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Abstract: 

Introduction:  Celiac disease (CD) is a chronic and autoimmune disorder caused by inflammatory T-cells response 

to the gluten-containing proteins. This disease may be expressed due to genetic predisposition, an autoimmune 

disorder, or environmental factors. Methodology: This is a cross-sectional study that included only the pediatric 

population and aimed to determine the prevalence and complications of CD among children. A predesigned self-

administered questionnaire was constructed by the researcher; it covered the socio-demographic data, the patients’ 

clinical data, including their state, the possible complications of the disease, and the diabetic patients. Results: A 

total of 729 children were included, 63.1% were females, and the ones aging above ten years ranked with 31.7%. 

The prevalence of CD was 32.4%, and only 11.2% were diabetic. More than half of this population did not suffer 

any complications at all (54.7%), while malnutrition and bone weakening were the most common complications with 

(27.8%) and (15.5%), respectively. Conclusion: There is a relatively low prevalence of CD among children. The 

majority of our population did not suffer any complications. Furthermore, malnutrition and bone weakening 

constituted the most frequent complications among the patients.  
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INTRODUCTION: 
Celiac disease (CD) is a chronic disease resulted from 

inflammatory T-cells response to the gluten-

containing proteins in wheat (gliadin), barley 

(hordein), and rye (secalin), and they are collectively 
called gluten [1]. It is characterized by enteropathy, 

which is represented by histological adjustments of 

the small bowel of the mucosa, the presence of 

prototypical autoantibodies [2]. The expression of 

this disease can be immune-mediated, genetically 

predisposed, or due to environmental inflammatory 

reaction damages the small intestine’s lining and 

prevents it causes malabsorption [3]. The intestinal 

damage often causes diarrhea, fatigue, weight loss, 

bloating, and anemia, and can lead to serious 

complications [4].  

Though celiac disease is mostly lifelong, having a 
gluten-free diet makes it very treatable; the mucosa of 

the small intestine is remodeled to their normal 

status, and subsequent tests for celiac disease-specific 

autoantibodies become negative [5]. 

CD was first described by Aretaeus the Cappadocian 

who lived in the 2nd century AD [6]. He observed the 

distinctive stool and the chronicity of the condition 

and noticed that children are of the affected groups. 

Later in 1888, another physician called Samuel Gee 

described the clinical picture of childhood CD [7]. 

Furthermore, A Dutch pediatrician, Willem-Karel 
Dicke, discovered the interrelation between ingestion 

of gluten and CD symptoms was (1905-1962) [8]. 

CD is considered as a familial disorder; the first-

degree relatives of patients with CD have an 

increased risk of 5-10% to develop the disorder [9]. 

Researchers usually use twin studies to evaluate the 

genetic and environmental components of the 

susceptibility of the disease. Monozygotic and 

dizygotic twin both share typical environmental 

elements but vary by taking part in 100% and 50% of 

genetic variability, respectively [10]. 

Literature review 
According to the other previous study like, 

Celiac disease is more prevalent among at-risk 

individuals in Saudi Arabia. The objectives were to 

perform a meta-analysis for CD among risk 

populations in the Kingdom of Saudi Arabia (KSA), 

as well as a comparison with our previously reported 

meta-analysis in the normal population [11]. Another 

cross-sectional study aimed to assess the knowledge 

of CD among healthcare professionals in Riyadh, 

Saudi Arabia. The results found that knowledge 

regarding CD is poor among a significant number of 
physicians, including consultants, which can 

potentially lead to delays in diagnosis. Educational 

programs need to be developed to improve awareness 

of CD in the health care profession [12]. These 

findings indicate that it is an important subject for 

reviews and re-statistics to assess the knowledge of 
physicians about CD and the prevalence of the 

disease among specific groups. Additionally, this 

may be an adequate reason to link between the lack 

of comprehensive scientific knowledge of CD and its 

direct proportional relation to the increasing number 

of cases (unknown and not registered scientifically), 

there are cases that have not yet been discovered. 

 

Saadah et al. [13] conducted a retrospective study to 

estimate the prevalence of CD among children and 

adolescents with type 1 diabetes mellitus (T1DM) 

screened by anti-tissue transglutaminase (anti-tTG) 
antibodies from Western Saudi Arabia. The study 

found that CD with highly prevalent among these 

patients with T1DM; therefore, routine screening 

through proper serological testing is recommended. 

