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Abstract: The treatment for celiac disease (CD) involves a strict gluten-free diet, which can be
challenging and lead to questions for patients. Pinpointing these uncertainties can enable the creation
of efficient educational resources. In this study, a questionnaire was specifically designed to gain
insights into the knowledge, concerns, and needs of individuals with CD and their supporters. The
questionnaire was distributed through the Instagram social network and received adequate responses
from 300 participants, 258 (86%) being female and 152 (50.7%) falling in the age range of 25-44 years.
The concerns of individuals with celiac disease and celiac supporters were rated on a 1-4 scale, with
a mean score of 3.5 indicating significant concern. A total of 255 (85%) of all participants expressed
that their principal concern was the social limitations they faced, such as difficulties in eating out and
sharing food with others. Every participant evaluated their overall disease knowledge, averaging at
2.92 out of 4, indicating a reasonable level of awareness. When asked if they believed that improving
general knowledge about CD in the general population would enhance their quality of life, the vast
majority responded affirmatively. This finding underscores the importance of not only educating
individuals with CD but also reaching out to the wider population, especially those who have a
direct impact on the daily lives of individuals with CD, such as family members, friends, and food
service providers.
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1. Introduction

Celiac disease (CD) is an immune-mediated disorder that occurs in genetically sus-
ceptible individuals who consume gluten and related prolamins. It is characterized by
the gradual deterioration of the intestinal villi following the ingestion of gluten [1]. The
prevalence of CD has significantly increased in the last few decades at a rate of 7.5% an-
nually [2,3], but its exact prevalence is still uncertain. It is often undiagnosed, with a
ratio of from 1:3 to 1:5 between diagnosed and undiagnosed cases [4]. However, in most
Western countries, it affects approximately 1-2% of the population [5,6], although there are
variations among different countries and regions [2,5,7,8]. It is more common in women
than in men and in children than in adults [6].

The gastrointestinal symptoms of CD can manifest as follows [9]:

Diarrhea,
Steatorrhea,
Abdominal pain,
Vomiting.
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Moreover, there are some potential extraintestinal manifestations [9]:

Anemia,

Osteopenia,

Osteoporosis,
Reproductive disorders,
Short stature,

Asthenia,

Dental enamel hypoplasia.

Currently, the only recognized and effective treatment for the disease is a strict and
lifelong gluten-free diet (GFD), which involves excluding wheat, rye, barley, and related
hybrids such as kamut and triticale from the diet [10]. Determining whether food contains
gluten can be challenging due to cross-contact. Products that are naturally gluten-free, like
fruits and vegetables, may come in contact with gluten before they are consumed or during
their preparation and serving processes [11].

The practical challenges of managing a GFD are further complicated. Long-term
adherence to a GFD can lead to various challenges such as anxiety in school or work
settings, difficulties in social situations, ongoing clinical symptoms, and changes in body
composition. Consequently, a significant consequence of this treatment is a decline in
quality of life [12].

Several studies have noted that individuals with CD often experience feelings of being
different and excluded, as it can be challenging to eat out, ensure gluten-free food options,
and avoid cross-contact with gluten-containing foods [13-17]. Moreover, it has been
described that people with CD may suffer from psychiatric disorders, such as anxiety or
depression [18-20]. Certain factors may be attributed to the disease itself and its biochemical
effects, while others are related to a patient’s subjective perception of the disorder and
the GFD used to manage it. Difficulties in purchasing and preparing food, along with
related costs within a family unit, can potentially contribute to feelings of anxiety according
to Zingone et al. [19]. While some psychological problems may improve over time after
diagnosis, as patients gain knowledge about the condition, it seems that many individuals
continue to have concerns about managing a GFD and struggle to adhere to it, particularly
in social situations and when going out [19].

In fact, a study revealed that social phobia, as measured by the Liebowitz Social
Anxiety Scale, was significantly higher in individuals with CD [21]. Hallert et al. also
assessed perceived worries, restrictions, and subjective outcomes in individuals with
CD[22]. At 10 years after diagnosis, women expressed more concerns about how the disease
affected their ability to socialize with friends and their need to abstain from important
aspects of life.

Actually, the general population’s knowledge of CD is low, and this situation is
responsible for part of the aforementioned problem. Kameswari et al. observed this
in a study with dental students. It was found that only approximately 22.77% of the
postgraduates were aware of CD [23]. In another study conducted by Dembinski et al.
among medical students and medical professionals, they found that nearly half (46%) of
the participants surveyed were unaware of the potential risk of nutritional deficiencies in
individuals with CD [24]. The understanding of CD among individuals with a background
in health sciences is often limited, so it is likely that the general population without a health
science background has even less knowledge about the condition. This is reflected in other
studies, such as one published in 2021 and carried out in Turkey. It concluded that the level
of public awareness of the situation of people with CD was low [25].

In contrast, the level of knowledge about CD among catering industry staff has
shown mixed results. While overall awareness of the disease is generally high and has
shown improvement in recent years, there are still areas where gaps exist, such as ac-
curately reporting the availability of gluten-free food options on menus or other forms
of documentation [26,27].
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In addition to the general population, individuals with CD might also find themselves
with limited insight to their condition due to inadequate counseling and follow-up from
healthcare professionals [27,28]. For example, in a study carried out by Leffler et al., a
significant number of individuals expressed dissatisfaction with the services offered by
their healthcare team in assisting them with the management of CD [29]. Another study
by Riznik et al. revealed that patients” knowledge about CD was unsatisfactory, with
nearly one-fifth of patients scoring poorly on a section of a questionnaire related to disease
treatment. Interestingly, parents exhibited higher knowledge levels compared to adults and
children with CD, particularly regarding treatment and follow-up, potentially due to their
responsibility for their child’s meals and heightened vigilance [30]. However, other studies
have observed poor parental knowledge and attitudes toward CD management [31,32]. In
a recent study by Sahin et al., similar findings were reported, highlighting low levels of
knowledge and awareness among patients and their caregivers concerning CD [33].

For all these reasons, it is important to make progress in nutritional education, not only
for patients but also for society in order to advance in the understanding and management
of the disease as a whole. To this end, detecting the real concerns, needs, doubts, and
difficulties of the population with CD is the starting point, and this is precisely the aim of
this study.

2. Materials and Methods
2.1. Study Design and Instruments

A specific questionnaire was designed with the aim of detecting the knowledge,
concerns, and needs of the celiac community. It was designed to be answered by people
with CD or individuals caring for people with CD (e.g., parents or guardians of people
with CD). The survey included either 16 questions for participants with CD or 18 questions
for supporters (with two additional questions to define their relationship with the former).
It was designed for online completion and featured multiple answer choices in order to
achieve the highest possible accuracy in the answers (Appendix A). The following questions
were asked about CD: date of diagnosis of participant, presence of symptoms (which and
how often), general concerns about the disease, and adherence to a GFD. Participants were
also asked the following about their knowledge of CD and GFDs: how they perceived
their knowledge of the subject, what topic they would like to know more about, and where
they usually look for information. Finally, they were asked about how they behaved when
eating out.

The questionnaire was distributed through our GLUTENS3S research team’s Instagram
account (https://www.instagram.com/gluten3s/ (accessed on 22 August 2023), and sam-
pling was carried out using the snowball method. This method has been variously defined
before [34] and consists of one respondent passing the questionnaire to another individual
and the latter to another, thus growing the sample into a rolling snowball. In order to
ensure greater dissemination, it was also shared through the Instagram account of a Spanish
journalist specializing in health who actively works on CD (Celicidad) [35] and whom
many experts on the subject collaborate with, such as doctors, dieticians/nutritionists,
psychologists, etc. The collaboration was altruistic. Instagram was chosen because it is
one of the most used platforms by people with CD [36] and because the research team
had already used this social network for scientific dissemination purposes. However, it
is crucial to have a substantial platform for disseminating information in order to reach
potential participants effectively. Thus, it was concluded that an individual with expertise
in social networks and, specifically, in the field of health, particularly CD, would be the
most suitable person to aid in the dissemination process.

