not articulate a 

relationship between the transition to college and this cohort as impactful, the mere fact that 

emerging adulthood is distinguished by independence from social roles and normative 
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expectations through exploration (Arnett, 2000), one could make the argument that unsuccessful 

transition to college may impede progressing through this life stage to adulthood, and impact an 

individual’s psychosocial health and well-being. 

Theoretical Framework 

Bronfenbrenner’s Bio-ecological Systems Theory 

 Bronfenbrenner’s (1994; 1979) Bio-ecological Systems Theory, also known as the 

Human Ecology Theory, is a “differentiated reconceptualization of the environment from the 

perspective of the developing person” (Bronfenbrenner, 1994, p. 39).  The theory posits that 

one’s ecological environment is perceived “as a set of nested structures, each inside each other 

like a set of nested Russian dolls” (Bronfenbrenner, 1994, p. 39).  Originally created with a focus 

on child development, it has been adapted and applied to other areas (Greenfield, 2012).  The 

foundation of the theory is the understanding of the relationships among and between the varying 

interacting systems with the person, in lieu of dissecting each system and viewing each by itself 

in isolation from the others.  Bronfenbrenner’s (1994; 1979) four elemental system tiers include 

the microsystem, mesosystem, the exosystem, the macrosystem.   

Microsystem 

 The microsystem, or Level 1 is defined by Bronfenbrenner (1979) as “the pattern of 

activities, roles and interpersonal relations experienced by the developing person in a given 

setting with particular material and physical characteristics” (p. 22).  Simply put, this system or 

level comprises of the immediate environment in which the child interacts (Onwuegbuzie, 

Collins & Frels, 2013).  Examples of immediate environments for this system can include the 

family, family home, peers, peers’ homes, neighborhood, playground, classroom and school 

(Onwuegbuzie, Collins & Frels, 2013). 



25 
 

Mesosystem 

 The mesosystem, or Level 2 is defined by Bronfenbrenner (1979) as the “interrelations 

among two or more settings in which the developing person actively participates” (p. 25).  For 

example, if the developing person is a child, these interactions can be between the child and their 

home, the child and their peers, or the child and their school.  However, if the developing person 

is an adult, the interactions can be between the adult and their family, the adult and their work, or 

the adult and their social life. Onwuegbuzie, Collins & Frels (2013) assert this system level 

signifies interactions or connections between situations among the microsystem.  Examples of 

interactions or connections between situations can include relationships between school and 

peers, family and peers and family and school.  

Exosystem 

 The exosystem, or Level 3 is defined by Bronfenbrenner (1979) as “one or more settings 

that do not involve the developing person as an active participant, but in which events occur that 

affect or are affected by what happens in the setting containing the developing person” (p. 25).  

This level of the system typifies connections between the communal milieus where the 

individual does not participate actively and the individual’s direct setting.   

Macrosystem 

 The macrosystem, or level 4 is defined by Bronfenbrenner (1979) as the “consistencies in 

the form and content of lower-order systems (microsystem, mesosystem, exosystem) that exists, 

or could exist at the level of the subculture as a whole, along with any belief systems or ideology 

underlying such inconsistencies (p.26).  This level encompasses the bigger cultural environment, 

such as community or society that enfolds the individual (Onwuegbuzie, Collins & Frels, 2013).  
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It includes ideologies, cultural norms, and societal beliefs that circuitously affect the person 

(Onwuegbuzie, Collins & Frels, 2013). 

 Greenfield (2012) asserts that “bioecological systems theory orients attention to (a) the 

interrelationship among these layers of contexts, (b) how they influence individuals’ 

biopsychosocial functioning over time, and (c) how individuals shape and interpret the 

environmental contexts in which they develop” (p. 3).  Greenfield (2012) gives an example of 

how this theoretical framework can provide a lens for better understanding how the 

psychological resources of the healthy older adult can assist them to better accomplish 

challenges of aging in order to further grow and preserve their psychological resources over 

time.  A similar analogy can be made to the proposed population under study.   

The psychological resources of healthy18-25 year old females (i.e. optimism, self-

esteem), can assist them to better manage challenges in their environments (breaking up in a 

relationship, difficulty making new friends at college, living away from home), in order to 

further nurture their psychological resources over time.  Yet for a female with CD, the ability to 

evoke those psychological resources may be impeded due to neuropsychological impairment 

from the disease.  Therefore, in utilizing Bronfenbrenner’s (1979) framework, it will afford this 

researcher a larger lens in understanding the relationships among and between the varying 

interacting system levels with the person.  

Higher education statistics 

College statistics 

There have been an increasing number of high school graduates attending college 

(Mattanah, Ayers, Brand, & Brooks, 2010).  In October 2015, 69.2% of high school graduates 

were enrolled in colleges and universities (United States Department of Labor Statistics, 2016).  
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More than half of first year students leave college in first 6 weeks of starting college (Levitz & 

Noel, 1989) and attrition rates as high as 20% are common during the first year alone 

(Mallinckrodt & Sedlacek, 1987).  Additionally, more than 40% of students fail to complete 

college altogether (Murtaugh, Burns, & Schuster, 1999).  Therefore, these statistics on attrition 

rates have generated interest in research that focuses on the transition to college and the 

university experience (Levitz & Noel, 1989). Yet, to this researcher’s knowledge, no study exists 

that focuses on students with CD and non-gluten sensitivity as they transition to and attend 

college.  More importantly, there is a dearth of literature on this cohort that looks at CD, 

executive function, and social phobia. 

College and chronic illness 

In their executive summary, the American College Health Association (ACHA) National 

College Health Assessment (2015) stated that “a combined 24.4 percent of college students 

reported having a chronic illness or condition” (p.3) while attending college.  That percentage 

includes students diagnosed with CD. In the US, one out of every 133 people has CD (Celiac 

Disease, 2006), with the incidence for children and adolescents at 1:104 (Rashid et al., 2005). 

These statistics represent the prevalence of CD in not-at risk groups (Fasano et al., 2003). The 

ratio of the US population with CD increases to 1:56 in symptomatic patients, 1:39 in persons 

with second-degree relatives with CD, and 1:22 for people with first-degree relatives with CD 

(Fasano et al., 2003). CD affects females two times more frequently than males (Harvard 

Women’s Health Watch, 2006).  

Approximately 6% of the population or 18 million Americans have non-celiac gluten 

sensitivity (NCGS) (University of Maryland Medical Center, 2011).  Those statistics translate 

into one out of 15 people in the United States that are living with a gluten associated chronic 
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condition (Bast, 2013). In a survey conducted by the National Foundation for Celiac Awareness 

(NFCA) of 1000 college students with CD in the US, it was reported that almost 1:2 students 

were not diagnosed until after entering college, 58% identified having celiac disease, and 39% 

identified having non-celiac gluten sensitivity (NFCA, 2013). 

Psychosocial issues during transition to college 

College and celiac disease 

When high school students begin the search for potential colleges to attend, finding the 

perfect “fit” both academically and socially can be both exciting and overwhelming. The dream 

of going off to college and living away from home marks the developmental rite of passage 

towards an adolescent’s independence (Pleitz, MacDougall, Terry, Buckley, & Campbell, 2015). 

The anticipation of living in a dormitory, going to classes, eating in the cafeteria, and socializing 

on and off campus with new friends are all a part of this milestone. For students with diagnosed 

CD searching for a college poses additional challenges.  

Having CD impacts not only the psychosocial phases of growth, but also influences 

identity formation, communal relationships with peers and adherence with a gluten-free diet 

(Arnone & Fitzsimons, 2012; Olsson et al., 2009; Sverker, Hensig, & Hallert, 2005; Sverker, 

Östlund, Hallert, & Hensing, 2007; Sverker, Östlund, Hallert, & Hensing, 2009; Wagner et al., 

2008). As independence is achieved, adherence to medical regimes decline (Kyngas, 2000). 

Availability of gluten-free food and cross contamination issues when dining outside the family 

home has also been shown to create a level of fear and anxiety. This occurs when selecting and 

purchasing foods that appear safe to ingest, whether from a market venue or food vendors 

(Sverker, Hensig, & Hallert, 2005).  
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Cross contamination issues 

Cross contamination occurs when gluten and gluten-free ingredients are blended in the 

course of food preparation or handling. This may cause some individuals to experience severe 

symptoms including diarrhea, bloating or abdominal pain. Yet for others ingestion of gluten may 

not produce any ill effects at all (Mayo Clinic, 2010). Therefore, dining out with peers, forces the 

adolescent to constantly think about food ingredients and food preparation rather than give 

attention to the social aspect of the dining experience (Olsson et al., 2009). According to 

Esposito (2012): 

The relation between society and eating behaviors has long been demonstrated… 

Relations with others are often identified in the eating habits which may become a part of 

the “transitional” element of connection but also, conversely, can become a “barrier” 

between in-group and out-of-group…Eating is, as said, more than swallowing food in a 

physiological manner:  it is a vehicle to correlate social and relational needs among 

people; a social, even political act, in some sense. (p. 253) 

 European qualitative studies of this cohort cite disclosure avoidance and issues of invisibility in 

quality of life domains (Olsson, Hörnell, Ivarsson, & Sydner, 2008). Esposito (2012) cites, 

Coveted invisibility can have significant negative consequences on the person’s social 

life:  in fact, when domestic life produces less stress than social life, the individual 

prefers a sort of ‘withdrawal’ from the public sphere resulting in possible consequent 

feelings of isolation and seclusion. (p. 254) 

 In 2009, Olsson et al’s research on the stigma experienced by adolescents with CD cited 

that the risks coupled with non-adherence to the gluten-free do not warrant continued adherence. 

Appearance and taste of the gluten-free food and absence of varied food choices generated the 
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stigma of being dissimilar from their contemporaries. Adherence, according to Olsson et al., 

(2008), includes attitudes and peer reaction, social support and social inconvenience.  

Psychosocial adjustment to college 

 Most of the research on college students, especially freshman, focuses on issues of 

attrition and retention (Bean & Eaton, 2001; Gerdes & Mallinckrodt, 1994; Pleitz, MacDougall, 

Terry, Buckley, & Campbell, 2015; Tinto & Goodsell, 1993; Tinto, 1975; Spady, 1970).  

However, Bean and Eaton (2001) describe the psychological processes that lead to academic and 

social integration based upon a retention model they propose.  They believe “that the factors 

affecting retention are ultimately individual and that the individual psychological processes form 

the foundation for retention decisions” (Bean & Eaton, 2001, p. 73).  Bean and Eaton (2001) note 

the psychological processes leading to academic and social integration are self-efficacy 

assessments (“Am I confidant that I can perform well academically here?”), normative beliefs 

(“Will significant people in my life think attending this college is a sound idea?”), and past 

behavior (“Do I have the academic and social skills to assist me to succeed in college?”).    

 A mounting body of evidence suggests that integration into the social environment is a 

critical element in commitment to an institution (Spady, 1970; Tinto, 1975).  As students prepare 

for the transition to college, they commonly query their relationships, life direction and self-

worth (Chickering & Reisser, 1993; Pleitz, et al., 2015).   Complex challenges of social, 

emotional and academic adjustment are found during this transition (Chickering, & Reisser, 

1993).  While some students navigate through this transition with relative ease and adapt to 

university life, others may feel overwhelmed and are not able to endure the exigencies of their 

new role (Gerdes & Mallinckrodt, 1994) and ultimately leave the university.  Additionally, 

separation from family and friends may also affect a student successfully making the transition 
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and staying in school. “Separation and individuation from parents are crucial developmental 

tasks facing late adolescents that affect personal, social and academic adjustment” (Gerdes & 

Mallinckrodt, 1994, p. 282).   

Separation from friends can also impact the individual as they transition to college.  Paul 

and Brier (2001) looked at “friendsickness (a preoccupation with and concern for the loss of or 

change in precollege friendships” (p. 77) as a primary source of distress for college students, 

which affects college adjustment.  The first year of college, in the absence of having a chronic 

disease, is one of the most difficult periods of adjustment a student encounters (Giddan, 1988; 

Pleitz, et al., 2015).  Friendsickness, Paul and Brier (2001) posit, is grieving the loss of 

precollege friends. It is manifested by preoccupation and concerns associated with losing an 

established network of friends and moving to a new environment where the students are quickly 

challenged to form a new network of friends” (p. 79).  Their findings demonstrated that those 

students who were keenly preoccupied with and “concerned about their precollege friendships 

exhibited poorer adjustment to college, with more than half of the participant expressing 

moderate to high friendsickness” (Paul & Brier, 2001, p. 79).  One of the hypotheses tested was 

that,  

Loneliness (within groups and among friends) was expected to be positively associated 

with friendsickness for two reasons (a) Precollege friendship maintenance efforts are 

likely to be less effective than hoped for, creating feelings of alienation from the pre-

college network, and (b) the lack of energy expended on forming new college friendships 

may also contribute to feelings of alienation and loneliness. (Paul & Brier, 2001, p. 79) 

Results of their study suggest that pre-college adjustment, including self-esteem and loneliness 

did not account for explaining a student’s risk for friendsickness.  Implications for prevention 
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and intervention included prevention programs targeting students before they enter college 

(summer orientation programs), where students prepare for the upcoming challenges (Paul & 

Brier, 2001).  Additionally, they list social support as a preparation strategy in assisting students 

in changing their role definitions and facilitate the required changes in relationships (Paul & 

Brier, 2001).   

