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Background: Celiac disease (CD) is a complex autoimmune disorder affecting gastrointestinal 
and extra-gastrointestinal systems. Sleep disorders are prevalent in chronic conditions, but their 
association with tissue transglutaminase antibody (TTG Ab) levels in pediatric celiac patients is not 
well-studied.

Objectives: This study aimed to determine the association between sleep disorders and TTG Ab 
levels in pediatric patients with CD.

Materials & Methods: This study was conducted on children aged 1 to 16 referred to Shahid 
Sadoughi Hospital’s Gastroenterology Clinic in Yazd City, Iran, for diagnosis of CD from 2016 to 
2022. Sleep quality was assessed using the children’s sleep habit questionnaire (CSHQ), and TTG 
Ab levels were measured. 

Results: Out of 55 patients, the mean overall sleep habits score was 60.67±14.85. No significant 
differences in sleep habits were found based on age, gender, or duration of diet adherence. A 
statistically significant correlation was found between sleep disorders and elevated TTG Ab levels.

Conclusion: Our findings revealed that increased levels of TTG Ab in children with CD are 
associated with sleep disorders. 
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Introduction

eliac disease (CD) is a complex auto-
immune disorder with a genetic predis-
position triggered by the ingestion of 
gluten-containing grains such as wheat 
[1]. The disease presents many gastroin-

testinal and extra-gastrointestinal symptoms, including 
diarrhea, bloating, and steatorrhea [2]. While the global 
prevalence of CD is estimated to be between 1% and 
2%, some studies suggest that the actual numbers could 
be higher [2, 3].

Globally, approximately 1% of the population is af-
fected by CD, with varying prevalence rates in differ-
ent countries such as New Zealand, Argentina, Hungary, 
Sweden, Finland, India, and Egypt [4]. Western Europe 
region reports the highest prevalence, and Middle East-
ern countries like Iran also show comparable rates, with 
about 1% of the general population affected [5]. 

CD often manifests in early childhood, particularly 
when children are first introduced to gluten-containing 
foods [6]. The only effective treatment for managing 
the disease’s multifaceted clinical, histological, and se-
rological aspects is a lifelong adherence to a gluten-free 
diet [7]. Although primarily affecting the intestine, CD 
is a systemic disease affecting multiple tissues, includ-
ing the nervous system [8]. Sleep, a vital component 
of children’s physical and mental well-being, is often 
compromised in chronic medical conditions, including 
autoimmune and atopic diseases [9, 10]. Conditions 
such as asthma, cystic fibrosis, sickle cell anemia, gas-
troesophageal reflux disease, neuromuscular disorders, 
and chromosomal abnormalities are associated with 
poor sleep quality [11].

In light of the significance of sleep in children’s overall 
health and its frequent disturbance in autoimmune and 
gastrointestinal diseases, this study aims to investigate 
the association between sleep disorders and tissue trans-
glutaminase antibody (TTG Ab) levels in pediatric pa-
tients with CD.

Materials and Methods

Study design and participants

This analytic cross-sectional study was conducted from 
2016 to 2022, focusing on pediatric patients referred at 
Shahid Sadoughi Hospital’s Gastroenterology Clinic in 
Yazd, Iran. The research population consists of all chil-
dren diagnosed with CD whose records were registered 
in the Yazd celiac system during this period. The diag-
nosis of CD was based on the presence of IgA/IgG an-
tibodies (TTG-IgA/IgG) in the serum and the results of 
duodenal biopsies. Testing was performed on all patients 
with TTG-IgA deficiency to rule out the possibility of 
selective IgA deficiency. Using Marsh classification, bi-
opsies from the duodenum and bulbous were analyzed, 
and CD diagnosis was made [12]. A total of 55 records 
were analyzed after data screening out of 202 individu-
als registered in the system, 80 of whom were under 16. 
The inclusion criteria were age between 1 to 16 years, 
diagnosis of CD, and undergoing gluten-free diet thera-
py. The exclusion criteria included age older than 16 or 
younger than 1, history of any disease such as diabetes, 
malignancies, metabolic disorders, psychiatric disorders, 
gastrointestinal disorders, and history of medication use 
for mental disorders or chronic disorders.

Data collection

Data were collected after obtaining ethical clearance 
and identifying patients who met the inclusion criteria 
from the Yazd celiac system records. An online question-
naire was sent to the participants, who were requested 
to answer carefully. Two types of questionnaires were 
used: 1) Demographic information questionnaire in-
cluding relevant information such as age, gender, age at 
diagnosis, the serum level of TTG Ab, medication use, 
gluten-free diet duration, and parents’ education, and 
2) Children’s sleep habits questionnaire (CSHQ). This 
study used the Persian version of parent-reported CSHQ. 
It consists of 45 questions, of which only 33 are consid-
ered for scoring. Eight subscales of CSHQ were mea-
sured: Bedtime resistance, sleep onset delay, sleep dura-
tion, sleep anxiety, night waking, parasomnias, daytime 
sleepiness, and sleep-disordered breathing. Each item is 

C

Highlights 

• Children with CD may experience sleep disorders.