Prior to the start of the study, all participants agreed to participate in the study by
signing an informed consent form. Prior to filling out the questionnaire, participants were
required to review a document that outlined the purpose and objectives of the study, as well
as their responsibilities, and to provide explicit authorization and consent to participate.
This included granting permission for their data to be used in the project. Additionally,
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contact information for the researchers was provided to ensure accessibility for any further
inquiries or concerns. The study was approved by the Ethics Committee for Human
Research of the University of the Basque Country, UPV/EHU (M10/2020/081).

2.2. Statistical Analysis

IBM SPSS Statistics for Windows, version 28.0 (IBM Corp., Armonk, NY, USA), was
used for the statistical analysis of the data. Participants who did not complete the question-
naire were excluded from the analysis. This decision was made because these participants
only answered the initial questions related to sample characteristics and did not provide
any additional information required for the study.

The descriptive analysis was carried out by means of a study of frequencies and
percentages. Responses were divided into two groups: those from CD sufferers (celiac
group) and those from non-sufferers (relatives, friends, or caregivers; supporter group).
Both groups were presented with identical sets of questions (only two more questions for
the group of supporters in order to establish their relationship with the other group), and
the analysis of the results followed the same methodology.

Chi-squared tests were used to compare the qualitative responses of both groups.
The Mann-Whitney U-test was used to compare both groups when the responses were
quantitative (Likert 1-4 scales; see Table A1l in the Appendix A). Results were considered
significant when p < 0.05 (confidence interval of 95%).

3. Results
3.1. Sample Characteristics

The questionnaire was responded to by 305 people. Five of those respondents did not
complete the whole questionnaire and, therefore, they were withdrawn from the analysis.
From the 300 participants who adequately completed the questionnaire, 86% were female,
13.7% were male, and 0.3% identified themselves with another gender option. A total of
10% of participants were aged 18-24 years, 50.7% were 25-44 years, 37.3% were 4564 years,
and 2% were over 65 years.

A total of 89% of respondents resided in Europe, 9% in South America, 1% in North
America, and 1% in Central America.

In terms of educational level, 7.3% had a primary education (preschool education,
special education, and similar studies), 12.3% had a secondary education (baccalaureate,
secondary school, official language studies, university entrance, and similar), 19.3% had a
professional education (professional training modules, first- and second-degree vocational
training, intermediate and advanced vocational training cycles, other professional or artistic
studies), 16.3% had a medium-high education level (technical engineering studies, indus-
trial expertise, first-cycle university studies, specialization studies in secondary education,
and others at the same level), and 44.7% had a higher education level (bachelor’s degree,
higher engineering, postgraduate, master’s degree, doctorate, and specialization).

Among the participants, 74.3% identified themselves as having celiac disease (self-
reported, celiac group), while 25.7% identified as not having celiac disease (supporter
group). Among the latter, with regard to their relationship with the former, 84.4% were
cohabitants, 11.7% were non-celiac family members, and 3.9% were friends. Regarding
their role in the care of a person with CD, 72.7% of the respondents were caretakers, 14.3%
were occasional caretakers, and 13.0% were not caretakers.

Among the persons with CD, 22.9% were diagnosed less than one year ago, 43.5%
were diagnosed 1-5 years ago, 18.8% were diagnosed 5-10 years ago, and 14.8% were
diagnosed more than 10 years ago. Among supporters, 24.7% reported that their close
person with CD was diagnosed less than one year ago, 54.5% were diagnosed 1-5 years
ago, 15.6% were diagnosed 5-10 years ago, 1.3% were diagnosed more than 10 years ago,
and 3.9% did not know.
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3.2. Dietary Adherence Reported by Respondents

Adherence to diet was measured through the question “Do you follow a strict gluten-
free diet?” and had the following response options: “Yes, always, no exceptions”; “Yes,
although I sometimes consume it unintentionally”; “Yes, although I sometimes consume it
intentionally”; “No, I do not follow a strict gluten-free diet”; and “I do not know”. Only
one answer option could be chosen. Supporters were asked to respond in reference to their
close person with CD. Results are shown in Table 1.

Table 1. Participants” adherence to a GFD expressed as frequency and response rates.

Adherence

Celiac (n = 223) Supporters (n = 77) Total (n = 300)

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)

He/she does not follow a GFD 2 0.90 0 0.00 2 0.67
He/ she follows a GFD but sometimes 7 314 4 519 1 367
intentionally consumes gluten

He/she follows a GED but. sometimes 77 3453 16 20.78 93 31.00
consumes gluten unintentionally

He/she always follows a GFD, 136 60.99 57 74.03 193 64.33
no exceptions

He/she does not know 1 0.44 0 0.00 1 0.33

No significant differences were found between the responses of the celiac group and the supporter group (p = 0.096
in chi-squared test).

3.3. Symptomatology Reported by Respondents

Participants” symptomatology was studied through two questions: “Do you have
symptoms related to celiac disease?” and “If you have symptoms, how recurrent are they?”
On the one hand, the first question had four answer options: “Yes, I have gastrointestinal
symptoms (diarrhea, gas, bloating, etc.)”; “Yes, I have extraintestinal symptoms (anemia,
dermatitis herpetiformis, etc.)”; “Yes, I have gastrointestinal and extraintestinal symptoms”;
and “No, I have no symptoms”. Only one option could be chosen. Results are shown
in Table 2.

Table 2. Participants’ symptoms expressed as frequency and response rates.

Types of Symptoms

Celiac (n = 223) Supporters (n = 77) Total (1 = 300)

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)

No symptoms 45 20.18 34 44.16 79 26.33
Extraintestinal symptoms 20 8.97 6 7.79 26 8.67
Gastrointestinal symptoms 88 39.46 28 36.36 116 38.67
Extraintestinal and Gastrointestinal symptoms 70 31.39 9 11.69 79 26.33

There were significant differences between the symptoms reported by the celiac and
the supporter groups (chi-squared test: p < 0.001). The latter group most frequently chose
the answer “the person with CD close to me has no symptoms”.

On the other hand, the second question had six answer options: “Never”; “Very
occasionally”; “A few times a year”; “Every month”; “Every week”; and “Every day”. Only
one answer option could be chosen. Supporters responded in reference to their close person
with CD. Results are shown in Table 3.



Nutrients 2023, 15, 3681

6 of 19

Table 3. Participants’ frequency of symptoms expressed as frequency and response rates.

Frequency of Symptoms

Celiac (n = 223) Supporters (n = 77) Total (n = 300)

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)

Never 35 15.70 25 32.47 60 20.00
Very occasionally 43 19.28 24 31.17 67 22.33
A few times a year 47 21.08 12 15.58 59 19.67
Every month 41 18.38 8 10.39 49 16.33
Every week 27 12.11 2 2.60 29 9.67
Every day 30 13.45 6 7.79 36 12.00

There were significant differences between the frequency of the symptoms reported
by the celiac and supporter groups (chi-squared test: p < 0.001). The supporter group most
frequently chose the answer “the person with CD close to me never or very occasionally
has symptoms”.

3.4. Concerns about Celiac Disease

Regarding the respondents’ concern about celiac disease, they were asked the follow-
ing question: “From 1 to 4, how would you define your level of concern about the disease?”
On a scale from 1 (not at all) to 4 (very much), they defined their concern with a mean of
3.5 (standard deviation of 0.738). Specifically, the celiac group had a mean of 3.42 (standard
deviation of 0.795), and the supporter group had a mean of 3.73 (standard deviation of
0.477). There were statistically significant differences between the two groups (p < 0.05 in
Mann-Whitney U-test). The caregiver group expressed more concern than the celiac group.