Loneliness 

 With the challenges students face in transitioning from their family home to college, the 

foreignness of university life can defy an individual’s personal security, requisite for acceptance 

and comfort (Blimling & Miltenberg, 1981) as well as their social support network (Beck, Taylor 

& Robbins, 2003).  According to Dysen and Renk (2006) “adjusting to a new situation, the 

experience of stress and the use of different types of coping strategies may be related to the 

experience of psychological symptoms in individuals” (p. 1234).  While some individuals may 

transgress well through this life transition, “other individuals may experience many negative 

symptoms during this period” (p. 1234).  In particular, Dysen and Renk (2006) state that: 

College students’ neuroticism, loneliness and interpersonal mistrust may contribute to the 

development of depression and loneliness and low levels of family support, as well as 

social problem solving and self-appraisal, may interact with the experience of life stress 

to predict depression. (p. 1234)  

Tao, Dong, Pratt, Hunsberger and Pancer (2000) suggest as an individual moves into 

early adulthood, starting college affords them a stage for them to achieve further psychological 

growth, but as stated previously, this can also elicit negative outcomes such as a an abrupt 

decrease in social relationships, which can result in loneliness. Quan, Zhen and Yao (2014), in a 

study of college freshman at a university in China, assert that loneliness is “a negative emotional 
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experience, which tends to make individuals adopt negative views of their surroundings and lose 

interest in positive exploration” (p. 970).  Using structural equation models to examine the 

relationship among loneliness, coping style and academic adjustment in a sample of Chinese 

freshman at college, their results indicated the freshmen’s loneliness had “a direct negative 

predictive effect on their academic adjustment” (p. 974), supporting the research by Hasnain and 

Fatima (2012), who reported that loneliness does impair an individual’s adjustment. Quan et al., 

(2014) suggest that the experience of loneliness for this cohort elicits a condition that injures a 

vital component for achieving academic adjustment in college. 

Neurological and neuropsychiatric issues associated with CD 

The current research literature is rife with the classic symptom indicators of CD, yet it is 

only recently that research has commenced regarding the neurological and psychiatric 

manifestations among the CD population. Contemporary scientific inquiry has intimated the 

deleterious effects gluten has on the nervous system (Ford, 2009). Ford hypothesized that 

symptoms arising from the ingestion of gluten in both CD and non-celiac gluten-sensitivity, 

resulted from gluten action on the nervous system. He termed this response “the gluten 

syndrome” (Ford, 2009, p. 438). Neurologic disorders such as neuropathy, headache, ataxia, and 

epilepsy, (Bushara, 2005; Chin, Latov, Green, Brannagan, Alaedini, & Sander, 2004; Freeman, 

2008; Hernández-Lahoz, Mauri-Capdevila, Vega-Villar, & Rodrigo, 2011; Luostarinen, Pirttilä, 

& Collin, 1999) and psychiatric conditions such as depression, schizophrenia, anxiety, and 

impaired cognitive function have been the most common disorders studied in adults and children 

diagnosed with CD (Jackson, Eaton, Cascella, Fasano, & Kelly, 2012; Zelnik, Pacht, Obeid, & 

Lerner, 2004).   
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Cognitive impairment and CD 

 The association between cognitive impairment, dementia, and CD have been examined 

(Hu et al., 2006). Recently, a condition termed “brain fog”, a slighter form of impaired cognition, 

has been reported in multiple cases of CD (Lichtwark et al., 2014). Symptoms of “brain fog” 

include short-term memory, attention, word-finding difficulties, concentration and confusion. 

These characteristics mirror the current diagnostic criteria in the American Psychiatric 

Association’s Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; 

APA, 2013) with respect to impaired cognition. 

 The updated version of the DSM-5 (APA, 2013) employs the term major and mild 

neurocognitive disorder for what was formerly termed dementia in DSM-IV-TR (APA, 2000). 

The APA (2013) states that diagnosis of a major neurocognitive disorder may only be made if 

the following criteria are present: 

A. Evidence of significant cognitive decline from a previous level of performance in one or more 

cognitive domains (complex attention, executive function, learning and memory, language, 

perceptual-motor, or social cognition) based on:  

1. Concern of the individual, a knowledgeable informant, or the clinician that there has 

been a significant decline in cognitive function; and  

2. A substantial impairment in cognitive performance, preferably documented by 

standardized neuropsychological testing or, in its absence, another quantified clinical 

assessment.  

B. The cognitive deficits interfere with independence in everyday activities (i.e., at a minimum, 

requiring assistance with complex instrumental activities of daily living such as paying bills or 

managing medications).  
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C. The cognitive deficits do not occur exclusively in the context of a delirium. 

D. The cognitive deficits are not better explained by another mental disorder (e.g., major 

depressive disorder, schizophrenia) (pp. 602-603). 

The same diagnostic criteria are used for mild neurocognitive disorder with evidence of modest 

cognitive decline. 

Prior conditions to be met (APA, 2000) for a diagnosis of dementia included the occurrence of 

multiple cognitive deficits displayed by both 

 (1) memory impairment (impaired ability to learn new information or to recall previously 

learned information)  

 (2) one (or more) of the following cognitive disturbances: 

 (a)  aphasia (language disturbance) 

(b) apraxia (impaired ability to carry out motor activities despite intact motor function) 

 (c) agnosia (failure to recognize or identify objects despite intact sensory function) 

 (d)  disturbance in executive functioning (i.e., planning, organizing, sequencing, 

abstracting) (p. 157) 

Earlier studies evaluating dementia utilized the previous diagnostic criteria (APA, 2000).  

Research findings 

Kinney, Burger, Hurwitz, Hijmans, and Grant (1982) recounted a case study of a 57-year-

old man with CD who presented with dementia. Further neurological indices involved advancing 

neuropathy and cerebellar ataxia. Unfortunately, despite intensive medical and nutritional care, 

the client succumbed to the disease.  Additionally, Collin, Pirttila, Nurmikko, Somer, Erila, and 

Keyrilainen (1991) described five cases of clients with CD who acquired dementia prior to age 

60. Four patients demonstrated intellectual decline spanning from moderate to severe. 
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Furthermore, one client exhibited severe memory deficit, constructional deficit, and apraxia. One 

of the clients displayed deficits in visuomotor constructional difficulties, visual and verbal 

memory.  Yet another client displayed a reduction of psychomotor functions. The fifth client 

expressed deficits in visuomotor constructional difficulties, visual memory, and digit span. 

Computed tomography scan (CT) of the brain showed diffuse cerebral or cerebellar decline in all 

clients. 

 However, additional studies have demonstrated a relationship between dementia in 

persons diagnosed with CD after 60 years of age. A retrospective study in Israel examined seven 

patients diagnosed with CD after age 60 (Lurie, Landau, Pfeffer, & Oren, 2008). Of the seven, 

two females were originally diagnosed with an Alzheimer type dementia due to an advancing 

decline in cognition.  Interestingly, adherence to a gluten-free diet ameliorated the cognitive 

decline in both female patients. Prior to this research, Frisoni et al. (1997) screened 33 

Alzheimer's clients and 24 elderly controls for CD and found no significant disparities between 

the two groups. A total of four clients tested positive for CD; two were from the Alzheimer 

group and the other 2 were from the control group.  

 Casella, Zanini, Lanzarotto, Caselani, Magni, Romanelli, & Lanzini (2011) observed the 

neuropsychological profile in CD clients 65 and over (n = 18) with aged matched controls (n = 

18). All of the CD clients were maintained on a gluten-free diet (GFD) for at least 12 months. 

Results demonstrated that CD clients had poorer cognitive performance than controls resembling 

vascular cognitive impairment. Deficits were observed in attention, executive functions, visuo-

spatial functions, and semantic fluency. In another study, Luostarinen, Pirttila, and Collin (1999) 

described 10 clients with CD who presented with neurological symptoms. Two female clients, 

aged 58 and 64, experienced insufferable memory impairment for 3 years and 2 years 
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respectively. The neuropsychological examination divulged a mild impairment in memory and 

visuo-constructive deficits in the first client and mild memory impairment in the second. There 

were no changes noted in neurological symptoms in either client after adherence to a gluten-free 

diet. Additionally, Hu, Murray, Greenaway, Parisi, & Josephs (2006) reported on a case series of 

13 CD patients with cognitive impairment. The researchers found the most frequently stated 

cognitive complaint was amnesia, followed by acalculia, confusion, and personality change. The 

median commencement of impaired cognition was 64 years. Results of the neuropsychological 

tests were available for only 5 of the 13 clients which revealed memory deficits in 1 client, 

global cognitive impairment in 2 clients, and learning inefficiency in 2 clients. Creutzfeldt-Jakob 

disease was the initial diagnosis for three of the clients due to the precipitous advancement of 

subacute dementia symptoms and 4 clients were diagnosed with celiac dementia upon 

evaluation. 

 In contrast to the above research, Hallert and Astrom (1982) administered a 

neuropsychological test battery to 19 untreated CD clients in Sweden and discovered there were 

no indications of cognitive impairment. Clients were divided into two groups, over 50 years (n = 

10) and under 50 years (n = 9). The test pattern was in the borderline range for organic brain 

disease in four of the clients (21%). Burke, Bosch, Muller, Melms, Zuhlke, Stern, and Dichgans 

(2001) described outcomes of a neuropsychological test battery given to 8 gluten-sensitive 

clients and 9 controls. Impairments in memory were seen in immediate recall, delayed recall, and 

word lists in the gluten-sensitive clients. Executive dysfunction was intimated and founded on 

substantial disparities in verbal fluency and performance on the Wisconsin Card Sorting Test in 

the same group.  
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A longitudinal pilot study in Australia of 11 CD patients by Lichtwark, Newnham, and Robinson 

(2014) found that cognition is impaired in untreated CD. Participants in the study had a mean age 

of 30 and were given neuropsychological tests at weeks 0, 12, and 52. Tests evaluating attention, 

verbal fluency, and motor function significantly improved over the 12-month period following 

adherence to a gluten-free diet. Additional researchers have also cited memory and attention 

deficits in CD clients. For example, Zelnik, Pacht, Obeid, and Lerner (2004) discovered attention 

deficits in 20.7% of CD clients examined; 13 of 64 female clients and 10 of 47 male clients. 

Volta et al. (2002) reported memory/attention impairment in 3 out of 13 CD patients who 

presented with neurological symptoms.  

 Urban-Kowalczyk, Smigielski, and Gmitrowicz (2014) reported a case of a 39-year-old 

woman presenting with anxiety, depression, apathy, fatigue, and deterioration of cognitive 

functions. The patient had obtained prior outpatient therapy for depressive and anxiety disorders. 

The Hamilton Depression Rating Scale was given and the results suggested moderate depression. 

CD and microcytic anemia were diagnosed and a gluten-free diet and intramuscular iron 

supplementation were administered. Two neuropsychological assessments were completed with 

the client in a stable mental state and without anemia. The first assessment was performed after 

the CD diagnosis and the second assessment was performed three months later. The results of the 

first assessment demonstrated intellectual functioning to be in the normal range and impairment 

was observed in perceptual organization. Dependent and avoidant personality features were also 

detected. Results of the second examination showed significant improvements in attention and 

psychomotor speed. An improvement in depressive and anxiety symptoms were also reported; 

neither was acute enough to meet the diagnostic criteria for a depressive or anxiety disorder. 

Therefore, the research suggests that adherence to a gluten-free diet can significantly improve 
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impairments resulting from CD in cognitive and psychomotor functioning, as well as in 

neuropsychiatric symptoms. 

 Moving from research on adults to research on children, Pavone, Mazzone, Incorpora, 

Drago, and Bottaro (1997) studied the cognitive aspects of CD in children ages 2.9 to 16 years. 

Three groups of children were compared on measures of language, sociability, cognitive and 

motor skills and school performance. Group A comprised of 69 children with a mean age of 7 

who were on a strict gluten-free diet. Group B comprised of 51 children with a mean age of 6.4 

who were not completely compliant with the gluten-free diet. Group C were 20 age matched 

controls. There were no significant disparities discovered between groups on measures of motor 

skills, language, sociability, or school performance. Significant differences were found in visual 

discrimination and memory ability between Groups B and C. Four patients (25%) in Group A 

scored in the impaired range on these measures.  The results clearly demonstrate a connection 

between strict adherence to a gluten-free diet and improvement of cognitive function in patients 

with CD. 

Neuropsychiatric conditions and CD 

While mucosal atrophy of the small intestine is the marker for celiac disease, concomitant 

neuropsychiatric disorders have also been reported (Bushara, 2005).  Anxiety and depression in 

celiac disease (CD) have been well documented in the literature (Accomando et al. 2005; 

Addolorato et al., 2001; Arigo, Anskis, & Smith, 2011; Buchanan & Arman, 2015; Carta et al., 

2003; Collin, Kaukinen, Mattila & Joukamaa, 2008; Fera et al., 2003; Pynnonen et al., 2002; 

Smith, & Gerdes, 2012; vanHees, Van der Does, & Giltay, 2013).  The following disorders are 

listed in the order of greatest to least studied among the CD population. 
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Depression 

Ludvigsson, Reutfors, Ӧsby, Ekbom and Montgomery (2007), through a systematic 

review of the literature, examined previous research that suggested a correlation between CD and 

some mental disorders. They reported finding studies with prevalence rates of depression in CD 

ranging from 6-57%.  The paucity of sample size, diverse statistical results, methodological 

limitations, and overall variable findings of the studies reviewed, led Ludvigsson et al. to 

perform further research to better understand the disparity in outcomes from the previous studies.  

As such, a study utilizing longitudinal data from a national registry in Sweden to examine the 

relationship between CD and the risk of bipolar disorder (BD) and depression was designed.  In a 

general population study of 13,776 individuals with CD and 66, 815 age and sex-matched 

references individuals, the findings suggested a relationship between CD and depression, but not 

BD.  

