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Emerging evidence suggests a broader spectrum of celiac disease (CeD) system involvement,
including neurological manifestations. We aimed to conduct a systematic review and meta-anal-
ysis of the available evidence from studies assessing the association of cognitive impairment
and insomnia with CeD. A total of 259 participants with CeD were included in the studies in-
vestigating insomnia and 179 were included in studies investigating cognitive impairment. The

overall pooled odds ratio for insomnia in patients with CeD was 1.83 (95% confidence interval,
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1.38 to 2.42; 1=0.00%). The present study provides valuable insights into the available evidence
from studies investigating cognitive impairment in patients with CeD and our systematic review
and meta-analysis revealed a significant association between CeD and insomnia. (Gut Liver
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INTRODUCTION

Celiac disease (CeD) is a multifaceted autoimmune
disorder triggered by the ingestion of gluten-containing
cereals such as wheat, barley, and rye that has tradition-
ally been associated with gastrointestinal manifestations.'
However, increasing research has illuminated the intricate
relationship between CeD and neurocognitive symptoms,
expanding our understanding of the disease beyond its
gastrointestinal confines. Recent studies have highlighted
the prevalence of neurocognitive symptoms, including
cognitive impairment and insomnia, in CeD.?

Similarly, insomnia and neurocognitive impairments
tend to be prevalent in a multitude of other autoimmune
diseases that can lead to a wide array of psychiatric symp-
toms, such as mood disorders and cognitive deficits.” The
overlap between neurocognitive function in autoimmune
diseases and CeD underscores the interplay between auto-
immune diseases and the central nervous system, as both
have been associated with a spectrum of neurocognitive

symptoms that provide diagnostic challenges.

Traditionally, thought to be limited to Northern and
Western Europe, there has been an increase in CeD inci-
dence worldwide, potentially leading to delayed diagnoses.
We aimed to explore the evolving landscape of CeD with
a specific focus on neurocognitive dimensions, addressing
patterns of this autoimmune condition on cognitive func-
tion and sleep patterns.

CASE DESCRIPTION

A systematic review was conducted according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines. Multiple databases includ-
ing PubMed, MEDLINE (OVID), Cochrane, Embase,
Scopus, PsycINFO, and Web of Science were searched
from inception to November 2023. The protocol of the
study was registered under the registration number: IN-
PLASY202410063. We included all published studies that

© Gut and Liver.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
BY

pem  Which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

www.gutnliver.org


https://crossmark.crossref.org/dialog/?doi=10.5009/gnl240063&domain=pdf&date_stamp=2024-11-15

Beas R, et al: Cognitive Impairment and Insomnia in Celiac Disease

reported the presence of insomnia or any type of cognitive
impairment in patients with CeD diagnosis. The search
strategy was tailored by a medical librarian (Supplementary
Material 1). Two independent reviewers (R.B. and A.G.)
extracted data. Disagreements were resolved by a third
author (D.A.N.). Pooled prevalence and pooled odds ratio
(OR) were calculated after the Freeman-Tukey Double
Arcsine Transformation. Heterogeneity was assessed using
the Higgins I’ index.

Among 1,775 articles identified, 38 studies were se-
lected for full-text review and seven studies were eligible
for inclusion in the final analysis, with perfect agreement
between investigators (=1.0) (Supplementary Fig. 1).*"" A
total of 259 patients with CeD were included in the studies
investigating insomnia and 179 were included in the stud-
ies for cognitive impairment, with a predominance of fe-
male participants (72.7% among the cognitive impairment
studies and 59.63% among the insomnia studies). Most
studies included patients with biopsy proven CeD and were
conducted in an outpatient setting. Among the studies in-
vestigating insomnia in CeD, three utilized a self-reported
questionnaire and one the Pittsburgh Sleep Quality Index.
Among the studies investigating cognitive impairment,

A

two studies investigated mild cognitive impairment with
standardized questionnaires (Subtle Cognitive Impairment
Test, Addenbrooke Cognitive Examination-Revised, and
INECO Frontal Screening), one study investigated lack
of concentration with the Adult ADHD Self-Report Scale
Symptoms Checklist and one investigated reaction time
using a set of standardized tasks. Additional characteristics
of the studies included can be seen in Table 1. The quality
of the studies was assessed using the Newcastle-Ottawa
scale and a good overall quality rating was registered for
the majority of the studies.

The overall pooled OR for insomnia in patients with
CeD was 1.83 (95% confidence interval, 1.38 to 2.42),
I’=0.00% with low heterogeneity among the studies (Fig. 1).
Notably, a pooled OR could not be calculated for the cog-
nitive impairment due to lack of controls.