To find out what specifically concerned them most, they were questioned as follows:
“What worries you most on a day-to-day basis?” The six response options were “Social
limitations: eating out, attending events or celebrations, sharing food with people, etc.”;
“Feeling socially excluded”; “Making the gluten-free diet healthy and balanced”; “Cross-
contact”; “Following a 100% gluten-free diet”; and “Other”. More than one answer option
could be chosen. Results are shown in Table 4.

Table 4. Main concerns of the participants expressed as frequency and response rates.

Concern

Celiac (n = 223) Supporters (n = 77) Total (1 = 300)

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)

Social limitations: eating out,

attending events or celebrations, 191 85.65 65 84.42 256 85.33
sharing food with people, etc.

Feeling socially excluded 58 26.01 45 58.44 103 34.33
Making the gluten-free diet healthy 90 4036 a1 535 131 43.67
and balanced

Cross-contact 167 74.89 62 80.52 229 76.33
Following a 100% gluten-free diet 85 38.12 43 55.84 128 42.66
Other 12 5.38 6 7.79 18 6.00

Among the people who chose “Other” and openly developed their answer, the most
repeated concerns were the following: misinformation by the general population, as well
as by relatives, doctors, and catering professionals; the high price of gluten-free products;
and the nutritional value and safety of the ingredients used to create gluten-free products.

There were significant differences between the main concerns of the celiac and sup-
porter groups (chi-squared test: p < 0.001). For both groups, the major concern was social
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limitations followed by cross-contact, but the response rate was significantly higher in the
group of people with CD.

3.5. Uncomfortable Aspects of Social Gatherings for Individuals with CD

To find out what made people with CD most uncomfortable at social gatherings,
they were asked the question directly: “What makes you most uncomfortable at a social
gathering?” There were six response options: “Having to give explanations of CD”; “Feeling
misunderstood because people underestimate the situation”; “Having to make sure no one
contaminates my food”; “Having to bring my own food”; and “Other”. Only one answer
option could be chosen. Results are shown in Table 5.

Table 5. Situations in meetings that made people with CD feel uncomfortable expressed as frequency
and response rates.

Celiac (n = 223) Supporters (n = 77) Total (n = 300)
Situation
Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)

Having to give explanations of CD 26 11.66 7 9.09 33 11.00
Feeling misunderstood because 52 23.32 17 22.07 69 23.00
people underestimate the situation

Havmg.to make sure that no one 109 48.87 43 55.84 152 50.67
contaminates my food

Having to bring my own food 24 10.76 8 10.39 32 10.67
Other 12 5.38 2 2.60 14 4.67

Among the people who chose the option “Other”, nine answered “all or several an-
swers above”. Four people developed their concern; in two of the cases, their answers were
similar to “Having to make sure that no one contaminates my food”. Two cases selected
“Having to give explanations of CD”. One person reported not feeling uncomfortable in
these situations. No statistically significant differences were found between the two groups
(p = 0.756 in chi-squared test).

3.6. Self-Perceived Knowledge about CD in Celiac People and Knowledge Updating

People who took part in the survey were asked how much they felt they knew about
CD (Question: “How much do you think you know about CD?”). Among people with
CD, 1.8% rated their knowledge with 1 point, 22.4% with 2 points, 57.4% with 3 points,
and 18.4% with 4 points. On the other hand, in the caregiver group, 5.2% rated their
knowledge with 1 point, 20.8% with 2 points, 59.7% with 3 points, and 14.3% with 4 points.
No statistically significant differences were found between the two groups (chi-squared
test: p = 0.367). In the overall respondent group, 2.7% rated their knowledge as 1 point,
22.0% as 2 points, 58.0% as 3 points, and 17.3% as 4 points.

Although the level of self-perceived knowledge was quite high in both groups, most
participants reported seeking information from a variety of sources on a regular basis. To
the question “Are you usually looking for information about CD?” the possible answers
were “Yes, through the Celiac Association, doctors, dieticians/nutritionists, and other
professionals”; “Yes, through the social networks of professionals”; “Yes, through the social
networks of people who talk about their experiences”; and “No, I think I already know
enough”. More than one answer option could be chosen. Results are shown in Table 6.
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Table 6. Sources of information of people with celiac disease expressed as frequency and re-
sponse rates.

Seeking Information?

Celiac (n = 223) Supporters (n = 77) Total (1 = 300)

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)
Yes, through the Celiac Association.,
doctors, dieticians/nutritionists, and 148 66.37 50 64.94 198 66.00
other professionals
Yes, through the social networks 136 60.98 48 62.34 184 61.33
of professionals
Yes, through the social networks of
people who talk about 79 35.43 38 49.35 117 39.00
their experiences
No, I think I already know enough 8 3.59 5 6.49 13 433

No statistically significant differences were found between celiac and supporter participants (p = 0.205 in chi-
squared test).

3.7. Actions That People with CD Take When Eating out in Restaurants

In order to find out how people with celiac disease behave when eating out in a
restaurant, they were asked the next question: “How often have you done these actions
when going to a restaurant?” In addition, they were exposed to four situations: “Notify the
restaurant about the disease to make sure that gluten-free food is available”; “Notify about
the disease to avoid cross-contact”; “Check that the restaurant is certified gluten-free”; and
“See first-hand if the restaurant has good hygiene and can carry out a gluten-free menu”.
They were asked to mark how often they performed the following actions on a Likert scale:
1 (never), 2 (sometimes), 3 (many times), or 4 (always). Results are shown in Table 7.

Table 7. Actions performed by people with celiac disease when going to a restaurant. Likert scale
responses: 1 (never)—4 (always).

Celiac (n = 223) Supporters (n = 77) Total (n = 300)

. P

Action Mean (SD) Mean (SD) (Mann-Whitney U-Test) Mean (SD)
Notify the restaurant about
the disease to make sure
that gluten-free food 3.41 (0.754) 3.17 (0.979) 0.093 3.35 (0.822)
is available
Notify about the disease to 3.33 (0.820) 3.00 (1.028) 0.116 3.27 (0.883)
avoid cross-contact
Check that the restaurant is
PACE contifiod 2.27 (1.062) 2.06 (1.068) 0.117 2.22 (1.066)
See first-hand if the
restaurant has good 2.38 (1.112) 2.29 (1.074) 0.553 2.35 (1.101)

hygiene and can carry out
a gluten-free menu

FACE: Federacion de Asociaciones de Celiacos de Espafia (Federation of Spanish Celiac Associations).

3.8. Foods That Raise Suspicion among Individuals with CD

In an attempt to find out which foods people with CD were wary of, they were given
a choice of products from the following list: “Gluten-free cereals”; “Generic foods that
naturally do not contain gluten (dairy products, legumes, packaged vegetables, etc.) and
are not labeled as gluten-free”; “Processed food with a long list of ingredients”; “Spices”;
“Non-food: parapharmacy products, medicines, cosmetics, etc.”; and “Others”. They could
choose from all the options they considered. Results are shown in Table 8.
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Table 8. Products that cause suspicion in people with CD expressed as frequency and response rates.

Food Celiac (n = 223) Supporters (n = 77) Total (n = 300)
00

Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)
Gluten-free cereals 38 17.04 18 23.37 56 18.67
Generic foods that naturally do not
contain gluten (dairy products, 122 5471 47 61.04 169 56.33
legumes, packaged vegetables, etc.)
and are not labeled “gluten-free”
Processed food with a long list 144 64.57 51 66.23 195 65.00
of ingredients
Spices 116 52.02 34 44.16 150 50.00
Non-food: parapharmacy products, 87 39.01 28 36.36 115 38.33
medicines, cosmetics, etc.
Others 14 6.28 1 1.30 15 5.00

Among the people who ticked the option “Other” (15 participants), five stated that
the most suspicious foods were those that were mislabeled or did not bear official stamps.
Four indicated teas or infusions. Four mentioned specific food names. One answer was
“Non-food: parapharmacy products, medicines, cosmetics, etc.”, and a last answer was
left blank.

