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Abstract
Background: Some studies have shown that neurological and mental disorders in children with celiac disease are
higher than in the general population. The aim of this study is to find frequency of ADHD in celiac patients.
Result: The findings of the study showed that the frequency of ADHD in males was 6 cases (22.2%) and 6 cases
(18.2%) in females, and although the ADHD score was higher in males, there was no significant difference in sex (P =
0.697). The frequency of ADHD in terms of age group also showed that there were no hyperactive children in the age
group under 5 years of age; in the age group of 5–9 years old, 8 cases (28.6%); in the age group of 10 to 14 years old,
4 cases (19%); and in the age group of 15 and older, no one was diagnosed with ADHD. The chi-square test showed
that the frequency of ADHD in terms of age group was not significantly different (P = 0.26). It should be noted that
according to Pearson correlation test, there was a reverse correlation between the age and ADHD, but it was not
statistically significant (P = 0.33).
Conclusions: The frequency of ADHD among boys and girls with celiac disease was 22.2% and 18.2%, respectively.
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Background
Celiac disease is a gluten-sensitive enteropathy, which
causes inflammation and destruction of the mucosa of
the upper small intestine resulting from gluten ingestion
in genetically susceptible individuals [1]. The diagnosis
was confirmed according to the results of celiac-specific
antibody testing, intestinal biopsy, or HLA testing [2].
The therapy for celiac disease is permanent exclusion gluten from the diet that is associated with total healing of
the mucosal lesion.
Although classically a disease of infants, celiac disease now often presents later, and the clinical picture of
a child with malabsorption including bulky, foul-smelling, floating stools due to steatorrhea and flatulence is
often replaced by the mostly atypical presentation or an
asymptomatic presentation [3, 4].
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Several non-gastrointestinal manifestations of celiac
disease have been described. Atypical presentation with
minor symptoms, such as irritable bowel syndrome [5,
6], anemia [7, 8], poor weight gain, and fatigue [9], has
become increasingly common. If undetected, celiac disease may progress to significant late complications from
malabsorption or secondary autoimmune diseases.
Attention-deficit hyperactivity disorder is one of the
most common diseases in children and adolescents, and
hyperactivity, inattention, irritability, and impulsivity
are the most common symptoms of ADHD. The diagnosis of ADHD is demonstrated according to the result of
DSM-V (DSM-5) criteria. According to a study in Iran,
the prevalence of ADHD among the Iranian population is 10.1% [10]. Most of the studies about relationship
between celiac disease and ADHD were carried out in
European countries [11]. Limited research was published
about frequency of ADHD among patients with celiac
disease from Middle East region [12], so the objective of
this study was to evaluate the association of ADHD and
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celiac disease in children with a diagnosis of celiac disease in our country.

Methods
In this cross-sectional study, 60 children with a diagnosis of celiac disease were included. The diagnosis is confirmed according to clinical manifestations, serologic and
pathologic findings. The place of the study was the pediatric gastroenterology clinic of Shiraz University of Medical Sciences, from 2016 to 2018.
Ethics

The Ethics Committee of Shiraz University of Medical
Sciences approved the study, and written consents were
obtained from the children’s guardians after describing
the study in detail.
Diagnosis

The diagnosis of celiac disease was made by a pediatric
gastroenterologist according to the criteria of the positive presence of anti-tissue transglutaminase immunoglobulin A antibody (anti-tTG IgA antibody) and total
immunoglobulin A (IgA) level, positive biopsy specimens
(which were analyzed according to a modified Marsh
classification (18), by the following criteria: villous atrophy, elevated IEL count, and hyperplasia of the crypts).
They were regularly followed in the pediatric gastroenterology clinic of Shiraz University of Medical Sciences.
Patients were assessed for ADHD by an expert pediatric
psychiatrist.
Exclusion criteria were severe mental disorders like
psychosis and major depression using DSM-5. Also, children with autoimmune disorders, such as diabetes mellitus and thyroiditis, and neurologic diseases, such as
epilepsy, were excluded due to the triggering of ADHDlike symptomatology. In our study, there was not any
patient to be excluded with the mentioned exclusion
criteria.
Measurement