• Sleep problems in CD may be related to higher TTG Ab levels.
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scored between 1 and 3 (“rarely” to “usually”), except 
for specific reverse-scored items. The score range is 33-
99. Sleep disturbances are defined by a score of 41 [13]. 
Fallahzadeh et al. evaluated the validity and reliability 
of the Persian version of CSHQ using the Cronbach α 
coefficient. A Cronbach α coefficient of 0.80 was calcu-
lated for the entire questionnaire. There was a range of 
convergence validity of 0.4 to 0.86 [13].

Statistical analysis

The collected data were systematically imported into 
SPSS software, version 26 (SPSS Inc., Chicago, IL, 
USA). for analysis according to the research objectives. 
Descriptive statistics were employed, including mean 
and standard deviation for quantitative data and frequen-
cy and percentage for qualitative data. The chi-square 
and Fisher exact tests were used to compare frequency 
distributions. A t-test was employed to compare the 
means. The normality of the data was tested using the 
Kolmogorov-Smirnov test, and a P<0.05 was consid-
ered statistically significant. The sample size was calcu-
lated using the formula for comparing means, consider-
ing alpha=0.05, beta=0.2, and a TTG level difference of 
0.1 between individuals with and without sleep disorder. 
Accordingly, the sample size was estimated at 48.

Results

Demographics and baseline characteristics

The study involved participants with a mean age 
of 10.70±2.6 years and a mean age at diagnosis of 
6.09±2.62 years. Of 55 participants, 33(60%) were fe-
male and 22(40%) were male. The latest TTG results 
revealed that 20 children (36.4%) had values below 10, 
while 35(63.6%) had values above 10. Parental educa-
tion was diverse: 30(54.5%) of fathers and 22(40%) of 
mothers had education below diploma level; 18(32.7%) 
of fathers and 24(43.6%) of mothers had a diploma; and 
7(12.7%) of fathers and 8(14.5%) of mothers had uni-
versity-level education (Table 1).

Health status and sleep quality metrics

Regarding health status, 17 children (30.9%) had 
concurrent diseases related to celiac, contrasting with 
37(67.3%) who did not. Medication was being taken by 
15 children (27.3%), while 40 (72.7%) were not on any 
medication. Participants had been adhering to a gluten-
free diet for an average of 4.73±3.07 years (Table 1).

Sleep quality was assessed through various metrics: The 
mean overall sleep habits score was 60.67±14.85, sleep 
resistance was 12.47±4.28, and delay in sleep onset was 
2.12±0.88. No significant differences were observed in 
sleep habits based on gender (P=0.261), age (P=0.767), 
age at diagnosis (P=0.625), or duration of diet adher-
ence (P=0.266). However, there was a discernible asso-
ciation between sleep habits and the presence of disease 
(P=0.017), medication use (P=0.007), and the latest TTG 
results (P≤0.001). Moreover, sleep disorders decreased 
with increasing levels of parental education: Fathers with 
university-level education had a mean sleep score of 
49.71±7.18, and mothers with university-level education 
had a mean sleep score of 54.12±12.68 (Table 2).

Discussion

People with chronic illnesses typically suffer from 
sleep problems, which may complicate treatment and 
worsen symptoms [14]. The rate of sleep deficiency 
in patients with CD is among the worst among those 
suffering from gastrointestinal disorders [15]. CD is a 
chronic medical condition associated with different psy-
chological and behavioral symptoms, including sleep 
disorders [16]. The primary focus of this study was to 
explore the relationship between sleep disorders and 
TTG Ab levels in children aged 1 to 16 years with CD. 
Based on the findings, a significant correlation between 
sleep disorders and elevated TTG Ab levels was found 
in children with CD. 

Similar to our findings, Reiter et al. reported the high 
rates of sleep disturbances in celiac patients compared 
with healthy children. A gluten-free diet did not improve 
sleep disturbances and may be a result of abdominal 
pain [17]. Yerushalmy-Feler et al. conducted a study 
on 34 celiac children and found that a gluten-free diet 
significantly improved symptoms related to obstructive 
sleep apnea [18]. Zingone et al. included adult celiac pa-
tients and found that sleep disorders were common both 
at diagnosis and during treatment with a gluten-free diet, 
affecting factors like depression, anxiety, and fatigue 
[20]. These studies support our findings and emphasize 
the need for more targeted research on the relationship 
between sleep disorders and CD.