Anxiety disorders 

Depressive and anxiety disorders are commonly reported in concurrence with CD. Carta, 

Hardoy, Boi, Mariotti, Carpiniello, and Usai (2002) found a significantly greater amount of CD 

clients that met the criteria for lifetime and 6-month panic disorder and major depressive disorder 

compared to healthy controls. Additional research has reported elevated rates of social phobia 

(Addolorato et al., 2008), anxiety (Addolorato et al., 2001; Hauser, Janke, Klump, Gregor, & 

Hinz, 2010), depression (Addolorato et al., 2008; Ludvigsson, Reutfors, Osby, Ekbom, & 

Montgomery, 2007; Ruuskanen et al., 2010), and dysthymia (Cicarelli, Della Rocca, Amboni, 

Ciacci, Mazzacca, Filla, & Barone, 2003). A meta-analysis on anxiety and depression in patients 

with CD demonstrated that depression is more common and more severe in adults with CD 

compared to normal controls. However, adult CD patients did not reliably vary in terms of 
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depression between adults with other physical illnesses, nor did they reliably vary between adults 

with other physical illnesses and healthy adults in terms of anxiety. A diminution in depressive 

and anxiety symptoms in CD patients have been reported after adhering to a gluten-free diet 

(Addolorato et al., 2001; Corvaglia, Catamo, Pepe, Lazzari, & Corvaglia, 1999; Pynnönen, 

Isometsä, Verkasalo, Savilahti, & Aalberg, 2002; Pynnönen et al., 2005).  

 Addolorato et al. (2008) examined psychiatric and affective disorders frequently 

observed in CD.  Noting depression has been in the literature regarding CD clients since the 

1980s, until recently, Addolorato et al. (2008) noted that data on anxiety disorders was 

surprisingly absent.  In light of this gap, Addolorato et al. (1996) conducted a study on 

depression and anxiety in untreated adult CD clients.  Their findings showed “a distinction 

between the presence of anxiety as a ‘state’-reactive type and the anxiety present as a 

‘personality trait’” (p. 141). The authors found greater percentages of state anxiety in CD clients 

versus the control group and no significant difference of trait anxiety between the CD clients and 

the healthy controls. A significant finding reported was that an outcome of their study supported 

previous findings by other researchers that higher scores of depression were found in CD clients 

over the control group. 

Social phobia 

Subsequently, Addolorato et al. (2008) states, “Other than anxiety and depression, CD 

patients usually show avoidant behavior, mainly due to the dietary restrictions and/or to the fear 

of giving their friends and partners an impression of an illness state” (p. 141).  Therefore, the 

authors designed a study assessing social phobia and celiac disease, which had yet to be done 

with this particular cohort. Social phobia, according to Addolorato et al. (2008) is “characterized 

by a marked fear of performance, an excessive fear of scrutiny, fear of acting in an embarrassing 
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way and avoidance of situations that involve possible scrutiny by others” (p. 142). Pre-diagnosis 

and symptoms of CD (diarrhea, abdominal pain) have been reported by clients as a reason for 

relationship and employment issues. CD clients’ adherence to a gluten-free diet could manifest 

feelings of being disparate from others who do not have CD, and therefore create the potential to 

drive those with CD in becoming social isolates.  Addolorato et al., (2008) suggest that persons 

affected by social phobia, “tend to avoid situations in which a social interaction is required (e.g. 

speaking in public) or situations in which they are being observed (e.g. eating and/or drinking in 

public places), which can lead to the development of depression” (p. 142).    

Executive Function 

Behavior can be abstracted into three functional systems that include cognition, 

emotionality and executive functions (Lezak, Howieson, & Loring, 2012).  Cognition represents 

the information management aspect of behavior.  Emotionality involves feelings and motivation.  

Executive functions demonstrate how behavior is expressed (Lezak et al., 2012).   

Executive function (EF) refers to the faculties that facilitate a person to efficaciously 

employ purposive, autonomous and self-regulating behavior (Lezak et al., 2012).  EF is 

responsible for how a person responds in an adaptive way to different circumstances and is the 

foundation of countless cognitive, emotional and social competencies (Lezak, et al., 2012).  

Frequently assessed subsets of EF include meta-cognition, behavioral regulation, set shifting, 

divided attention and inhibition (Wingo, Kalkut, Tuminello, & Han, 2013). Interrogative 

questions regarding executive function are generally asked in how or whether someone will do a 

task (Lezak et al., 2012).   

When EFs are impaired, the person may not be able to perform adequate self-care, enact 

constructive work self-sufficiently or uphold typical communal relationships, irrespective of how 
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well-maintained the person’s cognitive aptitudes are or how well they perform on examinations 

that assess the individual’s skills, knowledge and abilities (Lezak, Howieson, & Loring, 2012). 

While impairment of cognition characteristically encompasses particular functions or functional 

regions, executive dysfunction typically affects all facets of behavior in a global manner (Lezak 

et al., 2012). Barbas and Zikopoulos (2007) note that explicit characteristics of EF are linked 

with particular regions of the prefrontal cortex (PFC), connecting multiple areas of the brain.  

They contend the interconnectivity between regions incudes additional cortical sites, especially 

the subcortical areas where stress response, emotional reactivity and attentional control occur. 

Furthermore, deficits in EFs can directly influence cognitive performance in negotiated tactics to 

approaching, planning or carrying out cognitive tasks (Burgess, et al., 1998; Goldberg, 2001; 

Lezak, 1982a). 

Executive functions are defined as the abilities of cognition that are comprised of focused 

actions that are self-directed and coordinated by activity in the prefrontal cortex of the brain 

(Lezak, Howieson, & Loring, 2012; Olson & Luciana, 2008). Working memory in particular is 

important for it entails maintaining an active online processing of available information (Blair, 

2016; Topçuoğlu, Fistikci, Ekinci, Gönentür, & Agouridas, 2009).  Additionally, the ability to 

focus attention is another function of central executive functions, and Topçuoğlu et al. (2009) 

suggest a relationship exists between working memory and attentional functions. Moreover, 

Topçuoğlu et al. (2009) suggest when clients with social phobia (SP) deem they are being 

appraised in a deleterious way it creates a spontaneous anxious response.  Topçuoğlu et al. 

(2009) contend that appropriate information processing in conjunction with working memory is a 

requisite for the person to be able to properly appraise social cues. 
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While studies have been conducted on cognitive impairment and CD in the literature, the 

age range of participants was over 50 years old and the sample sizes were relatively small.  

Therefore, with the increased prevalence of emerging adults aged 18-25 (vulnerable for age) at 

risk for CD (chronic illness), and with the increased risk for executive dysfunction and social 

phobia to occur with these conditions, a requisite exists for a study to commence that examines 

measures of executive function and social phobia within this college-aged population that are 

diagnosed with CD compared to age-matched healthy controls.   

Summary 

 Presently, there is a much better understanding of the clinical characteristics and etiology 

of CD.  This fact is due to the increase in the incidence and prevalence of CD worldwide that has 

sparked the spirit of inquiry among researchers around the globe.  The majority of the extant 

literature concerning CD and neurological disorders has centered mainly on neuropathy and 

ataxia.  Not as much consideration has been given to psychiatric conditions, and especially those 

conditions related to cognitive functioning. While hallmark symptom markers of CD are 

plentiful within the current body of research literature, it has been only up until recently that 

psychiatric and neurological indices have begun to be examined among individuals with CD.  

Cognitive functioning, especially executive function, and social phobia have begun to be studied 

in the overall CD population, yet to date, have not been examined among female college students 

aged 18-25.  There are a few articles in the current literature that have studied the relationship 

between cognitive impairment and CD (Hu et al., 2006). Yet those reports have been mostly 

anecdotal in nature.  Moreover, the sample sizes were small and the aggregate sum of 

participants equaled around 200 people of various ages. More recently, brain fog, a slighter form 

of impaired cognition, has been recounted in multiple cases of CD (Lichtwark et al., 2014). 
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Symptoms include short-term memory, attention, word-finding difficulties, concentration and 

confusion. These characteristics mirror the current diagnostic criteria with respect to impaired 

cognition. 

Moreover, there is an even greater dearth of research studies that report 

neuropsychological test data.  There are even less studies that include a complete battery of 

neurological testing in their study design with which to determine particular deficits such as 

executive functioning.  Having knowledge of this data could afford researchers with greater 

insight of the “clinical gestalt” that clients diagnosed with CD encounter.   The insight gained by 

having the evidence to inform practice could comprise of those precise actions associated to 

choices in lifestyle that might affect the condition.  With the increased prevalence of emerging 

adults aged 18-25 (vulnerable for age) at risk for CD (chronic illness), and with the increased 

risk for executive dysfunction and social phobia to occur with these conditions, a requisite exists 

for a study to commence that examines measures of executive function and social phobia within 

this college-aged population that are diagnosed with CD compared to age-matched healthy 

controls.  It is hoped that the findings of this proposed study will not only add to the current body 

of nursing literature regarding the examination of executive function and social phobia among 

this particular cohort, but that the findings have the potential to bestow professional registered 

nurses the ability to provide patient-centered, safe, developmentally and culturally specific care 

that is supportive to and restorative of life and well-being to this vulnerable population.  
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CHAPTER III - METHODOLOGY 

Introduction 

The current literature is sparse with examining college students with celiac disease (CD). 

Celiac disease affects 1:104 children and adolescents in the U.S (Rashid et al., 2005) This 

genetically inherited autoimmune disease affects the mucosal lining of the small intestine due to 

the inability to absorb gluten proteins found in wheat, rye and barley (Edwards, Presutti, 

Cangemi, Cassidy, & Hill, 2007). Approximately 6% of the population or 18 million Americans 

have NCGS, in which villous atrophy is not present (University of Maryland Medical Center, 

2011). Both disorders require a strict lifelong adherence to a gluten-free diet to prevent future 

symptoms and malignancies (University of Maryland Medical Center, 2011). Those statistics 

translate into one out of 15 people in the United States that are living with a gluten associated 

chronic condition (Bast, 2013).  

Brain fog, a common symptom of celiac disease (CD) has been shown to impair 

executive function in memory, concentration and behavioral avoidance (Lebwohl, & 

Ludvigsson, 2014).  Social anxiety disorder (social phobia) has been documented as occurring 

with clients living with celiac disease, and up until recently, had not been explored in this age 

cohort (Addolorato, Capristo, Ghittoni, Valeri, Masciana, & Ancona, 2001; Addolorato, 

Mirijello, D’Angelo, Leggio, Ferrulli, Vonghia, & Gasbarrini, 2008; Carta, Hardoy, Boi, 

Mariotti, Carpiniello, & Usai, 2012; Hauser, Janke, Klump, Gregor, & Hinz, 2010).  The 

incidence has been documented to be higher in clients with celiac disease over healthy normal 

controls (Addolorato, 2008).   

The American College Health Association (ACHA) National College Health Assessment 

Executive Summary (2015) stated a combined 24.4% of college students reported having a 
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chronic illness or condition while attending college.  Within that statistic are those students 

diagnosed with celiac disease. Emerging adulthood (ages 18-25) has been identified as the 

developmental period for traditional college students where independence from social roles and 

normative expectations is experienced and noted as a time of exploration in worldviews, work 

and love (Arnett, 2000).  Issues of transition to college for this cohort have been studied among 

students in the absence of disease, but a dearth of literature exists in this cohort diagnosed with 

celiac disease.  Previous research reported students verbalizing difficulty in transitioning to 

college (Gerdes & Mallinckrodt, 1994).  Forming new social networks (Paul & Brier, 2001), 

adjusting to school life and demands of school work (where students now have more autonomy 

than in high school), and resisting “temptations” of college life (sex, drugs and alcohol 

consumption) were some of the factors noted (Arnett, 2000).  Students reported anxiety and 

fearful expectations of college (Gerdes & Mallinckrodt, 1994). More than half of first year 

students leave in first 6 weeks of school (Levitz & Noel, 1989) and attrition rates as high as 20% 

are common during the first year alone (Mallinckrodt &Sedlacek, 1987), while more than 40% of 

students fail to complete college (Murtaugh, Burns, & Schuster, 1999).    

Therefore, a quasi-experimental cross-sectional descriptive study will be utilized to 

examine what predictor variables are significantly related to the dependent variables (executive 

function and social phobia) in each group (CD compared to age-matched healthy controls) via 

univariate and bivariate analysis.  Multivariate analysis of variance (MANOVA) will be the final 

statistical analysis completed in order to analyze which predictor variable(s) demonstrates a 

significant relationship to each of the dependent variables (executive dysfunction and/or social 

phobia).  The computed values obtained from the statistical analyses performed will then be 

reported in the data analysis section. 
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I. Research design 

Aim:  The aim of this study will be to examine executive function and social phobia among 

female college students (18-25 years old) with celiac disease compared to age matched healthy 

control group using Bronfenbrenner’s Ecological Systems theory as the theoretical framework.   

Method:  This quasi-experimental descriptive cross-sectional study will involve self-report of 

female traditional aged college students aged 18-25 with a diagnosis of celiac disease, compared 

with age-matched healthy controls, to measure the constructs of Executive Function and Social 

Phobia during this life transition. Qualtrics (2016) will provide the web platform for access to 

the surveys. Univariate (frequencies), bivariate (independent t- tests and correlations) and 

multivariate analysis of variance (MANOVA) will be utilized to run the final data in the study. 

Data Collection:  Data will be obtained and analyzed from a demographic questionnaire, the 

Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A) and the Social 

Anxiety Questionnaire for Adults-Short form (SAQ-A30) via Qualtrics Research Suite. 

Independent variables 

There are two independent variables (IV) in this study.  The first IV will contain one group of 

female college students who have been diagnosed with CD.  The other IV will contain the other 

group of female college students who are healthy (control group).  The independent variable is a 

categorical dichotomous variable, for the participants will be asked on the demographic 

questionnaire the following question, “Do you have Celiac disease?” which requires either a 

“yes” or “no” answer. There is one IV with 2 levels.  

Dependent variables 

  



49 
 

Social Phobia 

 Celiac disease and non-celiac gluten sensitivity have emerged as relatively common 

autoimmune disorders affecting people at any time across the developmental lifespan (Arnone & 

Fitzsimons, 2012; Catassi, et al., 2010;  Catassi et al., 1994).   Addolorato et al. (2008) noted a 

high prevalence of anxiety and depression in celiac disease clients and reported the investigation 

of social phobia had not been investigated in this cohort prior to his study.  In his seminal 

research, while the number of cases examined was relatively limited, he and his colleagues found 

an increased prevalence of social phobia among celiac disease compared with healthy subjects 

and noted future research was indicated to elucidate potential social phobia-induced risks such as 

school and/or work failures in this population.   

