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Celiac disease (CeD) is an autoimmune disease with several health complications that can lead to patient fatality.
Recent studies identified lack of knowledge of CeD in different study groups. Therefore, students’ knowledge of CeD is
essential, as it will assist them in providing adequate health services to CeD patients in the future. To evaluate students’
knowledge, genetic background, and attitude and the prevalence of CeD in the College of Applied Medical Sciences,
Jazan University, which has several departments: laboratory, radiology, nutrition, and physiotherapy? A cross-sectional
study .This study was conducted on a convenience sample consisting of 211 students from the four departments of the
college in December 2020 using a web-based questionnaire. The collected data included the students’ demographic
characteristics and knowledge of CeD and the prevalence of CeD among the students. Pearson’s chi-square test (P
value of 0.05 or less was considered significant).The response rate was 100%. The participants from the different
groups (singles, both sexes, both age groups, all departments) lacked knowledge regarding CeD. Seventy percent
selected the wrong choice regarding gluten source, and 65% assumed that medications are a better method of
managing CeD. The prevalence rate of CeD in our study group was 9.9%, most of whom were females. Most of them
have other health complications, such as T1D, asthma, irritable bowel syndrome, and eczema. Our study reveals lack of
knowledge of CeD among the College of Medical Sciences students. Therefore, CeD should be introduced to students
in seminars and posters. Moreover, national programs that focus on CeD like they do on other diseases, such as
diabetes and cancer, is required, as CeD can lead to several complications, such as T1D.
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INTRODUCTION

Celiac disease (CeD) is a systemic immune-mediated
genetically inherited disease. It is a chronic disorder
resulting from gluten-sensitive enteropathy (Ludvigsson et
al. 2013). CeD patients are required to follow a gluten-free
diet, as consumption of gluten can lead to an immediate
immune response and inflammation in the intestinal
mucosa (Green and Jabri, 2003). CeD has many clinical
complications that can affect patients’ social life, including
gastrointestinal disturbance, poor appetite, constipation,
fatigue, steatorrhea, anemia, and weight loss (Hovell et al.
2001; Green and Jabri, 2003). CeD can also lead to
intestinal damage that affect the absorption capability of
villi, which will lead to nutrient malabsorption (Tye-Din,
Galipeau and Agardh, 2018).

A major advancement in CeD management was the
confirmation of the autoimmune nature of the disease
through the classification of the tissue transglutaminase as
an autoimmune antigen (Caio et al. 2019). The
development of the disease is strongly linked to the
patient’'s genetic background, including positivity for
human leukocyte antigens (HLA-DQ2, HLA-DQ8) and

other involved genes. Environmental factors, such as
dysbiosis of gut microbiota and viral infections, also play a
role (Lionetti et al. 2014). In addition, CeD has a high
familial recurrence rate (10%—-15%) and high concordance
among monozygotic twins (70%-80%) due to its
hereditary components, including HLA class |l
heterodimers (DQ2 and DQ8) (Lundin and Wijmenga,
2015). Compared with the general population, HLA-DQ2
homozygous infants with CeD-positive first-degree family
members have a much higher risk (25%-30%) of
developing early-onset CeD (Lionetti et al. 2014). Despite
the 25%—-30%frequency of the HLA-DQ2/HLA-DQS8 allele
in the general population, only HLA-compatible individuals
(3%) will develop CeD (Mazzilli et al. 1992). More than
100 non-HLA-related genes associated with CeD have
been identified by genome-wide association studies,
which conferring the limitation of the genetic risk of these
genes, but they may lead to the discovery of new
pathways of the CeD pathogenesis (Lundin and
Wijmenga, 2015). CeD prevalence in Saudi Arabia is
unknown  because there are no government
epidemiological programs evaluating its prevalence similar
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to those for diabetes and cancer. To our knowledge, there
are a few studies on the knowledge and prevalence of
CeD in Saudi Arabia. A study focusing on children from
the eastern province of Saudi Arabia found that only 3% of
the participants were positive for CeD (Al Hatlani, 2015). A
study conducted in Riyadh tested 318 small intestinal
biopsies from children and found that 59 were CeD-
positive (18.5%) (Al-Hussaini et al. 2012). A cross-
sectional study in Saudi Arabia revealed that 11.3% of
type-1-diabetic children are also CeD-positive (Al-Hussaini
et al. 2012). Furthermore, a study analyzed the serum of
1167 studentsin three different cities for IgA and IgG
endomysial antibodies, and the percentages of CeD-
positive students were 2.1% in Aseer, 1.8% in Madinah,
and 3.2% in Al-Qaseem (Aljebreen et al. 2013).