No statistically significant differences were found between the celiac and supporter
groups (p = 0.313 in chi-squared test).

3.9. The Information People with CD Seek

As well as understanding how people with CD perceived their own knowledge of the
disease, it is valuable to explore the specific areas about which they would like to learn
more. The survey presented eleven different topics to participants, who were asked to rate
their level of interest on a Likert scale ranging from 1 to 4: “1—I am not interested at all”;
“2—I am a little interested”; “3—I am quite interested”; and “4—I am very interested”.
Results are shown in Table 9.

Table 9. Topics of interest for people with CD. Likert scale responses from 1 to 4.

Topic

Celiac (n = 223) Supporters (n = 77) p Total (n = 300)
Mean (SD) Mean (SD) (Mann-Whitney U-Test) Mean (SD)

I would like to learn more
about what CD is, why my
immune system responds
to gluten intake, and what
damage it causes to

my body.

3.25 (0.75) 3.27 (0.72) 0.916 3.26 (0.74)

I would like to know how
to make a healthy and
balanced GFD.

3.36 (0.72) 3.40 (0.61) 0.923 3.37 (0.69)

I would like to know the
latest news on CD research.

3.50 (0.68) 3.44 (0.72) 0.538 3.49 (0.69)

I would like to know which
diseases are associated
with CD.

3.42 (0.69) 3.36 (0.69) 0.484 3.40 (0.69)

I would like to hear about
other experiences of people
with CD.

2.86 (0.90) 2.84 (0.76) 0.769 2.85 (0.87)
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Table 9. Cont.

Topic

Total (1 = 300)
Mean (SD)

Celiac (n = 223)
Mean (SD)

Supporters (n = 77) P
Mean (SD) (Mann-Whitney U-Test)

I'would like to learn
gluten-free recipes.

3.04 (0.88) 3.16 (0.78) 0.413 3.07 (0.86)

I would like to know which
spices, medicines, and
parapharmacy products
contain gluten.

3.43 (0.74) 3.31(0.82) 0.233 3.40 (0.76)

I'would like to know what
happens if I skip the diet
on a regular basis.

2.70 (1.09) 2.87 (1.09) 0.222 2.74 (1.09)

I would like to know what
old age is like for a person
with CD.

3.31 (0.86) 3.32(0.77) 0.801 3.31(0.89)

I'would like to know why
there could be several
individuals with CD in

a family.

2.85 (0.95) 2.77 (0.96) 0.541 2.83 (0.95)

I'would like to know about
the regulations governing
the labeling of

gluten-free foods.

3.29 (0.78) 3.32(0.77) 0.725 3.30 (0.78)

3.10. Perceptions of People with CD: Can the Improvement of Knowledge Have a Positive Impact
on the Quality of Life?

Respondents were asked about their point of view on whether knowledge of CD in
the general population would improve their own quality of life. They were presented with
a number of response options and asked to select the most appropriate one. The answer
options were as follows: “Yes, considerably”; “No”; and “Not sure”. Only one answer
option could be chosen. Results are shown in Table 10.

Table 10. Participants’ perceptions about whether knowledge of the general population could
improve the quality of life of people with CD.

Celiac (n = 223) Supporters (n = 77) Total (n = 300)

Food Frequency Rate (%) Frequency Rate (%) Frequency Rate (%)
No 1 0.45 0 0.00 1 0.33
Yes, considerably 208 93.27 73 94.81 281 93.67
Not sure 14 6.28 4 5.19 18 6.00

No statistically significant differences were found between celiac and supporter participants (p = 0.790 in chi-
squared test).

4. Discussion

Limited research has been conducted on the knowledge, concerns, and needs of the
celiac community, and this study marks one of the initial efforts in this area. Al Sarkhy
conducted a study that examined the utilization of social networks among individuals
registered in the Saudi Celiac Patients Support Group (SCPSG) [36]. The study revealed
that 96% of patients relied on social media platforms to manage their disease, suggesting
that social media could serve as a valuable source of representative information for the
celiac community [36,37]. Similar findings have been observed in larger studies conducted
on other digestive disorders [38,39]. Additionally, the study of Al Sarkhy gathered insights
on usage patterns, limitations, and opinions of individuals with CD and their caregivers
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toward social media. To ensure a comprehensive representation of the population, it
is important to involve individuals who are closely associated with persons with CD,
particularly caregivers, as online questionnaires may not be suitable for children under
18 years of age [40]. It is worth mentioning that the responses from supporters and
participants with CD were comparable. This could suggest that the supporter group
demonstrated a strong commitment to individuals with CD.

Participants expressed their levels of concern on a scale ranging from 1 (not at all) to
4 (very much), with a mean score of 3.5. The study highlighted that the primary concern
among individuals with CD was the social limitations they face, such as difficulties in eating
out, participating in events or celebrations, and sharing food with others. This concern
was expressed by 85.33% of the participants. The worry associated with social limitations
can potentially cause individuals with CD to engage in avoidant behaviors and develop a
heightened sense of being different from those without the condition. This, in turn, may
lead to social withdrawal among people with CD. Additionally, these circumstances have
the potential to trigger social anxiety disorder, commonly known as social phobia [21,41].
Consequently, identifying and addressing the specific concerns of individuals with CD can
be instrumental in preventing the onset of anxiety disorders.

The present study found that a majority of the respondents (over 75%) rated their
understanding of the disease as 3 or 4 points out of a total of 4. In a study by Halmos
et al., a total of 6312 participants were surveyed about their perceived knowledge of CD
and GFDs [42]. The majority of participants, persons with CD, rated themselves as having
excellent knowledge (1 = 4088; 65%) followed by good knowledge (1 = 2006; 32%), and
a small percentage rated themselves as having fair knowledge (1 = 194; 3%). Only a few
participants rated themselves as having poor (1 = 21) or terrible knowledge (1 = 3). The
majority of participants in both studies believed that their knowledge was high, indicating
a similar perception across the investigations. In the same line, Riznik et al. conducted
a study in central Europe to assess the knowledge about CD among both patients and
health professionals. In contrast with our self-perception assessment, the researchers found
that the knowledge of both groups was deemed unsatisfactory [31]. In a study conducted
by Marsilio et al., the nutritional knowledge of individuals with CD was compared to
those with inflammatory bowel disease and healthy subjects [43]. The findings revealed
that individuals with CD had a lower level of nutritional knowledge compared to the
inflammatory bowel disease group. This could be attributed to their heightened focus on
avoiding gluten in their diet, potentially causing them to overlook other crucial aspects
of nutrition.

In the previously mentioned studies, it has been noted that the knowledge of indi-
viduals with CD is not ideal. However, in our study and in others, participants perceived
their knowledge of the disease to be quite high. Although participants believed their
knowledge to be extensive, they reported experiencing gastrointestinal and /or extraintesti-
nal symptoms, indicating the possibility of engaging in dietary transgressions, whether
voluntary or involuntary. Moreover, in the present work, participants reported actively
seeking information about the condition from multiple sources, including celiac associa-
tions, healthcare professionals, and social networks. Another study also found that the
most common sources of information were consistent with the present study findings [44].
Therefore, while they believed their knowledge was sufficient, there is a clear need to
enhance the knowledge of this group, which would greatly benefit them.

Regarding the comfort of people with CD, in the current study participants were
asked about what made them feel most uncomfortable during social gatherings. The most
common response was “Ensuring that my food remains uncontaminated”, which recalls
the findings of Marsilio et al., suggesting that individuals with CD prioritized avoiding
cross-contact over other aspects of their diet, probably because this is an important and
demanding matter of concern by itself [43].