Conceptual definition 

The conceptual definition that will be used in this study for social phobia, as per the 

DSM-5 is “when the [individual’s] fears are related to most social situations (APA, 2013, p. 

451).While this definition does not explicitly quantify the actual amount or form of social 

situation that encompass the generalized subtype, Slavkin et al. (1990) identified four factor 

solutions including interaction with strangers, formal performance/center of attention, drinking 

and eating while being observed, and behaviors in parties/informal situations.  

Executive Function 

 Executive function is a tacit umbrella term that refers to higher-level cognitive skills a 

person utilizes to direct and synchronize cognitive facility and behaviors which comprise of 

various interconnected sub-skills required for resolute, objective-focused activity (Riggs et al., 

2006).  In an editorial by Lebwohl and Ludvigsson (2014), they report,  
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of all of the clinical manifestations of celiac disease, perhaps the least-well understood 

are cognitive symptoms reported by patients.  Clinicians regularly hear of “brain fog” 

described by celiac disease patients, often as a sign of recent accidental ingestion of 

gluten exposure, or as a presenting symptom that is slow to resolve after the adoption of a 

gluten-free diet. (p. 565) 

A longitudinal pilot study by Lichtwark et al. (2014) investigated the correlation between 

cognitive function and mucosal healing in clients with newly diagnosed celiac disease after 

beginning a gluten-free diet. Sample size was eleven patients (8 females and 3 males) with a 

mean age of 30 (range 22-39). Participants were given a battery of cognitive tests at weeks 0, 12 

and 52, including:  information processing, efficacy, memory, visuospatial ability, motoric 

function and attention.  Subsequent small bowel biopsies were obtained via routine gastroscopy 

at weeks 12 and 52 and were compared to baseline Marsh scores.  Performance cognition was 

then compared to serum tissue transglutaminase antibodies, biopsy results and additional 

biomarkers.  His findings demonstrated that there was an improvement in cognitive performance 

with adherence to the gluten-free diet, which paralleled mucosal healing.  Additionally, he noted 

suboptimal cognition levels in untreated celiac disease as a factor affecting carrying out every- 

day tasks. While the results of the study showed greater insight into providing evidence for the 

existence of brain fog and executive function impairment, several limitations were noted.   

Lebwohl and Ludvigsson (2014) note a serious limitation related to the small sample size 

of the aforementioned study, which impinge upon the “lack of variability in clinical, serological 

and histological outcomes” (p. 565).  Remarking on the “excellent adherence to the gluten-free 

diet, low Marsh scores and healing far greater than typically seen among groups of patients with 

celiac disease” (Lebwohl & Ludviggson, 2014, p. 565), they state that it becomes difficult to 
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ascertain whether the improvements in cognitive testing really reflected the gluten-free diet.  

Furthermore, there was not a control group in the study.   

As a result of the aforementioned study, Hadjivassiliou, has since proposed a study to 

further investigate this issue.  His study, entitled, “A study of cognitive dysfunction in coeliac 

disease and the impact of good adherence to a gluten-free diet”, which started March 2015, will 

investigate cognitive function (memory and concentration) in a group of clients with newly 

diagnosed celiac disease and also a group consisting of clients with the disease for the past 5 

years. The study is still in progress (Coeliac UK, 2015).  Since cognitive impairment has been 

demonstrated to exist in this cohort, and to date there is no literature examining executive 

function and social phobia among females with CD in this age cohort, the proposed study hopes 

to inform the literature of a relationship of both variables to this population and generate new 

knowledge. 

Conceptual definition 

The conceptual definition of executive function that will be used in this study will be: 

Integrative cognitive processes that determine goal-directed and purposeful behavior and 

are superordinate in the orderly execution of daily life functions, which includes the 

ability to formulate goals; to initiate behavior; to anticipate the consequences of actions; 

to plan and organize behavior according to the spatial, temporal, topical or logical 

sequences; and to monitor and adapt behavior to fit a particular task or context. (Cicerone 

et al., 2000, p. 1605) 

Study Design 

 This study will be a quasi-experimental descriptive cross-sectional design. Descriptive 

cross-sectional designs fall under the category of non-experimental research design.  The 
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Correlation analysis is required when a predictor variable is a continuous variable and the 

dependent variable is a continuous variable (Bannon, 2013). The Pearson correlation computes 

the level of linear relationship between two variables. A positive (+) or a negative (-) value 

derived from the correlation designates the directionality of the relationship (Bannon, 2013).  

Magnitude, which is scaled from 0 to 1, shows the degree to which the data points correspond on 

a straight line (Gravetter & Wallnau, 2009).  The goal of correlation analysis is to see whether 

there is a steady, inevitable relationship between the two variables being tested, and then to 

express the type of relationship noted (Gravetter & Wallnau, 2009).  

 Multivariate analysis of variance (MANOVA), is an analysis of variance (ANOVA) with 

several dependent variables.   Where ANOVA examines for the difference in means between two 

or more groups, MANOVA tests for two or more vectors of means (Carey, 1998). The point of 

MANOVA is to test whether the vectors of means for the two or more selected groups are 

sampled from the same distribution sample (Carey, 1998).    

Research Setting 

Self-administered online questionnaires via the Qualtrics (2016) online survey system were 

given to the participants, assessing their executive function and their perceived level of social 

phobia.  Questionnaires include the Behavior Rating of Executive Function- Adult (BRIEF-A) 

(BRIEF-A; Gioia, Isquith, Guy & Kenworthy, 2000) and the Social Anxiety Questionnaire for 

Adults—Short Form (SAQ-A30; Caballo, Salazar, Irurtia, Arias, Hofmann, & CIO-A Research 

Team, 2012) (See Appendices I & J). In addition, a data form was administered to the 

participants to collect demographic information (See Appendix H).  It was anticipated that the 

length of completing the questionnaires would be approximately 20-30 minutes.  Eligible 

students only participated in one online session for data collection.  The total duration of an 
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individual participant’s involvement was approximately 20-30 minutes of one day. Additionally, 

Helen O’Brien, PhD, a licensed psychotherapist with clinical practice in New York State, 

provided the counseling services for participants should they require it. Her telephone number 

was listed on the informed consent form (See Appendix D). 

Rationale for methodology 

 This study was a quasi-experimental descriptive cross-sectional design. Descriptive 

cross-sectional designs fall under the category of non-experimental research design.  The 

purpose of descriptive research is to discern, illustrate, and verify characteristics of a condition as 

it naturally happens (Polit & Beck, 2012). This particular research design is particularly useful 

when traditional experimental design is not possible. For example, the only treatment for celiac 

disease is strict adherence of a gluten-free diet. To have true experimental design, three 

conditions must be met. They are randomization, manipulation and control (Polit & Beck, 2012). 

While this study had a control group, there was no randomization of study participants.  

Additionally, to have manipulation, a treatment must be given or withheld to one group under 

study.  Since strict adherence to a gluten-free diet is the only means of treatment for those with 

celiac disease, it would be unethical to withhold that treatment in order to examine the constructs 

under study.  

 By definition, a cross-sectional design comprises of the “collection of data once the 

phenomena under study are captured during a single point in time of data collection” (Polit & 

Beck, 2012, p. 184).  Collecting data in this manner for this type of design is fitting for 

illustrating relationships among constructs or the prominence of the constructs at a fixed point in 

time in the population under study (Polit & Beck, 2012).  Therefore, a descriptive cross-sectional 

research design was chosen as the best design for this proposed seminal study, as it maintains the 
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ethical standards required for the protection of human participants in research.  This particular 

design afforded the researcher with a clearer portraiture of the prominence of the constructs 

under examination among female college students 18-25 with CD at a fixed point in time. 

II. Sample and setting 

Participants 

A convenience sample with snowballing was utilized for recruitment of 200 study  

participants.  Snowballing, also called network sampling, is a variation of convenience sampling.  

By definition, it is the selection of participants through referrals from earlier participants (Polit & 

Beck, 2012). For this type of recruitment, early participants (sometimes referred to as “seeds”) 

are asked to refer other persons who may meet the inclusion criteria of the study (Polit & Beck, 

2012). 

Recruitment 

 Participants for the celiac group were recruited from the Gluten Intolerance Group, 

North America (GIG-NA) via advertisement copy placed on the organization’s social media sites 

and regional meeting centers (Facebook, Twitter).  The healthy participants (control group) were 

recruited via advertising copy placed in newspaper and social media sites (Facebook, Twitter) at: 

(a) a large urban liberal arts state university in New Jersey and (b) a large suburban liberal arts 

state university in Alabama.  All participants in the study were female college students between 

18-25 years old, and were able to read and speak English fluently.  Female college students 

diagnosed with CD were compared to age-matched healthy controls (When controlling for age at 

diagnosis, length of time on gluten-free diet (GFD), adherence to a GFD, and self-reported grade 

point average (GPA)).  
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Female college students aged 18-25 years old who were members of the Gluten 

Intolerance Group of North America (GIG-NA) and who met the necessary criteria and 

delimitations of the study were invited to participate in the study via the recruitment 

advertisement. The Gluten Intolerance Group-North America allowed the use of their social 

media sites (Facebook, Twitter, Instagram and Pinterest) to post the recruitment advertisement of 

the study, and the study was also posted at each of their 75 national branch support groups in 

order to recruit additional CD participants. Two separate advertisements were utilized for 

recruitment of both groups of participants.  One advertisement addressed recruitment of the 18-

25 year old female college students with CD (See Appendix B), and the other advertisement 

addressed recruitment of the 18-25 year old female college students who were healthy for the 

control group (See Appendix C).  Each advertisement for the study asked potential participants if 

they (female college students aged 18-25 years old with CD and healthy female college students 

18-25 years old) would be interested in being a part of an on-line study that will look at 

neurological health and celiac disease Participants that were interested in participating in the 

study, were given information regarding participant inclusion and exclusion criteria and study 

description that explained: a) the purpose of the study. b) potential risks, c) potential benefits, d) 

maintenance of anonymity, e) expected duration of participation, f) the right to refuse or 

withdraw without penalty, and g) the procedure for contacting the principle investigator and the 

Institutional Review Board at Kean University (See Appendix H).  Participants were able to 

enter the Qualtrics Research Suite via the recruitment ads. Each advertisement included a QR 

code (quick response code) and web-link to the study on Qualtrics Research Suite. This 

anonymized QR code and web-link were put on the advertisement copies for each group being 

recruited. 
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Once the potential participant read the recruitment ad and the statement, “For more 

information if you are interested in being a participant in this study, either scan the QR code or 

click on the web-link provided”, the potential participant could either choose to find out more 

information or not. When a potential participant either scanned the code, or clicked on the link, 

they were taken directly to Qualtrics Research Suite, where they were able to view the additional 

study information sheet. If they decided they met the criteria to participate in the study, and felt 

they would still like to participate, the last sentence on the study information sheet read, “If you 

are still interested in being a participant, and feel you meet the eligibility requirements for this 

study, click “YES” to continue to the surveys or “No” to exit”. By clicking “NO”, the skip logic 

function took the potential participant to the end of the survey. 

When the participant clicked “YES”, they were taken to the informed consent form. If 

after reading the consent form, they still decided to participate in the study, by clicking 

“CONTINUE”, they affirmed their assent to participating in the study and were able to view the 

surveys. 

Rationale for web surveys 

The population selected for this study comprised of 18-25 year old that are considered a 

part of the Millennial or Generation Y generation (Pew Research Center, 2014).  Millennials are 

socially inept, savvy technologically, and prefer emailing, social networking and texting in 

contrast to face to face conversation or talking on the telephone (Chung, 2013).  The Pew 

Research Center (2014) calls this generation “digital natives” and the only generation that does 

not have to adapt to the rapidly changing technology. Millennials are fervent Internet users and 

81% of this generation has Facebook accounts that they use on a regular basis (Pew Research 

Center, 2014).  Therefore, since this study’s proposed population falls within this generation, and 
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considering their penchant for technological communication over face to face communication, a 

web platform for dissemination of the surveys was selected over face to face, pen and paper 

survey data collection.   

Setting 

Qualtrics Research Suite was the platform utilized for collecting data. Qualtrics, is a 

trademarked, Web-based software corporation whose main offices are situated in Provo, Utah.  

The program allows clients to design explicit organizational research in many diverse settings.  

Examples of such settings include academic, non-profit, corporate and governmental agencies. 

Specifically, Qualtrics operates as a research instrument for users.  Utility of this suite tool is 

achieved through a license given to an agency or organization, granting authorization to conduct 

research in order to access and use the individually designed research suite tool (Qualtrics, 

2016).  

The Qualtrics Research Suite constructs a database, recording completed responses of 

research participants as their responses to survey questions are submitted. The information is 

then evaluated online, and can be exported to Microsoft Excel, or the data can be imported into a 

dedicated statistical software program, such as the IBM Statistical Package for the Social 

Sciences (SPSS) (IBM SPSS, 2013).  The principle investigator chose to utilize Qualtrics for the 

study platform because 1). Kean University already holds a license for use; 2) Qualtrics 

coalesces unparalleled facility of function while offering the best-in class security to maintain the 

strictest of confidentiality of users (Qualtrics, 2016).  
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Obtaining consent 

All participants were treated in accordance with the Ethical Principles of Psychologists and 

Code of Conduct (American Psychological Association, 2017) and in accord with the Kean 

University Institutional Review Board (IRB) guidelines. All of the ethical guidelines of the APA 

were strictly adhered to in all aspects of the project and in obtaining the participants’ informed 

consent to participate in the study. No deception was used in the study and participants were 

fully informed of the nature of the study as well as their rights as a participant in a research study 

(See Appendix D). 

The Informed Consent was uploaded to the Qualtrics Research Suite by the principal 

investigator (PI). Informed consent was obtained using a question at the beginning of the online 

survey developed using Qualtrics Research Suite.  The following statement was included at the 

end of the Informed Consent text: “If you have read and understand the above statements, please 

click on the “Continue” button below to indicate your consent to participate in this study.” By 

performing the specific action of clicking the “Continue” button, participants clearly indicated 

their informed consent prior to viewing or completing any questions in the study.   