A study revealed that health/medical professionals in
Riyadh, Saudi Arabia, have poor knowledge of CeD (Assiri
et al. 2015).This has encouraged us to evaluate the
knowledge of medical science students in Jazan
University regarding CeD; determine the prevalence of
CeD among the students; and assess CeD complications
on their health, social life, and academic life.

MATERIALS AND METHODS

Survey design:

This cross-sectional web-based study was conducted
in December 2020 and aimed to evaluate about 200
students from the College of Medical Sciences, Jazan
University. We assessed the students’ knowledge about
CeD and determined the prevalence of CeD among them.
A web-based questionnaire was used instead of a paper-
based questionnaire for data collection because web-
based questionnaires are more efficient than paper-based
ones (Almehmadi, Salih and Al-hazmi, 2019).

Data collection:

Data were collected by sharing the survey link via
different social media platforms to the students. The
qguestions included in the survey were designed to
determine the students’ knowledge of CeD and assess
CeD prevalence in the college. The students participating
in this study were from the college’s four departments:
laboratory, nutrition, radiology, and physiotherapy. The
number of college students is about 1000, and around

21% participated in this study.

Questionnaire

A structured and well-established questionnaire was
used for this study. It was based on previous studies with
similar purposes. Questions were chosen to determine
respondents’ knowledge of coeliac disease (CeD), gluten,
CeD managements, CeD complications, the effects of
CeD on social and academic life, the prevalence of CeD
among students of the College of Medical Sciences and
whether CeD was hereditary. Those who had CeD were
asked additional questions about the disease. The web-

based survey was designed so that it did not collect
participant’s private information—such as their name,
contact information, and home-address—which could
compromise the individual's privacy. Most questions
required a “Yes” or “No” answer.

Ethical considerations

The study received ethical approval from the
Research Ethics Committee at Jazan University, Jazan,
and Kingdom of Saudi Arabia.

Data analysis

The questionnaire was sent to 211 potential
participants, and the response rate was 100 %. The data
were checked for completeness. Data analysis was
performed using GNU PSPP 0.10.1-g1082h8. Categorical
variables were expressed as frequencies and
percentages. Our data predicator variable and outcome
variable is categorical therefore we have applied
Pearson’s Chi-square test.The students’ levels of
knowledge about CeD were compared and the
distributions of responses were analyzed and ap-value of
.05 or less was significant.

RESULTS

Characteristics of respondents

The demographics of the participants are presented in
Table I. They comprised 98 males (46.4%) and 113
females (53.6%); and all of them were Saudi.
Approximately 55 % of the participants were < 22 years
old, and about 45% were > 22 years old. The highest
response rate was from the laboratory department
(32.2%), and the lowest rate was from the radiology
department (18 %).

Knowledge about CeD and gluten

The analysis of the students’ knowledge was
assessed by different categories: gender, age, marital
status, and department. Their answers to the question “Do
you have previous knowledge of CeD disease?” are in
Table Il. Next, their answers to questions about the source
of gluten and CeD management were assessed. The
number students who did not have previous knowledge of
CeD was significantly higher than those who did have
such knowledge (.001 and .005, respectively). According
to marital status, the number of single students who did
not have such knowledge was significantly higher than
married students (.001). However, although married
students had more knowledge about CeD, the result was
insignificant. In each department, there were more
students who did not know about CeD, but the result for
laboratory students was not significant. To confirm the
previous findings, the students were asked two questions.
The first was about the source of gluten; a significantly
higher number chose the wrong answer: animal meat.
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Table I: Demographic characteristics of the participants.