Moreover, the chronic nature of CD has been previous-
ly reported to impact sleep quality. Mastrogiorgio et al. 
found a higher prevalence of sleep-disordered breathing 
in children with CD [20]. Alkhayyat et al. conducted a 
large-scale study involving 3746810 celiac patients and 
found a higher risk for multiple psychiatric disorders, 
including anxiety and depression [21]. While our study 
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did not find a direct link between psychiatric disorders 
and sleep issues, it suggests that personality traits like 
anxiety sensitivity could be contributing factors.

Our study also revealed that sleep disorders were sig-
nificantly lower in children with higher levels of parental 
education and higher in those with comorbidities or on 

medication. This finding aligns with the study by Khani-
jow et al., which concluded that treating sleep disorders 
could improve gastrointestinal symptoms and vice versa 
[22]. These findings suggest that a multifaceted ap-
proach, considering both medical and socio-economic 
factors, may be necessary for the effective management 
of sleep disorders in celiac patients.

Table 1. Demographic, clinical, and sleep quality metrics in the cohort population

Parameter Mean±SD/No. (%)

Age (y) 10.7±2.6

Age at diagnosis (y) 6.09±2.62

Gender
Female 33(60)

Male 22(40)

TTG Ab level
<10 20(36.4)

≥10 35(63.6)

Father’s education

Below diploma 30(54.5)

Diploma 18(32.7)

University 7(12.7)

Mother’s education

Below diploma 22(40)

Diploma 24(43.6)

University 8(14.5)

Underlying disease
Yes 17(30.9)

No 37(67.3)

Medication use
Yes 15(27.3)

No 40(72.7)

Gluten-free diet duration (y) 4.73±3.07

Sleep quality

Overall 60.67±14.85

Resistance to sleep 12.47±4.28

Sleep onset delay 2.12±0.88

Sleep duration 5.76±1.85

Sleep anxiety 7.21±2.94

Night awakenings 3.98±1.11

Parasomnias 9.45±2.19

Respiratory disorders 4.29±1.52

Daytime sleepiness 15.36±3.7
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Conclusion

Our study contributes to the existing literature by fo-
cusing on the significant association between sleep dis-
orders and elevated TTG Ab levels in children with CD. 
It corroborates previous research on the prevalence of 
sleep disorders in this population while introducing the 
novel finding of a statistically significant correlation 
with TTG Ab levels. Our study lays the groundwork for 
more comprehensive research to delve deeper into the 
physiological and psychological factors affecting sleep 
quality in children with CD. Given the study’s limita-
tions, future research must validate these findings and 
develop multifaceted treatment approaches considering 
medical and socio-economic factors.

Limitations and future research

While our study provides valuable insights into the 
relationship between sleep disorders and TTG Ab lev-
els in children with CD, it is crucial to acknowledge 
its limitations. First, our study was confined to patients 
registered in the Celiac System of Shahid Sadoughi Uni-
versity of Medical Sciences in Yazd, which restricts the 
generalizability of our findings to the broader popula-
tion of children with CD. Second, the study relied on 
self-reported data, which introduces the possibility of 
reporting bias and may affect the accuracy of our find-
ings. Third, the study focused on a relatively short-term 
evaluation of sleep disorders and TTG Ab levels, ne-
cessitating longer-term studies to validate these initial 

Table 2. Comparison of sleep quality among demographic and clinical characteristics 

Characteristics 
Mean±SD

P*

Sleep Quality

Age (y)
6-12 61.02±14.16

0.767
≥12 59.64±17.26

Age at diagnosis (y)
<6 61.76±14.97

0.625
≥6 59.76±14.94

Gender
Female 58.81±14.1

0.261
Male 63.45±15.84

Presence of disease
Yes 68.23±15.48

0.017
No 56.64±13.01

Medication use
Yes 69.66±15.88

0.007
No 57.3±13.12

Duration of diet adherence (y)
<4 62.3±14.6

0.266
≥4 57.57±15.22

Father’s education

Below diploma 63.7±14.81

<0.001Diploma 59.88±15.56

University 49.71±7.18

Mother’s education

Below diploma 63.59±15.78

<0.001Diploma 61.12±14

University 54.12±12.68

TTG Ab level
48.75±9

<0.001 
54±8.81

 * P values <0.05.�
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observations. Additionally, the absence of specialized 
questionnaires for assessing sleep disorders in celiac 
patients presents a methodological constraint that could 
affect our data’s comprehensiveness.

For future research, we recommend expanding the 
scope of the study to include multiple healthcare settings 
and extending the evaluation period for sleep disorders 
and TTG Ab levels. Developing specialized question-
naires for celiac patients to assess sleep quality more 
accurately would also be beneficial. Given our findings 
on the impact of parental education and comorbidities, 
future studies should consider these variables in more 
depth, possibly through stratified sampling or multivari-
ate analysis.
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