Self-administered online questionnaires using the Qualtrics online survey system were 

given to the participants, assessing their executive function and their perceived level of social 

phobia.  Questionnaires included the Behavior Rating of Executive Function- Adult (BRIEF-A) 

(BRIEF-A; Gioia, Isquith, Guy & Kenworthy, 2000) and the Social Anxiety Questionnaire for 

Adult—Short Form (SAQ-A30; Caballo, Salazar, Irurtia, Arias, Hofmann, & CIO-A Research 

Team, 2012) (See Appendices K & M). In addition, a data form was also administered to the 

participants on Qualtrics in order to collect demographic information (See Appendix J). After 
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participants completed the surveys, a debriefing form appeared for them to print and keep for 

their records (See Appendix E). 

 It was anticipated that the length of completing the questionnaires would be approximately 

20-30 minutes.  Study participants only participated in one online session for data collection.  

The total duration of an individual participant’s involvement was approximately 20-30 minutes 

of one day.   

Rationale for collecting the data at a single point in time 

 This study is a quasi-experimental descriptive cross-sectional design.  By definition, a 

cross-sectional design comprises of the “collection of data once the phenomena under study are 

captured during a single point in time of data collection” (Polit & Beck, 2012, p. 184).  

Collecting data in this manner for this type of design is fitting for illustrating relationships 

among constructs or the prominence of the constructs at a fixed point in time in the population 

under study (Polit & Beck, 2012).   

Statistics 

 Power analysis via G* Power Software Program (Faul, Erdfelder, Buchner, & Lang, 

2009) was used to determine an effective sample size for the study. The value of the power was 

set at .80 which is an acceptable value for power (Bannon, 2013).  The level of probability 

(alpha) was set at .05 (p <.05) and the effect size f2 was set to equal 0.15.  Additionally, it was 

estimated that there would be four predictors that will be included in the final statistical model.  

The results of the G*Power Analysis concluded that 85 participants would be an effective sample 

size for the study. Yet it was suggested that a sample size of 200 participants (100 participants in 

the CD group and 100 participants in the healthy control group) would be more beneficial in 

order to achieve statistical conclusion validity.  Polit and Beck (2012) assert that effect size, an 
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expression of the strength of relationships between variables can impact the designated sample 

size for a study.  For example, if a strong relationship among research variables (independent and 

dependent variables) is expected, then a smaller sample size may be justified to statistically 

demonstrate the relationship (Polit & Beck, 2012).  However, should there be no a priori to 

assert a strong relationship, then small samples may not yield statistical conclusion validity, and 

thereby be avoided (Polit & Beck, 2012).  

The research questions and hypotheses will be tested using frequencies, independent t-

tests, correlation and multivariate analysis of variance (MANOVA). Independent-t tests utilize 

data from two distinct samples in order to test a hypothesis between the means of two 

populations (Gravetter & Wallnau, 2009).  The resulting variability between both populations is 

conjoined in order to achieve a pooled estimate of the variance of the population (Gravetter & 

Wallnau, 2009).  

Correlation analysis is required when the predictor variable (PV) is a continuous variable 

and the dependent variable (DV) is a continuous variable. The Pearson correlation computes the 

level of linear relationship between two variables. A positive (+) or a negative (-) sign designates 

the directionality of the relationship.  Magnitude, which is scaled from 0 to 1, shows the degree 

to which the data points correspond on a straight line (Gravetter & Wallnau, 2009).  The goal of 

correlation analysis is to see whether there is a steady, inevitable relationship between the two 

variables being tested, and then to express the type of relationship (Gravetter & Wallnau, 2009).   

 Multivariate analysis of variance (MANOVA), is an analysis of variance (ANOVA) with 

several dependent variables.   Where ANOVA examines for the difference in means between two 

or more groups, MANOVA tests for two or more vectors of means (Carey, 1998). The point of 

MANOVA is to test whether the vectors of means for the two or more selected groups are 



62 
 

sampled from the same distribution sample (Carey, 1998).   The purpose for using this 

psychometric test is threefold.  First, it holds several advantages over using ANOVA.  When 

measuring more than two dependent variables in an experiment, there is a better probability of 

detecting which factor is principal (Carey, 1998).  Second, it can guard against Type I errors that 

could potentiate from running multiple ANOVAs independently. Last, a MANOVA can detect 

distinctions not found by testing using ANOVA (Carey, 1998). 

III. Data collection 

Qualtrics, a web-assisted research program was used to collect data.  Qualtrics was 

utilized for students to: a) obtain a detailed explanation of the study and the study’s purpose with 

invitation to participate; b) give assurance of strict confidentiality of all participants; c) give a 

summary of the risks and benefits of participation; d) provide an informed consent form; and e) 

give detailed instructions on how to complete the surveys.  Additionally, telephone information 

and referral to contact Dr. Helen O’Brien, a licensed psychotherapist, were provided for those 

students who might have been at risk for mental health issues after participating in the study. 

Inclusion criteria 

Inclusion criteria comprised of: students that live on campus, diagnosis of celiac disease 

via hematological testing and/or intestinal biopsy, on a gluten-free diet for at least 4 weeks, and 

no history of other chronic illness or history of previous mental illness.  For the healthy controls, 

inclusion criteria comprised of:  living on campus, no previous history of mental illness or other 

chronic illness. 
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Exclusion criteria 

Exclusion criteria for all participants included:  pregnancy, students with severe cognitive 

impairment and drug use.  Students interested in participating in the study, were able to enter 

Qualtrics, by clicking on the Q code on the recruitment advertisement copy.  Consent process 

and completion of surveys commenced on this site.  Additionally, a debriefing form was 

included after the participant completed all of the surveys (See Appendix E). 

Self-report instruments 

Demographic Questionnaire 

 The demographic questionnaire was a self-report questionnaire.  Information participants 

were asked to report included ethnicity, if they have CD or not, age at CD diagnosis, how the 

participant was diagnosed, (blood test, intestinal biopsy or both), and adherence to a gluten-free 

diet (4-point Likert-type scale: ranges include: “not at all” (0%), “some of the time” (1-39%), 

“most of the time” (39-79%), and “all of the time” (80-100%)). Additionally, the participants 

birth order, month of birth, and if the participant was born before 36 weeks gestation 

(prematurely) were also included.  Finally, scholastic information was included by asking the 

participants to type in their current grade point average (GPA) and year in college (freshman, 

sophomore, junior, senior, graduate school). 

Social Anxiety Questionnaire for Adults- Short Form (SAQ-A30) 

Operational definition 

Social phobia was operationalized using the Social Anxiety Questionnaire for Adult—

Short Form (SAQ-A30; Caballo, Salazar, Irurtia, Arias, Hofmann, & CIO-A Research Team, 

2012).  This instrument was developed to address various issues with currently used social 

anxiety questionnaires.  Specifically, the instability and variability of the questionnaires, the 
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given situations measured, the situations not measured, the absence of multicultural research, and 

the intricacies in distinguishing between persons with generalized and non-generalized social 

phobia (Caballo, Salazar, Irurtia, Aria, & Hoffman, 2012). The SAQ-A30’s psychometric 

properties and validity and reliability have been proven to be robust with Cronbach’s alpha α = 

.93 (Caballo, Salazar, Irurtia, Aria, & Hoffman, 2012).   

This short version 30-item questionnaire depicts varying social situations grouped under 

five factors and is rated by using a 5-point Likert-type scale, ranging from 1= “Not at all or very 

slight level of unease, stress or nervousness” to 5 = “Very high or extremely high level of 

unease, stress or nervousness”. The SAQ-A30 assesses five social anxiety dimensions: 1) 

Speaking in public/Talking with people in authority, 2) Interactions with strangers, 3) 

Interactions with the opposite sex, 4) Assertive expression of annoyance, disgust or displeasure, 

and 5) Criticism and embarrassment. Each dimension comprises of six items randomly dispersed 

throughout the questionnaire. In order to measure the varying types of social anxiety, the number 

of dimensions a person lists as being fearful, is considered. The SAQ-A30 cut off scores to 

indicate a diagnosis of social phobia are 92 in men, and 97 in women (Caballo, Salazar, Irurtia, 

Aria, & Hoffman, 2012). 

Behavior Rating Inventory of Executive Function-Adult version (BRIEF-A) 

Operational definition 

 Executive function was operationalized using the Behavior Rating Inventory of Executive 

Function- Adult version (BRIEF-A) (Gioia, Isquith, Guy & Kenworthy, 2000).   The BRIEF-A is 

a standardized measure that captures views of an adult's executive functions or self-regulation in 

his or her everyday environment, and can be used for individuals aged 18-90 years old (Gioia, 

Isquith, Guy & Kenworthy, 2000).  The BRIEF-A, which is based on the original Behavior 



65 
 

Rating Inventory of Executive Function™ (BRIEF), contains 75 items within nine non-

overlapping theoretically and empirically derived clinical scales that measure various aspects of 

executive functioning.  Areas tested include: inhibition, self-monitoring, planning/organizing, 

shifting, initiating, task monitoring, emotional control, working memory and organization of 

materials.  The clinical scales shape two broader indexes.  They include Behavioral Regulation 

(BRI) and Metacognition (MI). Both indexes form the overall summary score, called the Global 

Executive Composite (GEC). The BRIEF-A also includes three validity scales (Negativity, 

Inconsistency, and Infrequency).  Internal consistency for the BRIEF-A clinical scales is reported 

to be α = .73 to .90, and α = .93 to .96 for the indices and the GEC (Roth, Isquith, & Gioia, 

2005). 

Data Analysis Plan 

 Once the sample size of 200 study participants is reached and the surveys and 

demographic questionnaire are completed, the collected data will be coded and then entered into 

SPSS (IBM Corp., 2013).  When all of the data from the respondents have been entered into 

SPSS, the data will be cleaned to detect, correct or remove incorrect, inconsistent or inaccurate 

values (Bannon, 2013). This step will ensure the data entered is truly representative of the 

participants’ responses (Bannon, 2013). 

The next step will be to test the integrity of the data collected and assess if the data is 

appropriate for data analysis (Bannon, 2013).   Specifically, this step will include checking, a) 

test assumptions for normal distribution; b) multicollinearity; c) homoscedasticity; d) linearity; e) 

and then evaluate that there is not any undue influence of other outlier scores (Bannon, 2013).  

Additionally, assessment of missing data will also be assessed for and statistically addressed if 

warranted (Bannon, 2013). Failure to perform checks in data integrity can have deleterious 
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effects on the overall study for it can result in a report of erroneous findings (Bannon, 2013). 

Furthermore, to maintain scholarliness and show evidence of rigor in the statistical analysis and 

resultant findings, a statement that all five areas have been assessed and checked should be 

reported in the data analysis section of the study (Bannon, 2013).  

 Once the data integrity has been verified, the final steps in the data plan will commence. 

Statistical analysis of the predictor variables (PVs) and the dependent variables (DVs) will be 

completed by the implementation of univariate analysis (frequencies), bivariate analysis 

(Independent t-tests and correlation) and multivariate analysis of variance (MANOVA).  All 

statistical analyses will be run on SPSS software on a password protected computer with a secure 

hard drive.   

 

 

 

 

 

 

 

 

 

 

 

 



67 
 

CHAPTER IV - RESULTS 

Introduction 

 This chapter begins with the summary of the data set of the sample participants, 

descriptive statistics of demographic variables, by conducting frequency, and percentage 

summaries followed by the descriptive statistics of the study variables. The results of two one-

way MANOVA tests are presented to determine the difference in executive functioning and 

social anxiety in traditional age college students who reported receiving a diagnosis of CD to 

those who have never received a CD diagnosis. An additional MANOVA was computed to 

determine differences in executive functioning between students who reported a diagnosis of CD 

who were adherent to a gluten free diet. Additionally, a one-way between subjects ANOVA was 

computed to assess for differences in GPA among participants who strictly adhered to a GFT and 

those who did not. Finally, an independent-samples t test was calculated comparing the mean 

GPA of students who reported having been diagnosed with CD to healthy controls. 

 The characteristics of participants are shown in Table 1. A total of 87 female participants, 

50 (57.5%) who reported as having been diagnosed with CD were included in the study. A 

majority of the sample (75.9%) were White/European and were in their Junior (25.3%) or Senior 

(31%) year of college. Of the 50 participants who were diagnosed with CD, 27 (54%) reported 

receiving the diagnosis from a blood test, 5 (10%) via an intestinal biopsy, and 17 (34%) from 

both methods. The age of the participants ranged 18 to 25 years of age, with a mean of 21.07 (SD 

= 1.96 years). Nine (10.7%) of participants reported being born prematurely. A majority of 

participants were either first (n = 26, 29.9%) or second (n = 32, 36.8%) born children. The mean 

GPA for the entire sample was 3.38 (SD = .39). 
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Table 1 Participant demographics (N = 87) 
 
          
                  Total             CD (n = 50)        Control (n = 37) 
    
 
GPA (M/SD)   3.38 (.39)  3.30 (.38) 3.45 (.39) 
 

    n (%)   n (%)  n (%) 
Race 
White/European  66 (75.9)  35 (70)  31 (83.8) 
Hispanic/Latino  5 (5.7)   4 (8.0)  1 (2.7) 
Black/African   9 (10.3)  5 (10.0) 4 (10.8) 
Asian or Pacific Islander 6 (6.9)   5 (10.0) 1 (2.7) 
Other    1 (1.1)   1 (2.0)  0 
 
Class Standing 
Freshman   11 (12.6)  8 (16.0) 3 (8.1) 
Sophomore   16 (18.4)  10 (20.0) 6 (16.2) 
Junior    22 (25.3)  14 (28.0) 8 (21.6) 
Senior    27 (31.0)  12 (24.0) 15(40.5) 
Graduate   11 (12.6)  6 (12.0) 5 (13.5) 
 
 
Birth Order 
First    26 (29.9)  12 (24.0) 14 (37.8) 
Second    32 (36.8)  17 (34.0) 15 (40.5) 
Third    15 (17.2)  11 (22.0) 4 (10.8) 
Fourth    6 (6.9)   6 (12.0) 0 
Only    4 (4.6)   2 (4.0)  2 (5.4) 
Other    4 (4.6)   2 (4.0)  2 (5.4) 
 
Born Prematurely  9 (10.7)  6 (12.0) 3 (8.1) 
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Hypothesis 1   

It is hypothesized that self-report of executive function among CD participants will be 

lower than age-matched healthy controls. 

