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ABSTRACT
Background/Aims: Celiac disease (CD) is an autoimmune enteropathy that develops in individuals with genetic susceptibility as a result 
of a permanent sensitivity to gluten found in grains. The prevalence of CD in Turkey is between 0.3% and 1%. However, the prevalence 
of CD in Çorum, a city in middle Anatolia in Turkey, is unknown. The purpose of this study was to identify the prevalence of childhood CD 
in Çorum and to detect patients with silent and atypical CD.
Materials and Methods: The sample size was calculated using a stratified sampling method, to provide the sample number that would 
best represent this population. Screenings were conducted using rapid tissue transglutaminase IgA test kits.
Results: A total of 1730 students were included in the study; 877 (50.6%) were female. Of students in the city center, 301 (34%) were 
in primary school, 299 (34%) were in secondary school, and 283 (32%) were in high school. As for towns, 847 (49%) students from 92 
schools were included in the study. Eight children had positive screening results; 4 (50%) were female, and the average age was 11.6±3.4 
(9-17) years. According to the celiac serology results and endoscopic duodenum biopsies, all children with positive screening results were 
diagnosed with CD. The prevalence of CD was found to be 0.46% in schoolchildren.
Conclusion: Various studies in Turkey have reported a prevalence of CD between 0.6% and 0.9%, with 0.47% reported in a multicenter 
study. The present study identified CD prevalence as 0.46% (1 in 216) among children in Çorum, Turkey.
Keywords: Celiac disease, child, school screening, Turkey

INTRODUCTION
Celiac disease (CD) is an autoimmune, systemic disease 
with intestinal and nonintestinal findings, which develops 
as a result of permanent sensitivity to gluten in the diet 
of genetically susceptible individuals (1). Gluten is a term 
used for proteins rich in proline and glutamine (prolamins) 
that are found in wheat, barley, and rye; these include gli-
adin in wheat, hordein in barley, and secalin in rye (2). CD 
is the only autoimmune disease with a trigger and that 
enters remission with removal of the trigger (3). CD can 
be symptomatic, with different clinical presentations. Al-
though malabsorption findings are predominant in clas-
sical CD, currently about half of patients with CD have 
extraintestinal disorders (4-6). The prevalence of CD is 
influenced by racial and environmental factors. Until 
1990, CD was considered to exist primarily among white 
people in Europe; it was considered rare in other areas. 
Its prevalence in Europe was reported as 1/1000-6500 
(7,8). For example, the prevalence of CD in the United 

Kingdom was 1/8000 in 1950, and it is currently approx-
imately 1/100. The CD prevalence in the United States 
was 1/5000 in 1950, and it is 1/133 today. The reason for 
this change in prevalence is owing, to a great extent, to 
recognition of atypical forms of the disease, increased 
medical awareness of CD, and significant developments 
in sensitive screening tests (9).

Çorum is a city located between the Central Black Sea 
and Central Anatolia in Turkey; the city is 244 km from 
Ankara, the capital of the country. The population of Ço-
rum is 527,863. The city has a very extensive history, as it 
was the capital city of the Hittite Empire (10).

According to recent studies, the worldwide prevalence of 
CD has been reported as 0.5%-1% (5,6). In Turkey, the 
prevalence of CD is between 0.3% and 1%, according to 
data of the Ministry of Health (11). However, the actual 
number of people with CD in the province of Çorum is 
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unclear, as a large number of patients have not been di-
agnosed.

The objective of our study was to determine the frequen-
cy of childhood CD in the province of Çorum, to identify 
silent celiac and atypical celiac patients, and to increase 
information and sensitivity about the disease.

MATERIALS AND METHODS
There are 82,124 primary, secondary, and high school 
students in the city center and towns of the province of 
Çorum. Considering the different socioeconomic charac-
teristics of the city center and towns, we used a strati-
fied random sampling method for sample selection. Four 
large towns, including the city center (Osmancık, Sungur-
lu, Alaca, and İskilip), were considered one stratum each, 
and the sample number was determined according to the 
number of students (Figure 1). In addition, the number of 
all primary, secondary, and high school students was de-
termined, and care was taken to reflect the towns accord-
ing to the weight of strata. After the number of samples 
was determined, which students to include in the sample 
was determined according to a simple random sampling 
method. To determine the research sample size, the min-
imum number needed to reflect the universe statistical-
ly was calculated using the formula of “sample size with 
a known number of individuals in the universe;” p=0.01, 
q=0.09, the sampling error was accepted as d=0.05, and 
the t-table statistical value was accepted as t=1.96. Stu-