The SDQ questionnaires were used in this study as discussed below. All questionnaires were filled with the help
of a medical student due to patients’ different educational
statuses.
Strength and Difficulties Questionnaire (SDQ)

SDQ includes 5 components as emotional, conduct,
hyperactive problems, peer, and prosocial behaviors. The
total score of each of these components is categorized
into 3 categories: normal as 0–5, borderline as 6, and
abnormal as 7–10. For diagnosis of ADHD, all who had
the summation of emotional, conduct, hyperactive problems, and peer more or equal to 17 were diagnosed with
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ADHD. And then in all cases that were diagnosed, the
severity of which of these components is measured. SDQ
was assessed by several studies and showed valid outcome measure for use in clinical setting and RCTs [13].
Statistical analysis

Data were analyzed by SPSS version 19. Pearson chisquare was used to examine the results. P-value less than
0.05 was considered significant.

Results
In this study, 60 patients (male = 33, female = 27) with
celiac disease were studied. The mean age of the patients
was 9.75 ± 3.74 years. The minimum and maximum age
were 3 and 17 years, respectively. Four (6.7%) patients
are under the age of 5 years old, 28 (46.7%) were aged 5
to 9 years old, 21 (35%) were aged 10–14 years old, and
7 (11.7%) at age 15 or more. In Fig. 1, the percentage of
patients in the age group is shown.
The mean age of males and female was 10.04 ± 3.65
and 9.52 ± 3.84 years, respectively. According to the
T-test, the mean age of male and female, there was no
significant difference (P = 0.6). In Table 1, the mean and
standard deviation of the age is shown by gender.
The mean scores of the SDQ questionnaire for ADHD
in males and females were 15.52 ± 5.14 and 11.39 ± 7.15,
respectively (P = 0.015). The evaluation of SDQ questionnaire score by age showed that the mean of ADHD
in children younger than 5 years was 9.75 ± 6.29, in children aged 5 to 9 was 15.36 ± 6.6, in children 10–14 years
old 11.9 ± 6.99, and in children aged 15 years and older,
10.86 ± 3.67. But according to one-way ANOVA, ADHD
scores were not significant in terms of age group (P =
0.13). The results are shown in Table 2.
The findings of the study showed that the frequency of
ADHD in males was 6 cases (22.2%) and 6 cases (18.2%)
in females, and although the ADHD score was higher
in males, there was no significant difference in sex (P =
0.697). The frequency of ADHD in terms of age group
also showed that there were no hyperactive children in
the age group under 5 years of age; in the age group of
5–9 years old, 8 cases (28.6%); in the age group of 10 to
14 years old, 4 cases (19%); and in the age group of 15
and older, no one was diagnosed with ADHD. The chisquare test showed that the frequency of ADHD in terms
of age group was not significantly different (P = 0.26).
The results are shown in Table 3. It should be noted that
according to Pearson correlation test, there was a reverse
correlation between age and ADHD, but it was not statistically significant (P = 0.33) (Fig. 2).
Out of the 60 patients with celiac disease, 12 (20%) participants were positive for ADHD (6 males, 6 females),
and 48 patients were negative for ADHD (21 male, 27
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Fig. 1 Frequency percentage of the age group of patients under study

Table 1 Mean and standard deviation of age by gender
Sex
Male
Female

Age

p-value

10.04 ± 3.65

0.6

9.52 ± 3.84

Table 2 The mean and standard deviation of ADHD score by
age and sex

Sex

Male

p

Mean score of ADHD

p

0.015

15.52 ± 5.14

P = 0.015

9.75 ± 6.29

0.13

Female
Age group Less than 5
(years)
5–9

11.39 ± 15.5

0.13

15.36 ± 6.6

10–14

11.9 ± 6.99

> 15

10.86 ± 3.67

Table 3 Frequency distribution of attention-deficit hyperactivity
disorder by age and sex
Variable

Sex
Age group (year)