 A MANOVA was calculated comparing executive functions as measured by the BRIEF-

A between students reporting a diagnosis of CD and healthy controls. BRIEF-A descriptive 

statistics appear in Table 2 and intercorrelations among the BRIEF-A subscales appear in Table 

3. Results indicated that CD significantly affected Working Memory (F(1,75) = 21.17, p = .02; 

partial η2 = .17), Planning Organization (F (1,75) = 14.31, p = .03; partial η2 = .09), and 

Organization of Materials (F(1,75) = 33.14, p < .001; partial η2 = .67). However, no significant 

differences were found for General Executive Functioning (F(1,75) = 3.91, p = .72), Behavioral 

Regulation (F(1,75) = .81, p = .66), Problem Solving (F(1,75) = 2.06, p = .74), Inhibition 

Processes (F(1,75) = 1.71, p = .34), Task Shifting (F(1,75) = 3.32, p = .21), Emotional Control 

(F(1,75) = .56, p = .46), Self-Monitoring (F(1,75) = 1.89, p = .17), Initiation Abilities (F(1,75) = 

2.87, p = .64), and Task Monitoring (F(1,75) = 3.30, p = .83), between college students who 

reported a diagnosis of CD healthy controls. 
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Table 2 BRIEF-A descriptive statistics 

   
     Total                CD     Control 
  M SD   M SD   M SD 
 
   
Inhibit  14.10 (3.31)   14.38 (3.30)    13.67 (3.33) 
 
Shift  10.01 (2.73)   10.23 (2.50)   9.83 (3.07)  
 
EC  17.69 (4.73)   18.28 (4.01)   16.76 (5.67) 
 
SM  9.05 (2.76)   9.27 (3.98)   8.70 (2.40) 
 
Initiate  12.67 (3.43)   12.94 (3.70)    12.22 (3.07) 
 
WM  12.82 (3.59)   13.05 (3.63)   12.48 (3.55) 
 
P/O  15.34 (4.60)   15.93 (4.43)   14.37 (4.80) 
 
TM  10.39 (2.51)   10.70 (2.55)   10.00 (2.52) 
 
OM  14.70 (4.45)   16.41 (3.97)   11.90 (3.78) 
 
BRI  50.91 (11.41)   52.09 (10.97)   48.96 (12.04) 
 
MI  65.76 (15.97)   69.33 (15.33)   60.10 (15.56) 
 
GCE  117.17 (25.81)   121.80 (24.51)   109.63 (26.63) 
note. EC = Emotional Control; SM = Self-Monitor; WM = Working Memory; PO = 
Plan/Organize; TM = Task Monitor; OM = Organization of Materials; BRI = Behavioral 
Regulation Index; MI = Metacognition Index; GEC = Global Executive Composite. 
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Table 3 Intercorrelations among BRIEF-A subscales 

  
Variable      1                2             3  4 5  6 7 8 9            10              11              12         
 

 

1. Inhibit       ___    

2. Shift      .69**        ____ 

3. EC     .54**    .71** ____ 

4. SM    .68**    .69**       .60** ____ 

5. Initiate    .70**    .74** .63** .71** ____ 

6. WM   .74**    .79**      .64**        .81**          ..84** ____ 

7. P/O   .74**   .81**  .62**       .75**  .86** .84** ____ 

8. TM  .62**   .65** .43** .47** .63** .71**   .65** ____ 

9. OM  .44**  .40** .24* .21 .43** .38** .50** .68** ____ 

10. BRI .36** .57** .63* .33 .72** .55* .76** .43* .51* ____ 

11. MI .83** .77** .66* .67* .62** .76* .81** .63* .71**  .39* ____ 

12. GCE .56* .84** .79** .36 .47* .88** .70* .59** .63** .51* .69**  

 
note. *p <.05; ** p < .01; EC = Emotional Control; SM = Self-Monitor; WM = Working Memory; PO = 
Plan/Organize; TM = Task Monitor; OM = Organization of Materials; BRI = Behavioral Regulation Index; MI = 
Metacognition Index; GEC = Global Executive Composite. 
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Hypothesis 2   

It is hypothesized that participants with CD will have higher levels of social phobia. 

 A MANOVA was calculated comparing levels of social phobia as measured by the Social 

Anxiety Questionnaire for Adults- Short Form (SAQ-A30) between students reporting a 

diagnosis of CD and healthy controls. SAQ-A30 descriptive statistics appear in Table 4 and 

intercorrelations among the SAQ-A30 subscales appear in Table 5. Results indicated that CD 

significantly affected Factor 2 (F(1,75) = 16.19, p < .01; partial η2 = .21) and Factor 5 (F(1,75) = 

9.89, p = .032; partial η2 = .09) of the SAQ-A30 suggesting that students who reported a 

diagnosis of CD were more anxious in situations involving interactions with the opposite sex and 

interactions with strangers.  No significant differences were found for Factor 1: Speaking in 

public/talking with people in authority (F(1,75) = 2.03, p = .89), Factor 3:  Assertive expression 

of annoyance, disgust, or displeasure (F(1,75) = .72, p = .39), and Factor 4: Criticism and 

embarrassment (F(1,75) = 2.11, p = .08) between college students who reported a diagnosis of 

CD healthy controls. 
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Table 4 SAQ-A30 descriptive statistics 

 
   
     Total                CD     Control 
  M SD   M SD   M SD 
 
   
F1  13.95 (6.07)   14.20 (6.36)    13.62 (5.72) 
 
F2  16.80 (5.74)   17.82 (5.67)   15.42 (5.63)  
 
F3  15.68 (6.18)   15.28 (6.37)   16.22 (5.60) 
 
F4  17.58 (4.92)   17.67 (4.87)   17.46 (5.07) 
 
F5  16.14 (5.64)   16.16 (5.71)    16.11 (6.65) 
 
TS  79.75 (25.11)   81.16 (26.12)   77.77 (24.0) 
 
note. F1 = Speaking in public/talking with people in authority; F2 = Situations involving 
interactions with the opposite sex; F3 = Assertive expression of annoyance, disgust, or 
displeasure; F4 = Criticism and embarrassment; F5 = Interactions with strangers; TS = Total 
SAQ-A30 score. 
 

Table 5  Intercorrelations among SAQ-A30 subscales 

   
  1  2  3  4  5           
 
1. F1              
 
2. F2  .66**                  
 
3. F3  .80**  .64**   

 
4. F4  .67**  .59**  .70**                              
     
5. F5  .68**  .61**  .71**  .69**               
   
6. TSAQ .89**  .81**  .90**  .83**  .86** 
 
note. ** p < .01; F1 = Speaking in public/talking with people in authority; F2 = Situations 
involving interactions with the opposite sex; F3 = Assertive expression of annoyance, disgust, or 
displeasure; F4 = Criticism and embarrassment; F5 = Interactions with strangers; 6 = Total SAQ-
A30 score. 
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Hypothesis 3   

Participants diagnosed with CD who are currently adherent to a gluten free diet will 

score higher on measures of executive function than participants who do not adhere to a 

gluten free diet. 

 Of the 50 participants who reported a diagnosis of CD, 27 reported adhering to a GFD all 

of the time, 19 reported adhering most of the time, and only 4 reported adhering some of the 

time. Due to assumptions involving multivariate analyses, students reporting adhering to a GFD 

only some of the time were not included in this analysis. Based on this information, a MANOVA 

was calculated comparing executive functions as measured by the BRIEF-A between students 

who reported adhering to a GFD all of the time and those who reported adhering to a GFD most 

of the time. No significant differences were found between the two groups on measures of 

Working Memory (F(1,75) = .17, p = .51), Planning Organization (F(1,75) = 2.23, p = .09), 

Organization of Materials (F (1,75) = 3.14, p = .87), Behavioral Regulation (F(1,75) = .93, p = 

.61), Problem Solving (F(1,75) = 2.86, p = .79), Inhibition Processes (F(1,75) = 1.91, p = .33), 

Task Shifting (F(1,75) = 2.32, p = .20), Emotional Control (F(1,75) = .28, p = .45), Self-

Monitoring (F(1,75) = 1.67, p = .14), Initiation Abilities (F(1,75) = 2.05, p = .52), and Task 

Monitoring (F(1,75) = .32, p = .77), and General Executive Functioning (F(1,75) = 1.43, p = 

.07). 
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Hypothesis 4   

Participants diagnosed with CD will self-report lower grade point averages (GPAs) than age-

matched healthy controls. 

 An independent-samples t test comparing the mean GPA of students who reported having 

been diagnosed with CD to healthy controls found a significant difference between the means of 

the two groups (t(85) = - 2.03, p = .047, d = 0.4). The mean of the students reporting CD was 

significantly lower (M = 3.31, SD = .39) than the mean of the students in the control group (M = 

3.48, SD = .38). 

Hypothesis 5   

Participants diagnosed with CD who adhere to a GFD will self-report higher GPAs than 

those who do not adhere to a GFD. 

 A one-way between subjects ANOVA was computed for participants’ adherence to a 

GFT. No significant differences were found between the groups (F(2,47) = .612, p = .54). 

Participants who reported adhering to a GFD all of the time (M = 3.36, SD = .40) did not differ 

from participants who reported adhering to a GFD most (M = 3.23, SD = .36) or some of the time 

(M = 3.37, SD = .43) 
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CHAPTER V - DISCUSSION 

Summary 

 The purpose of this study was to compare traditional age female college students (18-25 

years old) diagnosed with CD to age matched healthy controls on measures of executive function 

and social phobia.  Although previous research in this area has been mixed, a preponderance of 

the evidence from these studies suggests that CD impacts cognitive functioning as a whole; 

executive functioning in particular (Jackson, Eaton, Cascella, Fasano, & Kelly, 2012; Lichtwark, 

Newnham, & Robinson, 2014; Zelnik, Pacht, Obeid, & Lerner, 2004). Cognitive functioning, 

especially executive function and social phobia have been studied to a limited degree in the adult 

age range; however, CD has not been solely examined in traditional age college students aged 

18-25.  Additionally, there is no research to date that has examined both executive function and 

social phobia in the same study among females aged 18-25 diagnosed with CD compared to age- 

matched healthy controls.   

 The present study was conducted by recruiting 87 participants that were currently 

attending college and living on campus.  Participants for the celiac group were recruited from the 

Gluten Intolerance Group, North America (GIG-NA) via advertisement copy placed on the 

organization’s social media sites and regional meeting centers (Facebook, Twitter).  The healthy 

participants (control group) were recruited via advertising copy placed in newspaper and social 

media sites (Facebook, Twitter) at: (a) a large urban liberal arts state university in New Jersey 

and (b) a large suburban liberal arts state university in Alabama.  Participants completed an on-

line demographic questionnaire and two self-report measures with robust reliability and validity 

that were selected to capture the participant’s executive functioning skill and self-report of social 

anxiety.  After the data were collected, coded, and scored, the hypotheses were tested using an 
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independent-samples t test, a one-way between subjects ANOVA, and several multivariate 

analysis of variances (MANOVAs). 

Major findings 

The results indicated that CD significantly affected Working Memory, Planning 

Organization and Organization of Materials, supporting the hypothesis that self-report of 

executive function among CD patients would be lower than age-matched healthy controls.  

However, no significant findings were found in the other domains.  Similar findings have not 

been reported in previous studies on executive function and CD (Casella et al., 2011; Hallert & 

Astrom, 1983; Hu et al., 2006). 

 Interestingly, the clustering of the three executive function domains, speaks to the global 

effect that executive dysfunction has on a person’s behavior (Lezak et al., 2012). Only one case 

study in the literature on CD reported an initial assessment finding of impairment in perceptual 

organization in a 39 year-old female who tested positive for CD after presenting with anxiety, 

depression, apathy, fatigue, and deterioration of cognitive functions (Urban-Kowalcyk et al., 

2014). However, the literature has shown that deficits in EFs can directly influence cognitive 

performance in negotiated strategies to approaching, planning or carrying out cognitive tasks 

(Burgess et al., 1998; Goldberg, 2001; Lezak, 1982a).  

The relationship between executive functioning and phobia has been well documented 

(Airaksinen, Larsson, & Forsell, 2005; Castaneda et al., 2011; Eysenck & Calvo, 1992; O׳Toole 

& Pedersen, 2011; Tempesta, Mazza, Serroni, Moschetta, Di Giannantonio, Ferrara, & De 

Berardis, 2013; Visu-Petra, Miclea, & Visu-Petra, 2013).  In a study of patients with social 

phobia, Topçuoğlu et al. (2009) suggest a relationship exists between working memory and 

attentional functions. They suggest when clients with social phobia (SP) deem they are being 
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appraised in a deleterious way it creates a spontaneous anxious response.  Topçuoğlu et al. 

contend that appropriate information processing in conjunction with working memory is a 

requisite for the person to be able to properly appraise social cues. While none of the participants 

in this study had a diagnosis of social phobia, it is interesting to see findings reported on study 

participants that also showed deficits in working memory, which mirrored the findings in the 

current study.  Therefore, the significance reported on measures of working memory, planning 

organization and organization of materials supports the aforementioned studies and demonstrates 

a requisite to further explore this phenomenon in this age group with CD.  

  Findings indicated that CD significantly affected Factors 2 and 5 of the SAQ-A30 

(SAQ-A30; Caballo, Salazar, Irurtia, Arias, Hofmann, & CIO-A Research Team, 2012), 

signifying that students who reported a diagnosis of CD were more anxious in settings involving 

interactions with the opposite sex and with strangers.  No significant differences were noted 

among the remaining factors. The findings support the hypothesis that participants with CD aged 

18-25 would have a higher level of social phobia compared to healthy controls. 