dents with a known diagnosis of CD were not included 
in the study. Celiac screening was conducted using rapid 
celiac test kits (BiocardTM celiac test, Labsystems Diag-
nostics Oy Vantaa, Finland) with a sensitivity of 97.8% 
and specificity of 96.3%, which can qualitatively measure 
tissue transglutaminase (tTg) IgA with an immunochro-
matographic method. The reaction obtained by mixing 
the reagent solution with a fingerstick blood sample (10 
µL) can be assessed within the first 5 minutes. In the kit, 
one line in the control area is a negative result, lines on 
both the control and test area (two lines) are positive, and 
no line is considered IgA deficiency.

The study was funded by the Scientific Research Projects 
Unit, Hitit University. Approval of the study was obtained 
from the Local Clinical Research Ethics Board, and signed 
volunteer consent forms were obtained from parents for 
study participants. A survey including information about 
each child’s delivery method, birth weight, breastfeeding 
characteristics, and other sociodemographic data, was 
administered.

IgA and tTg IgA were checked in serum samples from 
children who were positive for CD and IgA deficiency. 
In addition, the serum tTg IgG and endomysial antibody 
IgG levels were measured in children with selective IgA 
deficiency. Tissue transglutaminase IgA, IgG, and endo-
mysial antibody IgG (Euroimmun, Germany) were de-
termined with micro enzyme-linked immunosorbent 
assay. An endoscopic duodenum biopsy was performed 
on patients with positive antibodies by using a pediatric 
gastroscope (Fujifilm EG 530 FP Japan). Multiple biopsy 
samples were obtained from the second part of the du-
odenum. The diagnoses for children with positive results 
were made according to the ESPGHAN 2012 criteria (12), 
and duodenum biopsies were assessed according to the 
Marsh-Oberhuber criteria (13). The Statistical Package 
for Social Sciences (SPSS) Version 22.0 (IBM Corp.; Ar-
monk, NY, USA) was used for data analysis in this study. 
Descriptive statistics are presented as numbers and per-
centage (%) for qualitative variables and as average±-
standard deviation for quantitative variables.

RESULTS
This study was conducted between May 1, 2016 and May 
1, 2017. The screening was conducted by a team of 15 
doctors and nurses. There were a total 1730 students 
from 216 schools included in the study: 883 from the 
province of Çorum, 213 from Osmancık, 214 from Sun-
gurlu, 220 from Alaca, and 200 from İskilip. A total of 877 
(50.6%) students were female, 584 (33.7%) were prima-Figure 1. Sample selection areas in Çorum, Turkey
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ry school students, 585 (33.8%) were secondary school 
students, and 561 (32.5%) were high school students.

Of the 883 (51%) students screened in the province of 
Çorum, 455 (51.5%) were female, 301 (34%) were pri-
mary school students, 299 (34%) were secondary school 
students, and 283 (32%) were high school students. In 
92 schools in the towns, 847 (49%) students were in-
cluded in the study; 422 (49.8%) were female, 283 
(33.4%) were primary school students, 286 (33.8%) were 
secondary school students, and 278 (32.8%) were high 
school students (Table 1).

According to rapid celiac screening, the IgA deficiency 
was found in six children (Figure 2). Serum IgA levels of 
these children were also below 6 mg/dL, and other immu-
noglobulin levels were normal. These children were diag-
nosed with selective IgA deficiency. The frequency of se-
lective IgA deficiency was found to be 3.4/1000 (1:288). 
The results of screening showed a total of 8 students 
had CD: 5 in the city center of Çorum, 1 in Osmancık, 
1 in Alaca, and 1 in Sungurlu (Figure 2). Four (50%) of 
these students were female, and the average age was 
11.6±3.4 (9-17) years. Four (50%) were primary school 

students, 2 (25%) were secondary school students, and 
2 (25%) were high school students. Three of the children 
had atypical CD, and 5 had silent CD. Two children had 
chronic abdominal pain, and 1 had a complaint of growth 
retardation. Physical examination revealed short stature 
in 2 children. In laboratory assessments, 3 children were 
detected with iron deficiency, 3 with vitamin B12 defi-
ciency, 3 with vitamin D deficiency, and 1 with folate de-
ficiency. One child had Hashimoto thyroiditis. Two bulbus 
biopsy samples, and 4 duodenum biopsy samples were 
taken from these patients. A Marsh 3c lesion was found 
in 2 patients, Marsh 3b lesion was found in 1 patient, and 
Marsh 3a lesion in 5 patients (Table 2). With these find-
ings, all 8 children were diagnosed with CD, and they were 
started on a gluten-free diet. In line with these results, 
we concluded that the frequency of CD was 4.6/1000 in 
Çorum, and 1 out of every 216 children in Çorum had CD. 
Upon screening the families of these children, 2 siblings 
of 2 patients were found to have CD.