Characteristic Male | Female | Total | Percentage
(n=98) | (n=113) | (n=211)
Age < 22 years 51 66 117 55.5%
> 22 years 47 47 94 44.5%
Marital status Single 86 97 183 86.7 %
Married 12 16 28 13.3%
Department Laboratory 43 25 68 32.2%
Nutrition 19 32 51 24.2%
Radiology 15 23 38 18.0%
Physiotherapy 21 33 54 25.6 %

Table 2: Knowledge score of the students regarding CeD

Category Answer N (%) Chi-square | Pvalue
Gender Male Yes 22 (22.44 %) 29.7 .001
No 76 (77.56 %)
Female Yes 41 (36.28 %) 7.8 .005
No 72 (63.71 %)
Marital status Married Yes 17 (60.7 %) 1.2 .257
No 11 (39.28 %)
Single Yes 46 (33.5 %) 45.2 .001
No 137 (66.5 %)
Age group < 22 years Yes 31 (27.35 %) 24 .001
No 86 (72.64 %)
> 22 years Yes 32 (34 %) 9.5 .002
No 62 (66 %)
Department Laboratory Yes 23 (33.8 %) 7.1 .08
No 45 (66.17 %)
Nutrition Yes 11(21.5%) 16.5 .001
No 40 (78.5 %)
Radiology Yes 11 (30 %) 6.7 .009
No 27 (70 %)
Physiotherapy Yes 18 (33.3 %) 6 .014
No 36 (66.7 %)
Gluten source Animal meat 146 (70 %) 31 .001
Wheat, rye, and barley 65 (30 %)
CeD Medication to regulate 138 (65 %) 20 .001
management gluten intolerance
and sensitivity
Following a 73 (35 %)
gluten-free diet
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Table 3: General knowledge regarding CeD.

Chi-
# Question Male n (%) Female n (%) square P value
Yes No Yes No
Is coeliac disease an autoimmune o 64 40 o
1 disease? 34 (34 %) (66 %) (35 %) 73 (65 %) 18.82 .001
Do coeliac patients require a special 42 o 53 60
2 type of diet? 42%) | BG8%) | s | (54%) 2.09 148
. . . . . 39 59 47
? o,
3 | Is coeliac disease genetically inherited? (39 %) (61 %) (41 %) 66 (59 %) 6.49 .001
4 The coeliac patients can consume (eat) 71 27 65 48 17.64 001
all type of cereal and bread? (72%) (28 %) (57 %) (43 %) ) '
Do you recommend that all food 58 40 70
: . o
5 | products must bzlluatté(rallgd if they contain (59 %) (41 %) (61%) 43 (39 %) 10.47 .011
6 Can coeliac disease affect academic or 52 46 58 55 0.38 536
social life? (53 %) (47 %) (51 %) (49 %) ) )
Do you think coeliac disease can lead to
7 other health complications like type 1 (zéﬁ/) (7120/) (33%,/) 79 (70 %) 39.25 001
diabetes? ° ° °
8 Do you have difficulty in determining 72 26 88 25 5426 .001
which foods contain gluten? (73 %) (27 %) (77 %) (23 %) )
9 Do you think coeliac disease is common 36 62 38 75 18.81 .001
in Saudi Arabia? (36 %) (64 %) (33 %) (67 %) )
Table 4: Prevalence and clinical complications of CeD.
Questions Answer | Malen (%) | Female n (%) Chi-square P value
10
Has one or both of your parents Yes (100 %) (71.42 %)
; : 8.05 0.005
been diagnosed with CeD? No 4
(28.58 %)
9
Yes o o
Are your parents relatives? (85.71 %) (92%5 %) 8.5 0.001
No (14.3%) (7.15%)
Do you suffer from asthma? (28.57 %) (507%) 0.43 0.513
Do you suffer from irritable 12
bowel syndrome (IBS)? (71.42 %) (85.71 %) 8.05 0.005
5
s
Do you suffer from eczema? (14.28 %) (35.71 %) 3.86 0.050
Do you suffer from 6
Type 1 diabetes? (57.14 %) (42.84 %) 0.05 0.827
Have you had an 2
?
appendgctomy. (14.28 %) (14.28 %) 10.71 0.001

The second question was about methods of CeD
management; a significantly higher number believed that
medication was a better approach than following a gluten-
free diet.

Their knowledge was assessed through a range of
qguestions regarding CeD (Table IIl). For question 1, a
significant number of students believed CeD is not an
autoimmune disease, that it is genetically inherited and
that it does not lead to T1D. Moreover, a significant
number of students believed CeD patients could consume
all types of cereal and bread, and there was no need to

put the gluten content on food labels. At the same time,
they were not aware which foods contained gluten.

