Introduction: Irritable bowel syndrome (IBS)-type symptoms are frequent in patients with Celiac
Disease (CD) and appear more prevalent than in healthy controls, despite a gluten-free diet (GFD)[I.
Methods: A systematic review and meta-analysis of cohort, case-control and cross-sectional studies
was conducted using PubMed/MEDLINE, Embase, Cochrane CENTRAL, Scopus databases up to
December 2025. The primary outcome was the prevalence of IBS-type symptoms in pediatric and
adult patients with CD compared with healthy controls. Secondary outcomes included the
association between GFD adherence and IBS-type symptoms. Pooled effect estimates were
calculated using risk ratios (RRs) or odds ratios (ORs) with 95% confidence intervals (Cls). Between-
study heterogeneity was assessed using the I? statistic.

Results: Twenty-four studies, comprising 35,011 CD patients and 282,388 healthy controls, were
included. The pooled prevalence of IBS-type symptoms among CD patients was 24.0%
(95%CI:15.09%-35.0%). In pediatric subgroup analysis, including 28,015 CD children and 133,536
healthy controls, IBS-type symptoms were significantly more frequent in CD than in controls, with
an approximately threefold increased risk (RR:3.13;95%Cl:2.86-3.43) and no significant
heterogeneity (I12=0%). Non-adherence to a GFD was associated with a higher prevalence of IBS-type
symptoms compared with strict adherence (OR:1.85;95%CI:1.39-2.46). Furthermore, non-adherent
CD patients had a markedly higher risk of IBS-type symptoms compared with healthy controls
(OR:4.64;95%CI:1.87-11.52), while adherent CD patients remained at increased risk relative to
controls (OR:2.76,95%CI:1.58-4.84).

Conclusions: IBS-type symptoms are significantly more prevalent in patients with CD than in
healthy controls. Strict adherence to a GFD is associated with a substantial, though incomplete,
reduction in symptoms, indicating a persistent functional gastrointestinal burden in CD.

Study Country Study type Criteria used to Cases Number of CD patients with
define IBS with CD symptoms
(n) meeting criteria for IBS
(n)
Barratt S.M., 2011 UK Case-control Rome Il 225 50
Cristofori F., 2021 Italy, Gohors study Rome IV 417 30
Dorn S.D., 2010 USA Cross-gggtional survey Romel Il 101 59
Héauser W., 2006 Germany Cross-gggtignal survey Rome | 446 115
Krueger A., 2025 USA Gohort study Rome IV 191 12
Lee )., 2017 USA Cross-sggtional study Rome lll 78 28
Lorusso G., 2011 Italy, Case-control Rome llI 122 52
Marild K., 2024 Sweden, Cohart study N/A 27232 1018
Murray J.A., 2004 USA Cross-ggglignal survey Rome Il 215 103
O'Leary C., 2002 Ireland, Case-control Rome | 150 30
Olano, 2020 Uruguay Cross-gggtional study Rome Il 123 39
Parker S., 2022 UK Cross-gggctional study Rome IV 863 105
Potter M.D.E., 2018 Australia Cross-sggtional study Rome Il 42 19
Ramirez-Cervantes K.L., 2015 Mexico Cross-sggtional study Rome lll 80 23
RoncoronilL., 2018 Italy, Cross-sggtional study Rome IV 104 12
Saps M., 2013 USA Case-control study Romel lll 49 3
§gg\§M_, 2017 Usa and [taly. Multinational cross-gggtignal study Rome llI 96 6
SchiepattiA., 2022 Italy. Gohart study Rome IV 189 15
Silvesters J.A., 2017 Canada Cross-sggtional study Rome Il 85 44
Silvestery J.A., 2017 Canada Cross-gggtional study Rome Il 85 27
Silvesterc J.A., 2017 Canada Cross-sggtional study Rome Il 85 19
StasiE., 2016 Italy, Cohort study Rome Il 70 9
Usai P., 2007 Italy. Case-control Rome I 129 71
Van Megen F., 2021 Norway, Cross-sggtional study N/A 3834 1545

Figure 1. Main characteristics of the studies included in the meta-analysis.
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