 Social phobia, according to Addolorato et al. (2008) is “characterized by a marked fear 

of performance, an excessive fear of scrutiny, fear of acting in an embarrassing way and 

avoidance of situations that involve possible scrutiny by others” (p. 142).  Both Topçuoğlu et al. 

(2009) and Addolorato et al’s (2008) studies suggest that social phobia patients with CD not only 

exhibit a fear and avoidance of certain situations, but that deficits in working memory may 

impact the person’s ability to evaluate social cues.  The inability of a person with CD to evaluate 

such cues, could impact the person’s psychological resources in managing challenges in their 

environments and further nurture their psychological resources over time (Greenfield, 2012).   
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Bronfenbrenner’s Bio-ecological System Theory (Bronfenbrenner, 1994) can 

demonstrate how these deficits could impact a female college student with CD.  Females 18-25 

with CD that show deficits in executive function and fear and avoidance of social situations, 

could have impairment in accurately assessing, and then evaluating social cues during social 

interactions with others. Inaccurately appraising social situations can further impact future social 

interactions between the female college student with CD and others within the microsystem 

level, due to the limited available psychological resources in the individual’s mental repertoire.  

Furthermore, since all four elemental system tiers in the theory influence an individual’s 

biopsychosocial functioning over time (Greenfield, 2012), the effects of these deficits have the 

potential to accumulate over time in a deleterious way.  In addition, the mere fact that emerging 

adulthood is distinguished by independence from social roles and normative expectations 

through exploration (Arnett, 2000), one could make the argument that unsuccessful transition to 

college in addition to having deficits of EF and fear and avoidance behaviors, may further 

impede the individual from progressing through this life stage to adulthood, and further impact 

the individual’s psychosocial health and well-being. 

When comparing executive functions between students who reported adhering to a 

gluten-free diet (GFD) all of the time and those who reported adherence to a GFD most of the 

time, no significant differences were found between the two groups on any of the measured 

domains.  The findings did not support the hypothesis that participants diagnosed with CD who 

are currently adherent to a GFD would score higher on measures of executive function than 

participants who do not adhere to a GFD. Current research on this topic is mixed. Some studies 

have shown no cognitive impairment in untreated CD patients (Hallert & Astrom, 1983), while 

other research reported impairments in attention, memory, verbal fluency, motor function and 
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overall cognition in CD patients after giving a neuropsychological test battery to the study 

participants (Burke et al., 2001; Lichtwark et al., 2014; Volta et al., 2002; Zelnik et al., 2005). 

 When comparing the mean grade point average (GPA) of students who reported having 

been diagnosed with CD to healthy control groups, the findings reported a significant difference 

between the mean of the two groups.  The mean of the students with CD was significantly lower 

than the mean of the healthy control group.  These findings support the hypothesis that 

participants diagnosed with CD would self-report lower GPAs than the healthy control group. To 

date, there are no present studies that have examined patients with CD and self-report of GPA. 

 Findings did not support the hypothesis that participants diagnosed with CD who adhere 

to a GFD would self-report higher GPAs than those who do not adhere to a GFD.  Pavone et al. 

(1997) examined children aged 2.9-16 years old with CD.  Three groups were compared on 

measures of motor and cognitive skills, language, sociability and school performance.  The 

groups were composed as follows:  Group A strictly adhered to a GFD; Group B were not 

completely adherent to a GFD, and Group C were age-matched healthy controls.  No significant 

differences between groups were found on measures of motor skills, language, sociability or 

school performance.  No other studies to date have examined adherence to a GFD and GPA 

between participants with CD. 

Implications for nursing practice 

Over the past 30 years, our knowledge has increased regarding the clinical presentation 

and etiology of CD.  The enhanced knowledge has resulted, mostly in part, to the increased 

concurrent attention of global clinical research on CD.  There has been less attention paid to 

specific aspects of CD such as psychiatric conditions and especially cognitive function. The 

incidence and prevalence of CD continues to escalate in the U.S, with an even greater incidence 
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occurring among 18-25 year old college students. In a survey conducted by the National 

Foundation for Celiac Awareness (NFCA) of 1000 college students with CD in the US, it was 

reported that almost 1:2 students were not diagnosed with CD until after entering college with 

58% identified as having celiac disease (NFCA, 2013).  Issues of transition to college have been 

studied among students in the absence of disease, but a dearth of literature exists in this cohort 

diagnosed with CD.  Previous research reported healthy students verbalizing difficulty in 

transitioning to college (Gerdes & Mallinckrodt, 1994; Wingo, Kalkut, Tuminello, Asconape, & 

Han, 2013).   

Emerging adulthood (ages 18-25) has been identified as the developmental period for 

traditional college students where independence from social roles and normative expectations is 

experienced and noted as a time of exploration in worldviews, work and love (Arnett, 2000).  

Forming new social networks, adjusting to school life and demands of school work (where 

students now have more autonomy than in high school), and resisting “temptations” of college 

life (sex, drugs and alcohol consumption) were some of the factors noted (Arnett, 2000).  

Furthermore, students reported having anxiety and fearful expectations of college (Gerdes & 

Mallinckrodt, 1994; Wingo, Kalkut, Tuminello, Asconape, & Han, 2013). 

The study of social phobia and executive function are both relatively new constructs 

being examined on patients with long standing CD, but there has been a paucity of published 

studies on the examination of social phobia and executive function in the CD population in the 

current literature.  Furthermore, there is a marked absence in the extant nursing literature of 

studies examining either executive function or social phobia among females with CD aged 18-

25.  The lack of evidence-based research regarding this aged cohort with CD precludes 

professional registered nurses from being able to have the knowledge, skills and attitudes to 
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render optimal patient-centered, and safe care to these clients, which are basic tenets of the 

Quality Safety and Education in Nursing (QSEN) initiative (QSEN Institute, 2014).  

It is hoped that the findings of this study will not only add to the current body of nursing 

literature regarding the examination of executive function and social phobia in female college 

students (18-25) with CD, but that the findings of this study will have the potential to bestow 

professional registered nurses the ability to render patient-centered, safe, and developmentally 

and culturally specific care that is supportive to and restorative of life and well-being to this 

understudied population. Furthermore, the results of this study could portend vital implications 

for the development of targeted interventions for those with CD in college. 

Limitations 

The first limitation is that the current study was limited in its scope.  A cross-sectional 

descriptive design cannot establish causality and therefore cause and effect cannot be inferred. 

Establishing causality between factors can only be established with a larger-scale prospective 

study.  This would afford the researcher to track changes within and between individuals over 

time.  

Another limitation is that the study sample consisted of only females. The majority of 

participants were Caucasian, which reduces the generalizability of the study.  Additionally, 

female students in both the healthy group and the CD group were required to live on campus in 

order to be eligible to participate in the study. Limiting potential participants to only those who 

lived on campus and excluding those students who commuted created a sample bias. 

Furthermore, the sole use of the Gluten Intolerance Group-North America (GIG-NA) for the CD 

participants might demonstrate outcomes that may not be generalizable to females with CD aged 

18-25 that are not members of a national celiac disease organization.   
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Future research 

 CD impacts 1 in 133 people in the United States and is associated with lower levels of 

executive function and social phobia (Addolorato et al., 2008; Fasano et al., 2003, Fasano, 2017; 

Lichtwark, Newnham, & Robinson, 2014).  The findings in this study have shown that female 

college students (18-25) with CD reported lower levels of executive function, and higher levels 

of social phobia compared to age matched healthy controls. Additionally, the findings showed 

that CD participants had lower self-reported GPAs than the age-matched control group.  

Therefore, this study has made an important contribution to the current literature through the 

investigation of executive function and social phobia in the female CD population aged 18-25. 

 The findings are important for several reasons.  First, this is the first study to examine the 

constructs of executive function and social phobia within the same study among a very select and 

narrow cohort with CD.  Second, this is the first study to report that CD significantly affects 

Working Memory, Planning Organization and Organization of Materials domains of executive 

function.  Third, this is the first study to report that having CD significantly affects a student’s 

GPA.  

 Studies on CD, executive function and social phobia in the current literature are few, with 

reports consisting mainly of case studies and undersized clinical trials equaling about 200 

participants of differing ages.  Furthermore, reports of neuropsychological data that include 

comprehensive test batteries are also limited in number, which inhibits the ability to derive 

additional conclusions on particular deficits like executive functions.  Having the knowledge of 

this particular data can provide a greater understanding of the larger clinical portraiture faced in 

CD comprising particular behaviors relative to lifestyle choices that could affect the disorder. 

Larger, well-controlled studies are warranted for the 18-25 age group with CD in order to 
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establish optimal diagnosis and employment of specific measures to support this cohort across 

the developmental lifespan. This would comprise of the inclusion of comprehensive 

neuropsychological test batteries.  Tests specific for measuring executive function could include:  

The Wisconsin Card Sorting Test (Heaton, Chelune, Talley, Kay, & Curtiss, 1993), which is a 

commonly used measure of hypothesis testing and set shifting; The Trail Making Test 

(Arbuthnott & Frank, 2000), which measures mental flexibility, psychomotor speed and 

attention; The Stroop Color Naming Test (Jensen & Rowher 1966; Stroop 1935), which 

measures mental speed and response inhibition; and the Tower of London Test (Culbertson & 

Zillmer 1998), which assesses organization and planning abilities.  While the setting of the 

current study utilized a web-based platform for data collection due to the preference of 

communication for those aged 18-25 (Pew Center Research, 2014), it may be more beneficial for 

future study methods to employ in person “face-to-face” pen and paper survey data collection.   

Additionally, future research could also focus on the impact of both EF deficits and social 

anxiety on those 18-25 with CD on meeting the developmental tasks of emerging adulthood in 

comparison to healthy peers while in college. This would provide further insight into the 

developmental transition from adolescence to adulthood.  Findings could portend what resources 

the person with CD in college has or does not have, when going through the challenges 

encountered during this important developmental life stage.  
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Appendix A:  IRB Approval Letter 

 

 
KEAN UNIVERSITY  

INSTITUTIONAL REVIEW BOARD  

 NOTIFICATION OF REVIEW    

Federal Registration # IORG 0003969 

IRB # 16-092714 

P.I. Name: Jacqueline Arnone  

Research Advisor: Dr. Virginia Fitzsimmons   

Project Title: Celiac Disease: Examination of executive function and social phobia among 

college-aged students  

 

The project identified above has been reviewed and approved by the IRB (IRB Identification 

number: IRB00005689). The approval is only effective for this research study as described in 
your application and for the duration of one year from the date of this letter.   
  

This decision is based on the following assumptions:  

1. The application you submitted to the Institutional Review Board (IRB) provided a 
complete and accurate account of how human subjects are involved in your project.  

  
2. You will carry on your research according to the procedures described in this 
application.  

  
3. If any substantive changes are made, you will resubmit the project for IRB  review.  

  
4.  You will immediately report to the IRB Chairperson any problems that you encounter 
while using human subjects.  

  
  
  
 On behalf of the IRB,                                                                                 Date: 10/12/16  
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 Appendix B:  Advertisement copy for participants with celiac disease 

 

Are you a female college student aged 18-25 years old diagnosed with 

celiac disease?  Would you like to be a part of an on-line study that 

looks at neuropsychological health and celiac disease? 

Title of study:  Celiac disease:  Examination of executive function and social 

phobia among female college-aged students 

 
Principal investigator:  Jacqueline M. Arnone MSN, RN 
                                      School of Nursing  
Email:                             
 
Dissertation chairperson:  Virginia Fitzsimons, EdD, RNC, FAAN 
                                         School of Nursing 
Email:                                
 
 
For more information if you are interested in being a participant in this study, either 
scan the QR code or click on the link provided. 
 
You may also contact Jacqueline Arnone, MSN, RN at  
 

http://ku.co1.qualtrics.com/SE/?SID=SV cvzpE87h49s7Tjn 
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Appendix C:  Advertisement copy for healthy participants 

 

 

 

Are you a healthy female college student aged 18-25 years old?  Would 

you like to be a part of an on-line study that looks at 

neuropsychological health and celiac disease? 

 
Title of study:  Celiac disease:  Examination of executive function and social 

phobia among female college-aged students 

 
Principal investigator:  Jacqueline M. Arnone MSN, RN 
                                      School of Nursing  
Email:                             
 
Dissertation chairperson:  Virginia Fitzsimons, EdD, RNC, FAAN 
                                          School of Nursing 
Email:                                
 
 
 
For more information if you are interested in being a participant in this study, either 
scan the QR code or click on the link provided.  
You may also contact Jacqueline Arnone, MSN, RN at  
 
 
http://ku.co1.qualtrics.com/SE/?SID=SV cvzpE87h49s7Tjn 
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Appendix D:  Informed consent 

 

Title of study:  Celiac disease:  Examination of executive function and social phobia among 
female  
               college-aged students 
 
Principal Investigator:    Jacqueline M. Arnone, MSN, RN 
      School of Nursing- PhD Nursing Educational Leadership candidate 
      Contact information:   
 
Dissertation Faculty   
Chairperson:                    Virginia Fitzsimons, EdD, RNC, FAAN                               

    School of Nursing- Program director of the PhD Nursing Educational 
                               Leadership Program 
       Contact information:    
 
Purpose: The purpose of this research study is to compare traditional age female college students 
(18-25  

years old) diagnosed with celiac disease compared to age matched healthy controls on    
measures of executive function (processes in the brain that include, short and long-term 
memory, completing tasks, and certain behaviors) and social phobia (a fear of being 
scrutinized in public, i.e. speaking in front of class, eating, meeting new people).  
 
One group will consist of 100 female college-aged students aged 18-25 years old with 
celiac disease, and the other group will consist of 100 healthy female college-aged 
students that will be used as a control group to see if there are differences between the 
two groups. 