Prevalence of CeD

Students were asked if they had been diagnosed with
CeD, those who answered yes were asked several other
guestions designed only for them (Table 1V). About 21
students confirmed being CeD positive: 7 males (33.3 %)
and 14 females (66.7 %). All male students confirmed one
or both of their parents had CeD and 10 females
(71.42 %) confirmed the same. Those who answered yes
were asked if their parents were relatives, 6 of the 7 males
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and 9 of the 14 females answered yes. Then, those
students were asked if they also had asthma as well; 2
males and 7 females answered yes. Significantly, 5 males
and 7 females had irritable bowel syndrome (IBS),
significantly 1 male and 5 females had eczema, 4 males
and 6 females had T1D and significantly 1 male and 2
female had had an appendectomy.

DISCUSSION

To our knowledge this study is the first in Saudi Arabia
to test the knowledge of CeD and the genetic background,
attitudes, and prevalence of CeD in medical science
college students. At least 200 students each year
graduate from applied medical science colleges at Jazan
university. They have received intensive courses in the
four departments: laboratory, nutrition, radiology, and
physiotherapy. Graduates who enroll into the job market in
the medical field must be thoroughly prepared to provide
great service to patients with minimal medical errors.

The human immune system is a double-edged blade.
It protects the human body from pathogens, but during
autoimmune diseases it can cause great damage to the
human body. The lack of knowledge about CeD and
gluten among health professionals can lead to fatal
medical errors. CeD prevalence is rising and it is
frequently not detected by health professionals(Singh et
al. 2018). In addition, because of the lack of a national
epidemiological program for CeD like those for diabetes
and cancer, the prevalence of CeD in Saudi Arabia can be
obtained only from previous studies. Seroprevalence of
CeD in Saudi Arabia has been estimated between 2%
and 8 %—equal to those of densely populated countries
like India and other developed countries like Sweden and
Czech Republic (Singh et al. 2018).

Lack of knowledge about CeD is not a new issue.
Several studies have documented a lack of knowledge of
CeD in different subject groups. In the UK, (Karajeh et al.
2005)showed a lack of knowledge of ced among chefs
(Karajeh et al. 2005). Studies in New Zealand and Saudi
Arabia have found the same findings (Assiri et al. 2015;
Schultz, Shin and Coppell, 2017; M. Almehmadi, 2020).

Our study has shown a lack of knowledge among
medical sciences students about many aspects of CeD.
Significantly, higher levels of students—from all the
departments—lacked knowledge about CeD. Moreover,
significantly fewer students were aware about the source
of gluten. The best method for controlling CeD is to follow
a lifelong gluten-free diet (Alhassan et al. 2019), but a
significant number of participants picked the incorrect
answer: using medications to regulate gluten intolerance
and sensitivity. To test further knowledge of CeD,
participants were asked 9 questions (Table IIl) and the
responses to all the questions showed a lack of
knowledge about CeD. The answers to question 8 showed
that many of the participants could not determine which
foods contained gluten.

The participants in our study who were diagnosed by

a gastroenterologist were 21, a prevalence of about 9.9 %.
This was is slightly higher than the findings in other
studies (Aljebreen et al. 2013; Singh et al. 2018). Of the
students with CeD, 17 (80 %) acknowledged that one or
both parents had CeD, and 15 (88 %) acknowledged that
their parents were relatives. This suggests that
environmental and genetic factors play essential roles in
developing CeD (Liu, Rewers and Eisenbarth, 2005). As
for complications of CeD, 2 males and 7 females had
asthma, 5 males and 12 females had IBS, 1 male and 5
females had eczema, 4 males and 6 females had T1D,
and 1 male and 2 females had had appendectomies.
Studies have associated CeD with T1D (Cohn, Sofia and
Kupfer, 2014; M. M. Almehmadi, 2020); both are
autoimmune diseases, which cause enormous damage to
the human body. The two ailments have common factors,
and a study have detected overlapping between the two
diseases (Cohn, Sofia and Kupfer, 2014). Most of our
study participants had CeD and IBS, studies have
associated those two disorders (Sanders et al. 2001,
2003; Shahbazkhani et al. 2003). CeD has been positively
associated with appendectomies (Ludvigsson et al. 2006),
but only 3 CeD patients in our study had had an
appendectomy. Atopic dermatitis also is an autoimmune
disease and studies have associated it with CeD in that
both are autoimmune diseases (Caproni et al. 2012).

CONCLUSION

To conclude, our study revealed a lack of knowledge
among students of medical science colleges regarding
CeD. This underscores the need to provide educational
seminars to introduce all students to CeD and similar
disorders.
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