In addition, it was noted that a significant portion of the respondents frequently or
consistently informed restaurants about their illness in order to secure gluten-free choices
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and prevent cross-contact. Furthermore, a considerable number of individuals also took
the initiative to personally inspect the cleanliness of establishments and ensure that the
staff was capable of preparing a gluten-free menu. Examining these behaviors when dining
out can be valuable since heightened vigilance regarding one’s diet can potentially affect
the overall quality of life [16,17,45].

Considering all the above, it can be said that the presence of gluten in a diet is an
important concern for these persons that was difficult enough to overlook other aspects.
The present study also attempted to identify those foods or food groups people with
CD were particularly cautions about. Our results indicated that these included food
with extensive ingredient lists (as reported by 65% of respondents), generic foods that
did not naturally contain gluten (such as dairy products, legumes, packaged vegetables,
etc.) and not specifically labeled as “gluten-free” (56.33%), and spices (49.33%). They
were also concerned about some non-food products, such as parapharmacy products,
medicines, cosmetics, etc. (38.33%). The majority of research conducted on the gluten
levels in naturally gluten-free processed foods or those labeled as certified gluten-free
has indicated a relatively high occurrence of cross-contact [46—48]. It was observed that
naturally gluten-free processed products that come in contact with gluten were supposed a
greater health risk for individuals with CD compared to certified gluten-free products [46].
However, over the last years due to European regulation in terms of labeling for gluten-free
foods [49], there has been a trend toward a reduction in the presence of gluten due to
cross-contact in gluten-free processed foods, which may provide some reassurance to the
celiac community [50]. However, it is important to note that the labeling of the presence of
allergen traces is not mandatory in Europe, which is still a matter of concern for consumers
with CD or allergies.

Even if gluten’s presence in the diet was the most concerning issue for the participants,
other aspects that raised interest for people with CD were identified in the study. The
options that obtained the highest interest were “knowing the latest news in CD research”,
“CD-associated diseases”; “spices, medicines, and parapharmacy products containing
gluten”, and “how to make a healthy and balanced gluten-free diet”. The significant
scores in these particular categories emphasized the importance for individuals with CD to
acquire more knowledge about the disease and its management. Furthermore, there was a
surprisingly strong interest among this population in scientific advances and new research
related to CD. This highlighted the importance of providing science-based education
specifically targeted toward the population with CD. This aligns with the recommendation
of ESPGHAN (European Society for Pediatric Gastroenterology, Hepatology, and Nutrition),
which suggests the provision of oral and written information (leaflets, E-learnings, etc.)
about the disease and the advantages of adhering to a GFD [51]. Despite previous efforts to
implement such interventions [52], there is still a significant amount of work that needs to
be performed in this area.

Finally, in this survey, when participants were asked if they believed that improving
general knowledge about CD in the general population would enhance their quality of
life, the vast majority responded affirmatively. This result indicated the importance of not
only educating individuals with CD, but also targeting the general population, particularly
those who have a direct impact on the daily lives of individuals with CD, such as family
members, friends, and food service providers, among others.

Regarding the limitations of this study, it is important to acknowledge that the data
collected were based on self-reporting, which can be influenced by respondents’ personal
beliefs and opinions. Furthermore, the majority of the participants were from Europe,
with limited representation from other continents. It would be valuable to include more
individuals from diverse regions around the world. Additionally, the respondents in this
study were active social media users, as they received the questionnaire through Instagram.
It would be beneficial to investigate whether the questionnaire results are consistent across
a broader population of individuals with CD, including those who do not use social media
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platforms. Lastly, because all questions were in closed-ended format, participants may
have been influenced to select a response rather than providing their own unique answers.

On the other hand, the study has evident strengths that should be highlighted. Firstly,
the sample size was considerable, as recruiting 300 participants can be challenging without
a large dissemination platform. Additionally, the questionnaire used in the study was
comprehensive, covering various important aspects for individuals with CD. Furthermore,
this research aimed to amplify the voices of people with CD and their caregivers, as previous
studies have often overlooked the perspectives of the patients themselves. Moreover,
the study also sought to include the viewpoints of those who provide care for celiac
sufferers, recognizing their crucial role in the health and quality of life of individuals with
celiac disease.

5. Conclusions

It is crucial to have a comprehensive understanding of the knowledge, worries, and
requirements of people with CD in order to fully grasp their situation. This understanding
should encompass not only their physical wellbeing but also their emotional and social
aspects. In this sense, the objective of the present work was achieved, namely to uncover
the concerns and needs of people with CD. This work is the necessary starting point to
define in what terms the nutritional education of these people should be carried out, as
well as the gaps that should be covered by the general population to improve their quality
of life. Providing targeted education on the disease and a GFD is essential for both the
celiac population and the general population, as the latter plays a significant role in the
daily lives of individuals with CD.
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Appendix A

Table A1l. Items of the questionnaire, including type of response and answer options.

n Question Type of Response

Answer Options

Multiple choice. Only one
answer can be chosen. Free
response if the option “other”
is chosen.

1 Where do you live?

Europe

Asia

America (north)
America (south)
Africa

Other

Multiple choice. Only one

2 How old are you?
answer can be chosen.

Under 18 years
18 to 24 years
25 to 44 years
45 to 64 years
Over 65 years

Multiple choice. Only one
Which gender do you most answer can be chosen. Free
identify with? response if the option “other”
is chosen.

Male
Female
Other

Multiple choice. Only one

4 What is your educational level?
answer can be chosen.

Primary education (preschool education,
special education, and similar studies).
Secondary education (baccalaureate,
secondary school, official language studies,
university entrance, and similar).
Professional studies (professional training
modules, first- and second-degree
vocational training, intermediate and
advanced vocational training cycles, other
professional or artistic studies).
Medium-high education (technical
engineering studies, industrial expertise,
first-cycle university studies, specialization
studies in secondary education, and others
at the same level).

Higher education (bachelor’s degree,
higher engineering, postgraduate, master’s
degree, doctorate, and specialization).

5 Do you have celiac disease? Yes/No

Yes, I have celiac disease.

No, but I have a close person (family
member, friend) who is, and that is why I
am interested in the subject.

When were you diagnosed with Multiple choice. Only one
the disease? answer can be chosen.

Less than a year ago
1-5 years ago

5-10 years ago

More than 10 years ago

Multiple choice. Only one

7 Do you follow a strict gluten-free diet?
answer can be chosen.

Yes, always, no exceptions.

Yes, although I sometimes consume

it unintentionally.

Yes, although I sometimes consume

it intentionally.

No, I do not follow a strict gluten-free diet.
1 do not know.
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Table Al. Cont.

n Question Type of Response Answer Options
No, I have no symptoms.
Yes, I have gastrointestinal symptoms

8 Do you have symptoms related to Multiple choice. Only one g;ilarlr};lea, 8as, bl_oatmg’ eltc.).

celiac disease? answer can be chosen. es, L have extral.n.testma s.ymp’foms

(anemia, dermatitis herpetiformis, etc.).
Yes, I have gastrointestinal and
extraintestinal symptoms.
Never
Very occasionally

9 If you have symptoms, Multiple choice. Only one A few times a year

how recurrent are they? answer can be chosen. Every month

Every week
Every day

How would you define your level of

1—No concerns

10 concern about the disease? Likert scale (1-4) 4—Very concerned
How much do you think you know . 1—Nothing
11 about CD? Likert scale (1-4) 4 Much
Yes, through the Celiac Association,
doctors, dieticians/nutritionists, and
other professionals.
12 Are you usually looking for Multiple choice. More than Yes, through the social networks
information about CD? one answer can be chosen. of professionals.
Yes, through the social networks of people
who talk about their experience.
No, I think I already know enough.
Social limitations: eating out, attending
events or celebrations, sharing food with
Multiple choice. More than 1% eople, etc..
. Feeling socially excluded.
13 What worries you most on a one answer can be chosen. Maki ) free diet health d
day-to-day basis? Free response if the option axing a gluten-free diet healthy an
" ” s balanced.
other” is chosen.
Cross-contact.
Following a 100% gluten-free diet.
Other.
Having to give explanations of CD
Multiple choice. Only one Feiing Ipisundirst(?od b.ecause people
What makes you most uncomfortable answer can be chosen. Free un qestlmate the situation. .
14 : : . .y ” Having to make sure no one contaminates
at a social gathering? response if the option “other food
s ch . my food.
18 chosen Having to bring my own food.
Other.
How often have you done these actions
when going to a restaurant?-Notify the
restaurant about the disease to make
sure that gluten-free food is 1—Never
15 available.-Notify about the disease to Likert scale (1-4) 2—Sometimes

avoid cross-contact.-Check that the
restaurant is FACE-certified.-See
first-hand if the restaurant has good
hygiene and can carry out a
gluten-free menu.