DISCUSSION
Celiac disease is a systemic disease that occurs as a 
result of the interaction of genetic, immunologic, and 
environmental factors (7). The two most important fac-
tors that determine the frequency of the disease in any 
society are the frequency of major histocompatibility 
complex class II alleles that encode for human leukocyte 
antigen (HLA)-DQ and the person’s exposure to glu-
ten-containing dietary products (9). The most important 
genetic predisposition for the disease is DQ2 and DQ8 
loci, which have the HLA class 2 genes. HLA DQ2 is pos-
itive in 90%-95% of patients with CD, and HLA DQ8 is 
positive in 5%-10% of patients with CD (1). The contri-
bution of HLA types to genetic risk for CD is estimated to 
be approximately 30%-50% (9). Thus, individuals with a 
history of CD in their family have a higher risk compared 
with the general population (14). CD can occur with typ-
ical (classical) and atypical findings. The frequency of 

                            Number of Students   Schools  Total Number
Screening Regions Female Male Primary Schools Secondary Schools High Schools of Students

City Center 455 (51.5%) 428 (48.5%) 301 (34%) 299 (34%) 283 (32%) 883 (%51)

Towns Osmancık 112 (52.5%) 101 (47.5%) 73 (34%) 76 (36%) 64 (30%) 213 (12.3%)

 Sungurlu 107 (50%) 107 (50%) 76 (36%) 65 (30%) 73 (34%) 214 (12.4%)

 Alaca 105 (48%) 115 (52%) 74 (33.5%) 74 (33.5%) 72 (33%) 220 (12.8%)

 İskilip 98 (49%) 102 (51%) 60 (30%) 71 (35.5%) 69 (34.5%) 200 (11.5%)

Total Number of Students 877 (50.6%) 853 (49.4%) 584 (33.7%) 585 (33.8%) 561 (32.5%) 1730 (100%)

Table 1. Distribution of students participating in the survey according to regions and schools

Figure 2. Kits and results interpretations
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typical (classical) CD is about 1/1000 (15). Classical CD 
includes findings of chronic diarrhea, abdominal disten-
sion, and weight loss in the 6-24 months after gluten is 
included in the diet (5,7). However, almost 50% of pa-
tients are currently diagnosed with non-GIS symptoms; 
thus, CD is accepted as a systemic disease. With the in-
crease in diagnostic means and recognition of asymp-
tomatic and atypical cases, CD incidence has increased 
significantly in the last 20 years, and the age at diagnosis 
has increased. Recently, it is thought that there may be 
5-7 undiagnosed patients for each diagnosed patient (5). 
Due to these atypical and silent findings, the disease is 
likened to the “iceberg model,” with symptomatic pa-
tients making up only 10% of the iceberg (16).

Current recommendations emphasize the need to screen 
risk groups (such as people with type 1 diabetes, autoim-
mune thyroid disease, Down syndrome, and selective IgA 
deficiency) and first-degree relatives for CD. In a current 
cohort study, no obvious recommendation was made 
about the use of screening for asymptomatic (silent) pa-
tients with CD; it was concluded that further studies are 
needed (17). Population screening studies have shown 
that 50% to 70% of the patients diagnosed with CD are 
in fact asymptomatic (15). It is impossible to identify as-
ymptomatic children without screening. Screening not 
only makes early diagnosis possible, but it can also be 
used to improve life quality for patients by introducing a 

gluten-free diet, even if patients are asymptomatic (18). 
Despite increased awareness and screening programs, 
delays of about 7-10 years often occur in the diagnosis 
of CD (19). If the diagnosis is delayed and treatment does 
not begin early, there is greater risk of developing serious 
conditions such as malignant diseases, metabolic bone 
diseases, and autoimmune diseases (20). A cohort study 
showed that the mortality risk of undiagnosed patients 
with CD was nearly 4 times higher than that of the nor-
mal population (21).