 
This is an on-line study, and should take no more than 20-30 minutes to complete.   

 
Potential risks and benefits of being in the study: 
 

There is a moderate risk for potential emotional distress as a result of discussing social 
phobia and executive function that is anticipated from taking part in this study. For 
example, there is a possibility that you may feel some discomfort when answering an 
item.  If this occurs you may leave the item blank.    Your participation is completely 
voluntary and you may withdraw from the study at any time without penalty.  
 
Should you experience emotional distress, possible support strategies you can utilize 
are to seek counseling as soon as possible if you feel discomfort or become upset either 
during or after participating in the study.  Additionally, you can also talk to your family 
physician and your family members in order to help you with any stress you may 
experience. 
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There is no reimbursement for your participation.  While there are no direct benefits to 
you for participation in this study, there are indirect benefits.  Should you assent to 
participate in this study, you will be helping to contribute to professional nurses’ 
knowledge and understanding of executive function and social phobia as it relates to 
traditional aged female college students living with celiac disease. Strict anonymity will 
be maintained at all times to the highest degree possible. 
 

Eligibility criteria:  
 
All celiac disease participants must meet the following requirements: 
 
1. Female college student aged 18-25. 
2. Live on campus. 
3. Confirmed diagnosis of celiac disease. 
4. Have access to and can operate a computer. 
5. Have internet access. 
6. Can read and speak English fluently. 
7. Be on a gluten-free diet for at least 4 weeks. 
8. Have no history of mental illness or other chronic illness (an illness lasting greater than 6 weeks). 
 
All healthy participants must meet the following requirements: 
 
1. Female college student aged 18-25. 
2. Live on campus. 
3. Have access to and can operate a computer. 
4. Have internet access. 
5. Can read and speak English fluently. 
6. Have no history of mental illness or other chronic illness (an illness lasting greater than 6 weeks). 
 
Counseling and resources 
 
Student counseling services and referrals will be provided for by Helen O’Brien, LMSW, PhD.  
Dr. O’Brien is a licensed social worker and licensed psychotherapist who has a clinical practice 
in Harrison, New York.  Her contact information is: 

Dr. Helen O’Brien, LMSW 
St. Vincent’s Hospital Westchester Division 
275 North Street 
Harrison, New York 10528  
Phone: (732)-570-9705 
 

University of Alabama counseling services: 
The Counseling Center at the 1000 South Lawn Office building 
1101 Jackson Avenue 
The University of Alabama 
Tuscaloosa, AL  
Phone: 1-205-348-3863.   

 
Rutgers University counseling services:  

The Counseling, ADAP, and Psychiatric Services Center 
17 Senior Street 
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New Brunswick, New Jersey, 0890 
Phone: 1-848-932-7884 at the main campus in New Brunswick 

 
Rutgers University Newark Counseling Center 
249 University Avenue 
Blumenthal Hall- Room 101 
Newark, New Jersey 07102 
Phone:  1-973-353-5805 

 
Rutgers University Health Services 
326 Penn Street 
Campus Center- 2nd Floor 
Camden, New Jersey 08102 
Phone: 1-856-225-6005 

 
If you are still interested in being a participant and feel you meet the eligibility requirements for 
this study, Click “YES” to continue to the survey or “NO”.  You may also contact:  Jacqueline 
Arnone, MSN, RN at  
 
If you know any other people who may also be interested in this research study, please forward the 
advertisement for the study with my contact information to them. Your decision to forward the 
advertisement to others is completely voluntary and solely up to you. Regardless whether you 
decide to forward the advertisement or not will in no way affect your participation in this study. 
Thank you. 
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Appendix E:  Debriefing form 

 

 

Kean University School of Nursing 

 

 

Debriefing Form 

Thank you for participating in this online research study.  This study, which you have served as a participant was 
conducted to assess executive function and social phobia among traditional aged female college students (18-25 
years old) with celiac disease (CD) compared to age-matched healthy controls.  The present study asked the 
following questions: a) Is executive function the same between female college students aged 18-25 years old with 
celiac disease compared to age-matched healthy controls?; b) Is social phobia the same between female college 
students (18-25 years old) diagnosed with celiac disease compared to age matched healthy controls?; c) Does 
adherence to a gluten-free diet have an effect on either executive function or social phobia for female college 
students (18-25 years old) diagnosed with CD? 
 
 In order to examine these constructs, you were asked to complete the Demographic Survey, the Social Anxiety 
Questionnaire for Adults—Short Form (SAQ-A30) and the Behavior Rating Inventory of Executive Function 
(BRIEF-A).  It is hoped that the results of this research study will contribute to the current nursing literature on the 
examination of executive function and social phobia among female college-aged students with CD and also 
stimulate further research. More importantly, the results garnered from your participation in this study will afford 
professional registered nurses greater knowledge and depth of understanding of executive function and social phobia 
as it relates to 18-25 year old female college students living with celiac disease.  
 
Should you experience any emotional distress after participating in this study, possible support strategies you can 
utilize are to seek counseling services a soon as possible.  Additionally, you can also talk to your family physician 
and your family members in order to help you to deal with any stress you may experience. 
 
You may contact the following counseling services/centers for help:  
 
Student counseling services and referrals are provided for by Helen O’Brien, LMSW, PhD.  
Dr. O’Brien is licensed social worker and licensed psychotherapist with a clinical practice in Harrison, New York.  
Her contact information is: 
 
Dr. Helen O’Brien LMSW 
St. Vincent’s Hospital Westchester Division 
275 North Street 
Harrison, New York 10528  
Phone:  (732)-570-9705 
 
The University of Alabama provides counseling services at: 
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The Counseling Center at the 1000 South Lawn Office building 
1101 Jackson Avenue 
The University of Alabama 
Tuscaloosa, AL  
Phone: 1-205-348-3863.   
 
Rutgers University campuses provide counseling services at:  
 
The Counseling, ADAP, and Psychiatric Services Center 
17 Senior Street 
New Brunswick, New Jersey, 0890 
Phone: 1-848-932-7884  
 
Rutgers University Newark Counseling Center 
249 University Avenue 
Blumenthal Hall- Room 101 
Newark, New Jersey 07102 
Phone:  1-973-353-5805 
 
Rutgers University Health Services 
326 Penn Street 
Campus Center- 2nd Floor 
Camden, New Jersey 08102 
Phone: 1-856-225-6005 
 
If you should have any questions about the methods or results of this study, or if you wish to obtain a copy of the 
results, you may contact the principal investigator, Jacqueline M. Arnone, MSN, RN at (732) 255-0400 x 2881 or by 
email at . Alternatively, you may also contact Ms. Arnone’s PhD dissertation chair, Dr. Virginia 
Fitzsimons, EdD, RNC, FAAN at  If you have any questions about the ethical conduct of this 
study, you may contact the Institutional Review Board, Office of Research and Sponsored programs at (908) 737-
3461, or email:  IRB@kean.edu. 
Thank you again for your participation. 
 
Sincerely, 
 
Jacqueline M. Arnone, MSN, RN (principal investigator) 
 
Signature of 
Principal Investigator_____________________________________________________________________ 
 
Signature of  
Faculty Advisor / 
Dissertation Chair_______________________________________________________________________  
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Appendix F:  Letter to Gluten-Intolerance Group North America (GIG-NA) requesting 

permission to recruit CD participants 
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Appendix H:  Additional study information sheet 

 

Title of study:  Celiac disease:  Examination of executive function and social phobia among 
female  
               college-aged students 
 
Principal Investigator:    Jacqueline M. Arnone, MSN, RN 
      School of Nursing- PhD Nursing Educational Leadership candidate 
      Contact information:   
 
Dissertation Faculty   
Chairperson:                    Virginia Fitzsimons, EdD, RNC, FAAN                               

    School of Nursing- Program director of the PhD Nursing Educational 
                               Leadership Program 
       Contact information:    
 
Purpose: The purpose of this research study is to compare traditional age female college students 
(18-25  

years old) diagnosed with celiac disease compared to age matched healthy controls on    
measures of executive function (processes in the brain that include, short and long term 
memory, completing tasks, and certain behaviors) and social phobia (a fear of being 
scrutinized in public, i.e. speaking in front of class, eating, meeting new people).  
 
One group will consist of 100 female college-aged students aged 18-25 years old with 
celiac disease, and the other group will consist of 100 healthy female college-aged 
students that will be used as a control group to see if there are differences between the 
two groups. 

 
This is an on-line study, and should take no more than 20-30 minutes to complete.   

 
Potential risks and benefits of being in the study: 
 

There is a moderate risk for potential emotional distress as a result of discussing social 
phobia and executive function that is anticipated from taking part in this study. For 
example, there is a possibility that you may feel some discomfort when answering an 
item.  If this occurs you may leave the item blank.    Your participation is completely 
voluntary and you may withdraw from the study at any time without penalty.  
 
Should you experience emotional distress, possible support strategies you can utilize 
are to seek counseling as soon as possible if you feel discomfort or become upset either 
during or after participating in the study.  Additionally, you can also talk to your family 
physician and your family members in order to help you with any stress you may 
experience. 
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There is no reimbursement for your participation.  While there are no direct benefits to 
you for participation in this study, there are indirect benefits.  Should you assent to 
participate in this study, you will be helping to contribute to professional nurses’ 
knowledge and understanding of executive function and social phobia as it relates to 
traditional aged female college students living with celiac disease. Strict anonymity will 
be maintained at all times to the highest degree possible. 
 

Eligibility criteria:  
 
All celiac disease participants must meet the following requirements: 
 
1. Female college student aged 18-25. 
2. Live on campus. 
3. Confirmed diagnosis of celiac disease. 
4.  Have access to and can operate a computer. 
5.  Have internet access. 
6. Can read and speak English fluently. 
7. Be on a gluten-free diet for at least 4 weeks. 
8. Have no history of mental illness or other chronic illness (an illness lasting greater than 6 weeks). 
 
All healthy participants must meet the following requirements: 
 
1. Female college student aged 18-25. 
2. Live on campus. 
3.  Have access to and can operate a computer. 
4.  Have internet access. 
5. Can read and speak English fluently. 
6. Have no history of mental illness or other chronic illness (an illness lasting greater than 6 weeks). 
 
Counseling and resources 
 
Student counseling services and referrals will be provided for by Helen O’Brien, LMSW, PhD.  
Dr. O’Brien is a licensed social worker and licensed psychotherapist who has a clinical practice 
in Harrison, New York.  Her contact information is: 

Dr. Helen O’Brien, LMSW 
St. Vincent’s Hospital Westchester Division 
275 North Street 
Harrison, New York 10528  
Phone: (732)-570-9705 
 

University of Alabama counseling services: 
The Counseling Center at the 1000 South Lawn Office building 
1101 Jackson Avenue 
The University of Alabama 
Tuscaloosa, AL  
Phone: 1-205-348-3863.   

 
Rutgers University counseling services:  

The Counseling, ADAP, and Psychiatric Services Center 
17 Senior Street 
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New Brunswick, New Jersey, 0890 
Phone: 1-848-932-7884 at the main campus in New Brunswick 

 
Rutgers University Newark Counseling Center 
249 University Avenue 
Blumenthal Hall- Room 101 
Newark, New Jersey 07102 
Phone:  1-973-353-5805 

 
Rutgers University Health Services 
326 Penn Street 
Campus Center- 2nd Floor 
Camden, New Jersey 08102 
Phone: 1-856-225-6005 

 
If you are still interested in being a participant and feel you meet the eligibility requirements for 
this study, Click “YES” to continue to the survey or “NO” to exit.  You may also contact:  
Jacqueline Arnone, MSN, RN at  
 
If you know any other people who may also be interested in this research study, please forward the 
advertisement for the study with my contact information to them. Your decision to forward the 
advertisement to others is completely voluntary and solely up to you. Regardless whether you 
decide to forward the advertisement or not will in no way affect your participation in this study. 
Thank you. 
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Appendix I:  Demographic questionnaire 

Demographic Questionnaire 

Please answer the following questions by marking on X on the line. For question #11, please fill 

in the blank.  Thank you. 

1) What is your ethnicity? 
______Asian or Pacific Islander            ______Black/African American 

______Hispanic/Latino                          ______American Indian/Native American 

______White/Caucasian                        ______Other__________ 

2) Do you have celiac disease?  
 _______Yes   __________No 

**IF THE PARTICIPANT ANSWERED “NO” TO QUESTION #2, THE SKIP 

LOGIC FUNCTION WILL TAKE THEM DIRECTLY TO QUESTION #7. ** 

3) If you were diagnosed with celiac disease, how were you diagnosed? 
______________Blood test      _____________Intestinal biopsy 

 _____________ Both               

4) How old were you when you were diagnosed?  __________ Under 10 years old 
___________11-14 years old ___________15-18 years old  

__________ 19-25 years old 

      5) Have you been on a gluten-free diet for at least one month (at least 4 weeks)? 

          __________Yes                 ___________ No 

     6) How adherent are you to the gluten-free diet? 

Not at all Some of the time 

 

Most of the time 

 

All of the time 
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7)  What is your birth order in your family? 

_____1) First-born                                  _____4) Fourth-Born 

_____2) Second-born                             _____5) Only-child 

_____3) Third-born                                _____6) Other (Twin, triplet, adopted.) 

 

      8)  Where you born prematurely? (Before 36 weeks of gestation) 

              _________Yes                  ___________No 

       

9)   What is your month of birth?  

    

       _____January ______February _____March ______April _____May _____June     

       

       _____July _____August _____September _____October _____November       

      

       ______December 

 

 10) What year are you in college? 

       ____Freshman _____Sophomore _____Junior _____Senior _____Graduate school 

 

   11). What is your current grade point average (GPA)______________ 
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Appendix K:  Behavior Rating Inventory of Executive Function- Adult version (BRIEF-A) 
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Appendix L:  Permission to use Social Anxiety Questionnaire-Adult Short Form (SAQ-

A30) 
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Appendix M:  Social Anxiety Questionnaire- Adult short form (SAQ-A30) 
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