Rationale 

Statistical prevalence of the coeliac disease is still not 

fully known, perhaps because CD is unknown to 

many, even some doctors do not have comprehensive 

knowledge about the disease. This study will provide 

accurate statistics to assess the prevalence and 

complications of CD among a group of pediatric 
patients. 

 

Aim of the study 

This study aimed to determine the prevalence and 

complications of CD among children. It also aimed to 

determine which gender is more affected by CD, the 

most common complications, and to find out how 

diabetes is associated with celiac disease. 

Participants & Methodology 

Study type and population 

This is a cross-sectional study that included only the 

pediatric population of in- and outpatients attending 
Ministry of Health hospitals in Saudi Arabia.  

 

Inclusion criteria 

 Pediatric population attending the clinic 

 Parental consent 

 Both genders 

 

Exclusion criteria 

 Non-cooperative or nonconsenting parents 

 Recall bias 

 Non-Saudi 
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Data collection tool 

A predesigned self-administrated questionnaire was 

constructed by the researcher; validity was checked 

by the research team and consultants. The 

questionnaire covered the socio-demographic data 
(age, gender, nationality, and whether they have CD 

or not), the clinical data of the patients including their 

state, the possible complications of the disease (bone 

weakening, cancer, depression, lactose intolerance, 

malnutrition, and nervous system problems), and the 

diabetic patients. 

 

Ethical consideration:  

Institutional review board approval gained from 

MOH, Eastern province IRB.  

 

Informed consent was taken before the respondents. 

All the information in the questionnaires were kept 

confidential. All the subjects participated voluntarily 

in the study. Written or verbal consent from all 

participants’ parents was obtained. 

 

Data management and analysis plan: 

The filled up form was collected by the principal 

investigators, and data obtained with the 

questionnaire were analyzed using the Statistical 

Package for the Social Sciences (SPSS) version 26. 

The Chi-Square test was used to test the distribution 
of categorical variables. Statistical significance was 

accepted at P value < 0.05. 

 

RESULTS: 

Table (1) shows the socio-demographic of 729 

children and adolescents, the majority of them 

(31.7%) aged above ten years, 63.1% of them were 

females. Of these participants, 74.9% were Saudi, 

and 67.6% had celiac disease. 

 

Table (2) assembled the clinical data of the 

participants (N=729). Of them, 84.9% were 

outpatients, and only 11.2% were diabetic. More than 

half of the population (54.7%) did not have any 

complications, while (27.8%) of them had 

malnutrition, 15.5% had bone weakening, 11.7% had 

nervous system problems, 6.6% had depression. 5.5% 

had lactose intolerance, and only 1% had cancer. 

 

Table (3) indicated the association between age, sex, 

nationality, state, DM, and complications with CD. 
Age demonstrated a significant association with CD 

(P=0.000), as most of the affected patients were 

under two years (83.7%), followed by the patients 

who aged from 2-4 years with a percentage of 

(75.2%), the group above ten years counted (69.3%), 

then the ones aging from 5-7 years and 8-10 years 

with (60.1%) and (54.5%), respectively. State 

(P=0.000) and diabetes mellitus (P=0.000) also 

demonstrated a significant association with CD, as 

the outpatients constituted the majority of our sample 

(72.9%), and only (29.3%) were diabetic. There have 
been significant associations regarding the following 

complications; bone weakening (P=0.000), 

depression (P=0.003), lactose intolerance (P=0.000), 

malnutrition (P=0.000) and nervous system problems 

(P=0.000), and having no complications at all 

(P=0.000). 

Table (1): Socio-demographic data of the participants, KSA, 2020 (N=729). 

Parameter Frequency Percent 

Age 

 Below two years 86 11.8% 

 2-4 years 133 18.2% 

 5-7 years 158 21.7% 

 8-10 years 121 16.6% 

 Above ten years 231 31.7% 

Gender 

 Male 269 36.9% 

 Female 460 63.1% 

Nationality 

 Saudi 546 74.9% 

 Non-Saudi 183 25.1% 

Celiac disease   

 Yes 236 32.4% 

 No 493 67.6% 
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Table (2): Clinical data of participants (N=729). 

Parameter Frequency Percent 

State 

 Inpatient 110 15.1% 

 Outpatient 619 84.9% 

Complications 

 Bone weakening 113 15.5% 

 Cancer 7 1.0% 

 Depression 48 6.6% 

 Lactose intolerance 40 5.5% 

 Malnutrition 203 27.8% 

 Nervous system problems 85 11.7% 

 None of the above. 399 54.7% 

Diabetes Mellitus 

 Yes 82 11.2% 

 No 647 88.8% 

 

Table (3): Association between age, sex, nationality, state, DM, and complications with CD (N=729). 