3—Many times
4—Always
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Table Al. Cont.

n Question Type of Response Answer Options
- Gluten-free cereals.
- Generic foods that naturally do not contain
gluten (dairy products, legumes, packaged
Multiple choice. More than vegetables, etc.) and are not labeled
one answer can be chosen. “gluten-free”.
16 What foods are you suspicious of? Free response if the option - Processed food with a long list
“other” is chosen. of ingredients.
- Spices.
- Non-food: parapharmacy products,
medicines, cosmetics, etc.
- Others.
What do you want to know about
CD?-I would like to learn more about
what CD is, why my immune system
responds to gluten intake, and what
damage it causes to my body.-I would
like to know how to make a healthy
and balanced GFD.-I would like to
know the latest news on CD research.-I
would like to know which diseases are
associated with CD.-I would like to )
hear about other experiences of people 1. TIamnot mt?rested atall
17 with CD.-I would like to learn Likert scale (1-4) 2. lama 11.tt1e. interested
gluten-free recipes.-I would like to 3. lam qulte'mterested
know which spices, medicines, and 4. I am very interested
parapharmacy products contain
gluten.-I would like to know what
happens if I skip the diet on a regular
basis.-I would like to know what old
age is like for a person with CD.-I
would like to know why there could be
several individuals with CD in a
family.-I would like to know about the
regulations governing the labeling of
gluten-free foods.
Do you think your quality of life would Multiple choice. Only one - Yes, considerably
18  improve if the general population knew - No
answer can be chosen.
more about CD? - Notsure
Multiple choice. Only one - [Ilive Wl.th her/ h,lm )
19 What is your relationship with the answer can be chosen. Free She/ 'he is a relative with whom I do
person with CD? response if the option “other” not live . .
is chosen. - She/heis a friend
- Other
20 Are you a caregiver of the person with Multiple choice. Only one ;ecf

CD (is their diet dependent on you)?

answer can be chosen.

Sometimes




Nutrients 2023, 15, 3681 17 of 19

References

1.

@

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Husby, S.; Koletzko, S.; Korponay-Szabd, I.; Kurppa, K.; Mearin, M.L.; Ribes-Koninckx, C.; Shamir, R.; Troncone, R.; Auricchio, R,;
Castillejo, G.; et al. European Society Paediatric Gastroenterology, Hepatology and Nutrition Guidelines for Diagnosing Coeliac
Disease 2020. J. Pediatr. Gastroenterol. Nutr. 2020, 70, 141-156. [CrossRef]

King, J.A.; Jeong, J.; Underwood, FE.; Quan, J.; Panaccione, N.; Windsor, ] W.; Coward, S.; deBruyn, J.; Ronksley, P.E.; Shaheen,
A.A; et al. Incidence of Celiac Disease Is Increasing over Time: A Systematic Review and Meta-analysis. Am. J. Gastroenterol.
2020, 115, 507-525. [CrossRef] [PubMed]

Nevoral, J. Celiac Disease in Children: What Has Changed? Int. ]. Celiac Dis. 2014, 2, 18-23. [CrossRef]

Mustalahti, K.; Catassi, C.; Reunanen, A.; Fabiani, E.; Heier, M.; McMillan, S.; Murray, L.; Metzger, M.H.; Gasparin, M.; Bravi, E.;
et al. The prevalence of celiac disease in Europe: Results of a centralized, international mass screening project. Ann. Med. 2010,
42,587-595. [CrossRef] [PubMed]

Lebwohl, B.; Rubio-Tapia, A. Epidemiology, Presentation, and Diagnosis of Celiac Disease. Gastroenterology 2021, 160, 63-75.
[CrossRef]

Singh, P.; Arora, A,; Strand, T.A.; Leffler, D.A.; Catassi, C.; Green, PH.; Kelly, C.P.,; Ahuja, V.; Makharia, G.K. Global Prevalence of
Celiac Disease: Systematic Review and Meta-analysis. Clin. Gastroenterol. Hepatol. 2018, 16, 823-836.e2. [CrossRef]

Stahl, M.; Li, Q.; Lynch, K.; Koletzko, S.; Mehta, P.; Gragert, L.; Norris, ]. M.; Andrén Aronsson, C.; Lindfors, K.; Kurppa, K,; et al.
Incidence of Pediatric Celiac Disease Varies by Region. Am. J. Gastroenterol. 2023, 118, 539-545. [CrossRef]

Celdir, M.G,; Jansson-Knodell, C.L.; Hujoel, L. A.; Prokop, L.].; Wang, Z.; Murad, M.H.; Murray, J.A. Latitude and Celiac Disease
Prevalence: A Meta-Analysis and Meta-Regression. Clin. Gastroenterol. Hepatol. 2022, 20, e1231-€1239. [CrossRef]

Rodrigo, L.; Garrote, J.A.; Vivas, S. Enfermedad celiaca. Med. Clinica 2008, 131, 264-270. [CrossRef]

Caio, G.; Volta, U.; Sapone, A.; Leffler, D.A.; De Giorgio, R.; Catassi, C.; Fasano, A. Celiac disease: A comprehensive current
review. BMC Med. 2019, 17, 142. [CrossRef]

Parsons, K.; Brown, L.; Clark, H.; Allen, E.; McCammon, E.; Clark, G.; Oblad, R.; Kenealey, J. Gluten cross-contact from common
food practices and preparations. Clin. Nutr. 2021, 40, 3279-3287. [CrossRef] [PubMed]

Bascunan, K.A.; Vespa, M.C.; Araya, M. Celiac disease: Understanding the gluten-free diet. Eur. J. Nutr. 2017, 56, 449-459.
[CrossRef] [PubMed]

Rosén, A.; Ivarsson, A.; Nordyke, K.; Karlsson, E.; Carlsson, A.; Danielsson, L.; Hogberg, L.; Emmelin, M. Balancing health
benefits and social sacrifices: A qualitative study of how screening-detected celiac disease impacts adolescents” quality of life.
BMC Pediatr. 2011, 11, 32. [CrossRef] [PubMed]

Olsson, C.; Lyon, P,; Hornell, A.; Ivarsson, A.; Sydner, Y.M. Food that makes you different: The stigma experienced by adolescents
with celiac disease. Qual. Health Res. 2009, 19, 976-984. [CrossRef] [PubMed]

Cadenhead, J.W.; Wolf, R.L.; Lebwohl, B.; Lee, A.R.; Zybert, P,; Reilly, N.R.; Schebendach, J.; Satherley, R.; Green, PH.R.
Diminished quality of life among adolescents with coeliac disease using maladaptive eating behaviours to manage a gluten-free
diet: A cross-sectional, mixed-methods study. J. Hum. Nutr. Diet. 2019, 32, 311-320. [CrossRef]