With ADHD

Non-ADHD
Number

Number

Male

6 (22.2)

21 (77.8)

Female

6 (18.2)

27 (81.8)

Less than 5

0

4 (100)

5–9

8 (28.6)

20 (71.4)

10–14

4 (19)

17 (81)

> 15

0

7 (100)

p-value

0.697
0.26

female). We compared the association of sex with ADHD
presentation, and P-value was 0.697, and it was not significant. So, sex is not a factor affecting the prevalence
of ADHD in patients with celiac disease. In addition,
P-value was 0.26 for age with ADHD, which there is no
substantial relative.
The prevalence of ADHD in celiac disease in our study
is 20%, and the prevalence of ADHD in the normal population of schoolchildren in Shiraz was 10.1% [10]. We
compared the two populations with Pearson chi-square
test; the test statistic was 6.133, and P-value was 0.013,
and it was significant, so the prevalence of ADHD among
patients with celiac is increased.
Among all 12 cases diagnosed with ADHD, we measured the severity of each component including hyperactivity, conduct, emotional, and peer problem, which
respectively were 41.6%, 16.6%, 33.3%, and 8.3%.

Discussion
Celiac disease is an autoimmune enteropathy due to gluten sensitivity with mucosal villous atrophy. Celiac disease has both gastrointestinal and non-gastrointestinal
manifestations. Gastrointestinal manifestations are called
classic or typical celiac disease. Non-gastrointestinal
manifestations are dermatitis herpetiform, epileptic seizures, and psychiatric problems including schizophrenia,
bipolar disorder, eating disorder, autism spectrum, and
ADHD [11].
The prevalence of ADHD in celiac disease in our study
is 20%, and the prevalence of ADHD in the normal population of Mashhad was 12.3% [14]. The prevalence of
ADHD among normal population of schoolchildren in
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Fig. 2 Correlation between ADHD and age-related attention

Shiraz was 10.1% [10]. The prevalence of ADHD among
children and adolescent in another study from Iran was
2.0% [15].
In the current study, the frequency of ADHD among
celiac disease was 20% which was higher than the prevalence of ADHD among the Iranian general population.
In the study by Butwika et al. 2017, celiac disease is associated with childhood psychiatric disorders including
ADHD [16]. In the study by Coburn et al. 2020, anxiety
disorder and ADHD were more common in celiac disease
than in the general population [17]. Niederhofer and colleagues (2006) found out that the prevalence of definite
ADHD in celiac disease is 0.4% and probable ADHD in
celiac disease is 2%, and ADHD are overrepresented
in nontreated celiac disease, and it could be associated
with celiac disease [18]. Ertürk and colleagues (2016) in a
meta-analysis suggest that due to inconclusive evidence,
assessing ADHD should not be done among patients
with celiac disease [19]. In the recent systematic review
by Clappison et al., the celiac disease is associated with
an increased risk of ADHD [20]. In the study by Coburn
et al., the frequency of ADHD among children with celiac
disease was significantly higher than general. In the study
by Lebwohl et al. (2020), ADHD was increased among
children with celiac disease [21]. In a large study among
adults, most of the psychiatric disorders increased among
patients with celiac disease [22].
In the study by Gungor et al. (2013), there was no difference between the frequency of celiac disease between
children with ADHD and the control group [23]. In
another study by Kumpersack et al. (2020) on 102 children and adolescents with ADHD, the prevalence of

celiac disease was not higher than the general population
[11].
As mentioned above, there was no agreement between
studies in terms of the association between celiac disease and ADHD. The sample size was limited in most of
the studies. So, multicentric studies are recommended
to evaluate the relationship between celiac disease and
ADHD.
The main limitation of the current study was sample
size and single-center study. The main strength of the
study is to use SDQ questionnaire in addition to the clinical assessment of children for ADHD by an expert pediatric psychiatrist.

Conclusions
Frequency of ADHD among children with celiac disease
was higher than general population. Another multicentric study with more sample size is recommended.
Limitation

The main limitation of the current study was singlecenter study and sample size. We used other studies as a
control, due to financial limitation.
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