Parameter 
Celiac disease 

P-value* 
Yes No 

Age 

 Below 2 years 83.7% 16.3% 

0.000 

 2-4 years 75.2% 24.8% 

 5-7 years 60.1% 39.9% 

 8-10 years 54.5% 45.5% 

 Above 10 years 69.3% 30.7% 

Sex 
 Male 69.1% 30.9% 

0.503 
 Female 66.7% 33.3% 

Nationality 
 Saudi 69.1% 30.9% 

0.254 
  Non-Saudi 71.0% 29.0% 

State 
 Inpatient 38.2% 61.8% 

0.000 
 Outpatient 72.9% 27.1% 

Diabetes mellitus 
 Yes 29.3% 70.7% 

0.000 
 No 72.5% 27.5% 

Complications 

 Bone weakening 38.1% 61.9% 0.000 

 Cancer 57.1% 42.9% 0.551 

 Depression 47.9% 52.1% 0.003 

 Lactose intolerance 12.5% 87.5% 0.000 

 Malnutrition 36.0% 64.0% 0.000 

 Nervous system problems 36.5% 63.5% 0.000 

 None of the above. 87.0% 13.0% 0.000 

*P-value is calculated by Chi-Square Test 

P-value <0.05 is statistically significant 
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DISCUSSION: 

CD was considered to be an infrequent mal-

absorptive disease of early childhood and 

adolescents; however, recent studies have focused on 

the prevalence of this disease in this specific group of 
patients. Studies from Arab countries have revealed a 

ranking trend regarding CD [14, 15, 16], but there is 

limited data on the complications and clinical 

features of the disease. Our cross-sectional study 

showed (32.4%) prevalence of CD among children 

and (11.2%) prevalence of DM. 

 

Another large cross-sectional, prospective, 

population-based study among Saudi school students 

in Riyadh, they screened 7930 students and reported 

a prevalence of CD among the school-aged children 

of (1.5%) [17]. This estimated prevalence by Al-
Hussaini et al. [18] is two times the prevalence in 

North America and Europe [19]. A study was 

conducted among 123 patients with T1DM attending 

the pediatric diabetic clinic at King Faisal Specialist 

Hospital and Research Centre, Riyadh, KSA, and 

reported a maximum and minimum CD prevalence of 

(8.1%) and (4.9%), respectively [20]. 

 

In our study, we demonstrated a significant 

association between age and CD with (P=0.000), as it 

is noteworthy that the most affected age group was 
below two years (83.7%), while the older patients 

were less frequent. There is also a significant 

association between bone-weakening as a 

complication and CD (P=0.000) with a frequency of 

(38.1%). A retrospective, hospital-based study in 

Riyadh, and they recorded an 8.7% prevalence of CD 

in their population, with 65.2% of patients with bone 

pain and ache [17]. Another Saudi study reported a 

CD prevalence of (6.17%), 67.2% had bone pain and 

ache, 18.97% had skeletal deformities, and 6.9% had 

fractures [21]. 

 
Our findings also reported significant associations 

with CD regarding the following complications; 

depression (P=0.003), malnutrition (P=0.000), lactose 

intolerance (P=0.000), and nervous system problems 

(P=0.000). There is also a significant relationship 

between the patients who had no complications at all 

and CD (P=0.000), as the total population (87%) did 

not suffer any complications. 

 

A cross-sectional study included 264 subjects with 

age range (5-14 years) and assessed the health-related 
quality of life among patients with CD. The study 

reported a mean score for the emotional well-being, 

social functioning, and physical functioning of 

(57.8±20.3), (67.95±23.1) and (69.36±35.23), 

respectively [22]. Assiri et al. [12] conducted a cross-

sectional study to evaluate the knowledge of CD 

among healthcare providers in Riyadh, KSA, and 

found that there is a low level of knowledge 

regarding CD among a significant number of 

physicians, including consultants, that can affect the 
diagnosis of cases or delay it. Therefore, educational 

programs are necessary to reinforce the awareness of 

health care workers about the CD. 

 

CONCLUSION:  

Concerning CD among children, we found a 

relatively low prevalence of the disease. We also 

observed that young children are at higher risk than 

others. It was clear from the findings that the majority 

of our population did not suffer any complications. 

Furthermore, malnutrition and bone weakening 

constituted the most frequent complications among 
the patients. Altogether, we noticed a lack of Saudi 

studies that discuss the complications of CD among 

children. 
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