Wolf, R.L.; Lebwohl, B.; Lee, A.R.; Zybert, P.; Reilly, N.R.; Cadenhead, J.; Amengual, C.; Green, PH.R. Hypervigilance to a
Gluten-Free Diet and Decreased Quality of Life in Teenagers and Adults with Celiac Disease. Dig. Dis. Sci. 2018, 63, 1438-1448.
[CrossRef]

Singh, P.; Dennis, M. Eliminating Dietary Gluten: Don’t Be a “Glutton for Punishment”. Dig. Dis. Sci. 2018, 63, 1374-1375.
[CrossRef]

Germone, M.; Phu, T;; Slosky, C.; Pan, Z.; Jones, A.; Stahl, M.; Mehta, P; Shull, M.; Ariefdjohan, M.; Liu, E. Anxiety and Depression
in Pediatric Patients with Celiac Disease: A Large Cross-Sectional Study. |. Pediatr. Gastroenterol. Nutr. 2022, 75, 181-185.
[CrossRef]

Zingone, F,; Swift, G.L.; Card, T.R.; Sanders, D.S.; Ludvigsson, J.E; Bai, ].C. Psychological morbidity of celiac disease: A review of
the literature. United Eur. Gastroenterol. . 2015, 3, 136-145. [CrossRef]

Slim, M.; Rico-Villademoros, F.; Calandre, E.P. Psychiatric Comorbidity in Children and Adults with Gluten-Related Disorders: A
Narrative Review. Nutrients 2018, 10, 875. [CrossRef]

Addolorato, G.; Mirijello, A.; D’Angelo, C.; Leggio, L.; Ferrulli, A.; Vonghia, L.; Cardone, S.; Leso, V.; Miceli, A.; Gasbarrini, G.
Social phobia in coeliac disease. Scand. J. Gastroenterol. 2008, 43, 410-415. [CrossRef] [PubMed]

Hallert, C.; Granno, C.; Hultén, S.; Midhagen, G.; Strom, M.; Svensson, H.; Valdimarsson, T. Living with coeliac disease:
Controlled study of the burden of illness. Scand. . Gastroenterol. 2002, 37, 39-42. [CrossRef] [PubMed]

Kameswari, S.; Kavitha, S.; Veeraraghavan, V.P.; Gayathri, R. Knowledge and awareness of celiac disease among the dental
students. J. Adv. Pharm. Technol. Res. 2022, 13, S549-S553.

Dembinski, L.; Mazur, A.; Dabrowski, M.; Jackowska, T.; Banaszkiewicz, A. Knowledge of Medical Students and Medical
Professionals Regarding Nutritional Deficiencies in Patients with Celiac Disease. Nutrients 2021, 13, 1771. [CrossRef] [PubMed]
TaSKin, B.; Savlak, N. Public awareness, knowledge and sensitivity towards celiac disease and gluten-free diet is insufficient: A
survey from Turkey. Food Sci. Technol. 2021, 41, 218-224. [CrossRef]


https://doi.org/10.1097/MPG.0000000000002497
https://doi.org/10.14309/ajg.0000000000000523
https://www.ncbi.nlm.nih.gov/pubmed/32022718
https://doi.org/10.12691/ijcd-2-1-6
https://doi.org/10.3109/07853890.2010.505931
https://www.ncbi.nlm.nih.gov/pubmed/21070098
https://doi.org/10.1053/j.gastro.2020.06.098
https://doi.org/10.1016/j.cgh.2017.06.037
https://doi.org/10.14309/ajg.0000000000002056
https://doi.org/10.1016/j.cgh.2020.09.052
https://doi.org/10.1016/S0025-7753(08)72247-4
https://doi.org/10.1186/s12916-019-1380-z
https://doi.org/10.1016/j.clnu.2020.10.053
https://www.ncbi.nlm.nih.gov/pubmed/33190992
https://doi.org/10.1007/s00394-016-1238-5
https://www.ncbi.nlm.nih.gov/pubmed/27334430
https://doi.org/10.1186/1471-2431-11-32
https://www.ncbi.nlm.nih.gov/pubmed/21569235
https://doi.org/10.1177/1049732309338722
https://www.ncbi.nlm.nih.gov/pubmed/19556403
https://doi.org/10.1111/jhn.12638
https://doi.org/10.1007/s10620-018-4936-4
https://doi.org/10.1007/s10620-018-5010-y
https://doi.org/10.1097/MPG.0000000000003497
https://doi.org/10.1177/2050640614560786
https://doi.org/10.3390/nu10070875
https://doi.org/10.1080/00365520701768802
https://www.ncbi.nlm.nih.gov/pubmed/18365905
https://doi.org/10.1080/003655202753387338
https://www.ncbi.nlm.nih.gov/pubmed/11843033
https://doi.org/10.3390/nu13061771
https://www.ncbi.nlm.nih.gov/pubmed/34067382
https://doi.org/10.1590/fst.07420

Nutrients 2023, 15, 3681 18 of 19

26.

27.
28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Young, I; Thaivalappil, A. A systematic review and meta-regression of the knowledge, practices, and training of restaurant and
food service personnel toward food allergies and Celiac disease. PLoS ONE 2018, 13, €0203496. [CrossRef]

Tye-Din, J.A. Review article: Follow-up of coeliac disease. Aliment. Pharmacol. Ther. 2022, 56 (Suppl. 1), S49-S63. [CrossRef]
Bebb, J.R.; Lawson, A.; Knight, T.; Long, R.G. Long-term follow-up of coeliac disease—What do coeliac patients want? Aliment.
Pharmacol. Ther. 2006, 23, 827-831. [CrossRef]

Leffler, D.A.; Edwards-George, J.; Dennis, M.; Schuppan, D.; Cook, F,; Franko, D.L.; Blom-Hoffman, J.; Kelly, C.P. Factors that
influence adherence to a gluten-free diet in adults with celiac disease. Dig. Dis. Sci. 2008, 53, 1573-1581. [CrossRef]

Riznik, P; De Leo, L.; Dolinsek, J.; Gyimesi, J.; Klemenak, M.; Koletzko, B.; Koletzko, S.; Koltai, T.; Korponay-Szabo, L.R.; Krencnik,
T.; et al. The Knowledge About Celiac Disease among Healthcare Professionals and Patients in Central Europe. ]. Pediatr.
Gastroenterol. Nutr. 2021, 72, 552-557. [CrossRef]

Paganizza, S.; Zanotti, R.; D’Odorico, A.; Scapolo, P.; Canova, C. Is Adherence to a Gluten-Free Diet by Adult Patients with
Celiac Disease Influenced by Their Knowledge of the Gluten Content of Foods? Gastroenterol. Nurs. 2019, 42, 55-64. [CrossRef]
[PubMed]

Tomlin, J.; Slater, H.; Muganthan, T.; Beattie, R.M.; Afzal, N.A. Parental knowledge of coeliac disease. Inform. Health Soc. Care
2015, 40, 240-253. [CrossRef] [PubMed]

Sahin, Y.; Seving, E.; Bayrak, N.A.; Varol, FI; Akbulut, U.E.; Biikiilmez, A. Knowledge regarding celiac disease among healthcare
professionals, patients and their caregivers in Turkey. World |. Gastrointest. Pathophysiol. 2022, 13, 178-185. [CrossRef] [PubMed]
Kirchherr, J.; Charles, K. Enhancing the sample diversity of snowball samples: Recommendations from a research project on
anti-dam movements in Southeast Asia. PLoS ONE 2018, 13, e0201710. [CrossRef] [PubMed]

Perez, L. Celicidad. Available online: https://www.instagram.com/celicidad_singlu/?hl=es (accessed on 31 July 2023).