DISCUSSION

Our study findings notably confirmed a consistent asso-
ciation between CeD and insomnia, demonstrating mini-
mal variation, with a pooled OR of 1.83. This reinforces
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previous research suggesting a potential link between CeD
and insomnia, as individuals diagnosed with CeD have
been observed to exhibit a higher prevalence of insomnia
in several studies.*” On a study comparing sleep quality in
patients presenting to a gastroenterology clinic, those with
CeD ranked second highest, with 61% reporting poor sleep
quality and 35% experiencing clinical insomnia."" Addi-
tionally, research by Marild et al."' highlights an increased
risk of poor sleep among CeD patients, characterized by
the repeated use of prescribed hypnotics. The mechanisms
underlying this association remain a subject of investiga-
tion, with current hypotheses suggesting that the immune
system's response to gluten, gut-brain axis, or nutritional
deficiencies might play a role in disrupting sleep patterns.’
Furthermore, there is limited data on the sleep quality of
CeD patients compared to other gastrointestinal disorders
such as irritable bowel syndrome, inflammatory bowel dis-
ease, and gastroesophageal reflux disease.'*"’

In addition to the proposed mechanisms of gut-brain
axis dysregulation above, several comorbid symptoms such
as acid reflux, anxiety, depression, and restless leg syn-
drome are thought to contribute to the sleep disturbances
seen in patients with CeD.” Sleep disorders are a clinical
diagnosis and fall along a spectrum from difficulty falling
asleep, staying asleep or having quality sleep and several
questionnaires are utilized to assist with the diagnosis.
Zingone et al.® utilized the Pittsburgh Sleep Quality In-
dex questionnaire to demonstrate that patients with CeD,
treated or untreated, despite having similar reported sleep
duration to healthy controls experience subjectively lower
sleep quality, and increased sleep disturbances, increased
use of sleep medications and increased daytime dysfunc-
tion regardless of gastrointestinal symptom burden sug-
gesting disturbances may contribute to the pathophysiol-
ogy of CeD.

The cognitive improvements observed on a gluten-
free diet, as indicated by Lichtwark et al.;” hint at potential
biological or molecular explanations. Gluten-triggered
inflammatory responses may influence neurotransmitter
balance, contributing to cognitive manifestations like brain
fog. Previous research has established that anti-gliadin
antibodies, known to react with brain blood vessels, con-
tribute to an increased risk of dementia in individuals with
CeD. Additionally, anti-gliadin antibodies exhibit cross-
reactivity with neuronal synapsin 1 leading to altered
neurotransmission, suggesting potential disruption to
brain functions beyond its impact on vasculature.”* Also,
cognitive impairment, often termed “brain fog,” may also
be due to elevated cytokine levels, which induce systemic
inflammation. These cytokines can breach the blood-brain
barrier, facilitating leukocyte entry into the brain, initiating

neuronal inflammation, impediments in neural signaling,
according to Larochelle et al.”® Further elucidation of these
potential biological mechanisms is crucial for guiding tar-
geted interventions in individuals with CeD experiencing
cognitive symptoms.

Studies showing improvement in cognitive impair-
ment in patients with CeD following a gluten-free diet
further emphasize that understanding the implications
of the interrelation between sleep disorders and cognitive
impairment with CeD is pivotal.® Healthcare practitioners
are advised to consider screening for sleep disorders and
cognitive impairment in individuals diagnosed with CeD.
This facilitates the early detection of insomnia-related is-
sues and emphasizes the necessity for ongoing research to
inform targeted interventions and improve quality of life of
individuals with CeD.

One potential limitation of this study is the absence of
a pooled OR calculation for cognitive impairment. This
limitation arose due to the absence of control groups in the
included studies, which prevented a comparative analysis
between CeD patients and non-CeD individuals in terms
of cognitive function. To address this gap, future research
should prioritize including control groups to enable com-
parative analyses for cognitive impairment in CeD patients.
Additionally, employing standardized assessment tools
specifically designed to evaluate cognitive function would
enhance the reliability and comparability of findings across
studies. Furthermore, longitudinal studies could offer in-
sights into the progression of cognitive impairment in CeD
patients over time, shedding light on potential mechanisms
and interventions for mitigating cognitive dysfunction in
this population.

While a significant component of CeD is its gastrointes-
tinal manifestations, increasing data supports neurocogni-
tive symptoms including neurocognitive impairments and
insomnia. Further research is needed to further delineate
the mechanism by which CeD leads to neurocognitive and
sleep disturbances and identify effective treatment options.
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