In current screening studies, the frequency of CD in chil-
dren was found to be 0.9% in Germany, 0.2%-0.6% in 
Russia, 0.99% in the United Kingdom, and 0.71% in the 
United States (15,22-24). In a screening study conducted 
in Turkey by Dalgıç et al. (25) among 20,190 school chil-
dren in 62 cities between 2006 and 2008, the frequency 
of a biopsy-confirmed CD diagnosis was 0.47%; however, 
when including participants who did not undergo biop-
sy, it was estimated that the prevalence could be as high 
as 1/58. The first local prevalence study in Turkey was 
conducted by Demirçeken et al. (26) between 2002 and 
2003 among 1000 children in Ankara. In that study, the 
frequency of biopsy-confirmed CD was 0.9%. Screening 
was later conducted by Ertekin et al. (27) in Erzurum, a city 
in east Anatolia in Turkey, among 1263 children, and celi-
ac autoimmunity was found to be 1/115; the frequency of 
biopsy-confirmed CD was found to be 1/158. In a screen-

    Pathological  tTg 
Age   Physical Laboratory  IgA IgA EMA IgA  Celiac Family 
(years) Gender Complaint Examination Findings mg/gL U/mL U/mL Pathology* Type Screening

16 Male None Normal Iron/B12/D vitamin 75 74 88 3a Silent - 
    deficiency 

8 Female None Normal Hashimoto thyroiditis 115 81 72 3a Silent + 
    D vitamin deficiency      (her sister)

14 Female Stomach ache Normal Anemia/ Iron/B12/ 588 89 88 3a Atypical - 
    Folate deficiency 

16 Female Growth  Short Iron, B12 deficiency 86 98 86 3c Atypical - 
  retardation stature 

10 Male None Normal  Normal 142 88 92 3b Silent + 
          (his sister)

8 Female None Normal Normal 230 198 184 3a Silent -

9 Male Stomach  Short D vitamin 135 82 88 3c Atypical - 
  ache stature deficiency 

8 Male None Normal Normal 137 35 32 3a Silent -

*Marsh Oberhuber
tTg: tissue transglutaminase; EMA: endomysial antibody

Table 2. Clinical and laboratory characteristics of patients with celiac disease detected by screening
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ing study conducted in 502 Turkish university students 
between the ages 17 and 24 years, the frequency of the 
disease was found to be 0.8% (16). In a study conducted 
in 1554 children, Sezgin et al. (28) found that celiac auto-
immunity was 0.77%, and the frequency of diagnosis of 
biopsy-confirmed CD was 0.39%. In our study, screening 
was conducted among 1730 children, with 883 in the city 
center and 847 in surrounding towns. To the best of our 
knowledge, ours is the first celiac screening study in the 
province of Çorum and the Black Sea region of Turkey. A 
total of 8 children had positive results upon celiac screen-
ing. In all these children, a diagnosis of CD was confirmed 
by serology and duodenum biopsies. Three of the children 
had atypical CD, and 5 had silent (asymptomatic) CD. Al-
though the disease is more frequent in adult women, its 
frequency is equal for both sexes during childhood (29). 
Accordingly, the prevalence in males and females was 
similar in our study (0.45% vs 0.47%). Among first-de-
gree relatives of patients with CD, the CD risk was higher 
compared with the normal population (6); in this group, 
the biopsy-confirmed CD prevalence rate is between 
2.8% and 12%. This rate reaches 30% in HLA-identical 
siblings and 30%-70% in monozygotic twins (30). Two 
siblings of children in our study, aged 5 and 8 years, were 
found to have CD.

Limitation of this study is that the screening was per-
formed with a qualitative test although the test kits is 
highly sensitive and specific. For this reason, the titers in 
sera tTg IgA antibodies of the screened children could not 
be quantified. Therefore, children with low sera tTg IgA 
antibodies levels may have been found to have false neg-
ative in their kits. In this study, we could not comment on 
the specificity of the test kits, but the sensitivity of kits 
was very high because all children who were found posi-
tive in their kit had CD.

In conclusion, the frequency of CD was found to be 0.46% 
(1:216) in Çorum, Turkey. These results show that the fre-
quency of CD is high in Çorum, as has been reported in 
other studies. Although screening is not routinely recom-
mended for patients with silent CD, screening programs 
should be more frequent in Turkey as well as in other 
countries worldwide. To identify patients with atypical 
CD, it is important to increase information and awareness 
about the disease and to periodically screen individuals in 
high-risk groups, even if they are asymptomatic.
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