Al Sarkhy, A. Social media usage pattern and its influencing factors among celiac patients and their families. Saudi ]. Gastroenterol.
2020, 26, 99-104. [CrossRef]

Chang, J.W,; Dellon, E.S. Challenges and Opportunities in Social Media Research in Gastroenterology. Dig. Dis. Sci. 2021, 66,
2194-2199. [CrossRef]

Reich, J.; Guo, L.; Groshek, J.; Weinberg, J.; Chen, W.; Martin, C.; Long, M.D.; Farraye, F.A. Social Media Use and Preferences in
Patients with Inflammatory Bowel Disease. Inflamm. Bowel Dis. 2019, 25, 587-591. [CrossRef]

Thanawala, S.U.; Beveridge, C.A.; Muir, A.B.; Strobel, M.].; Westcott-Chavez, A.; Serper, M.; Yang, Y.X.; Lynch, K.L. Hashing out
current social media use in eosinophilic esophagitis. Dis. Esophagus 2021, 34, doab059. [CrossRef]

Abreu Paiva, L.M.; Gandolfi, L.; Pratesi, R.; Harumi Uenishi, R.; Puppin Zandonadji, R.; Nakano, E.Y.; Pratesi, C.B. Measuring
Quality of Life in Parents or Caregivers of Children and Adolescents with Celiac Disease: Development and Content Validation
of the Questionnaire. Nutrients 2019, 11, 2302. [CrossRef]

Alkhayyat, M.; Qapaja, T.; Aggarwal, M.; Almomani, A.; Abureesh, M.; Al-Otoom, O.; Zmaili, M.; Mansoor, E.; Abou Saleh,
M. Epidemiology and risk of psychiatric disorders among patients with celiac disease: A population-based national study.
J. Gastroenterol. Hepatol. 2021, 36, 2165-2170. [CrossRef]

Halmos, E.P; Deng, M.; Knowles, S.R.; Sainsbury, K.; Mullan, B.; Tye-Din, ].A. Food knowledge and psychological state predict
adherence to a gluten-free diet in a survey of 5310 Australians and New Zealanders with coeliac disease. Aliment. Pharmacol. Ther.
2018, 48, 78-86. [CrossRef] [PubMed]

Marsilio, I.; Savarino, E.V.; Barberio, B.; Lorenzon, G.; Maniero, D.; Cingolani, L.; D’Odorico, A.; D’Inca, R.; Zingone, FE. A Survey
on Nutritional Knowledge in Coeliac Disease Compared to Inflammatory Bowel Diseases Patients and Healthy Subjects. Nutrients
2020, 12, 1110. [CrossRef] [PubMed]

Ainsworth, D.; Soon, ].M. Nutritional knowledge, eating habits and quality of life of coeliac disease patients. Br. Food |. 2023, 125,
226-241. [CrossRef]

Lee, A.R.; Lebwohl, B.; Lebovits, J.; Wolf, R.L.; Ciaccio, E.J.; Green, PH.R. Factors Associated with Maladaptive Eating Behaviors,
Social Anxiety, and Quality of Life in Adults with Celiac Disease. Nutrients 2021, 13, 4494. [CrossRef]

Wieser, H.; Segura, V.; Ruiz-Carnicer, A.; Sousa, C.; Comino, I. Food Safety and Cross-Contamination of Gluten-Free Products: A
Narrative Review. Nutrients 2021, 13, 2244. [CrossRef]

Koerner, T.B.; Cleroux, C.; Poirier, C.; Cantin, I; La Vieille, S.; Hayward, S.; Dubois, S. Gluten contamination of naturally
gluten-free flours and starches used by Canadians with celiac disease. Food Addit. Contam. Part A Chem. Anal. Control Expo. Risk
Assess. 2013, 30, 2017-2021. [CrossRef]

Thompson, T.; Simpson, S. A comparison of gluten levels in labeled gluten-free and certified gluten-free foods sold in the United
States. Eur. J. Clin. Nutr. 2015, 69, 143-146. [CrossRef]

European Commission. Commission Implementing Regulation (EC) No. 828/2014 of 30 July 2014 on the requirements for the
provision of information to consumers on the absence or reduced presence of gluten in food. Off. J. Eur. Union 2014, 228, 5-8.
Bustamante, M.; Fernandez-Gil, M.P.,; Churruca, I.; Miranda, J.; Lasa, A.; Navarro, V.; Simén, E. Evolution of Gluten Content in
Cereal-Based Gluten-Free Products: An Overview from 1998 to 2016. Nutrients 2017, 9, 21. [CrossRef]


https://doi.org/10.1371/journal.pone.0203496
https://doi.org/10.1111/apt.16847
https://doi.org/10.1111/j.1365-2036.2006.02824.x
https://doi.org/10.1007/s10620-007-0055-3
https://doi.org/10.1097/MPG.0000000000003019
https://doi.org/10.1097/SGA.0000000000000368
https://www.ncbi.nlm.nih.gov/pubmed/30688709
https://doi.org/10.3109/17538157.2014.907806
https://www.ncbi.nlm.nih.gov/pubmed/24786762
https://doi.org/10.4291/wjgp.v13.i6.178
https://www.ncbi.nlm.nih.gov/pubmed/36532302
https://doi.org/10.1371/journal.pone.0201710
https://www.ncbi.nlm.nih.gov/pubmed/30133457
https://www.instagram.com/celicidad_singlu/?hl=es
https://doi.org/10.4103/sjg.SJG_495_19
https://doi.org/10.1007/s10620-021-07058-3
https://doi.org/10.1093/ibd/izy280
https://doi.org/10.1093/dote/doab059
https://doi.org/10.3390/nu11102302
https://doi.org/10.1111/jgh.15437
https://doi.org/10.1111/apt.14791
https://www.ncbi.nlm.nih.gov/pubmed/29733115
https://doi.org/10.3390/nu12041110
https://www.ncbi.nlm.nih.gov/pubmed/32316215
https://doi.org/10.1108/BFJ-06-2021-0632
https://doi.org/10.3390/nu13124494
https://doi.org/10.3390/nu13072244
https://doi.org/10.1080/19440049.2013.840744
https://doi.org/10.1038/ejcn.2014.211
https://doi.org/10.3390/nu9010021

Nutrients 2023, 15, 3681 19 of 19

51. Mearin, M.L.; Agardh, D.; Antunes, H.; Al-Toma, A.; Auricchio, R.; Castillejo, G.; Catassi, C.; Ciacci, C.; Discepolo, V.; Dolinsek,
J.; et al. ESPGHAN Position Paper on Management and Follow-up of Children and Adolescents with Celiac Disease. |. Pediatr.
Gastroenterol. Nutr. 2022, 75, 369-386. [CrossRef]

52.  Poslt Kénigovd, M.; Sebalo Vitukova, M.; Rehotkova, P; Anders, M.; Ptacek, R. The effectiveness of gluten-free dietary interven-
tions: A systematic review. Front. Psychol. 2023, 14, 1107022. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/MPG.0000000000003540
https://doi.org/10.3389/fpsyg.2023.1107022
https://www.ncbi.nlm.nih.gov/pubmed/37034934

	Introduction 
	Materials and Methods 
	Study Design and Instruments 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Dietary Adherence Reported by Respondents 
	Symptomatology Reported by Respondents 
	Concerns about Celiac Disease 
	Uncomfortable Aspects of Social Gatherings for Individuals with CD 
	Self-Perceived Knowledge about CD in Celiac People and Knowledge Updating 
	Actions That People with CD Take When Eating out in Restaurants 
	Foods That Raise Suspicion among Individuals with CD 
	The Information People with CD Seek 
	Perceptions of People with CD: Can the Improvement of Knowledge Have a Positive Impact on the Quality of Life? 

	Discussion 
	Conclusions 
	Appendix A
	References

