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Abstract

Objective: Observational studies have revealed a bidirectional association between depression and
gastroesophageal reflux disease (GERD). However, neither the direction nor the causal chain is
clear. The bidirectional causality between depression and GERD is intended to be examined by
this Mendelian Randomization (MR) study. Methods: The eligible datasets were extracted from the
databases from the Genome-Wide Association Studies (GWAS). Along with Inverse-variance weighted
(IVW), the other MR methods involved were weighted median, weighted mode, simple mode, and
MR-Egger. Diagnostic leave-one-out, MR-PRESSO and funnel-plot were performed to evaluate for
evidence of heterogeneity and horizontal pleiotropy. Results: Genetically determined depression
[IVW odds ratio (OR) = 1.343; 95% CI 1.175, 1.524; P = 6.449 x 10-7] were associated with the risk
of GERD. The results of reverse MR analysis indicated a statistically significant but small causal ef-
fect of GERD on depression [IVW OR = 1.021; 95% CI 1.017, 1.025; P = 9.47 x 10-24]. Meanwhile, in
subtype analyses depression was suggestively associated with Barrett’s esophagus (BE) [[VW OR =
1.823; 95% CI 1.517; 2.142; P = 0.014]. Conclusions: This study supports a bidirectional causal re-
lationship between depression and gastroesophageal reflux disease.
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Figure 1. The design of bidirectional Mendelian randomization (MR) study. The “x” means that genetic variants are not as-
sociated with confounders or cannot be directly involved in outcome but via the exposure pathway. The “V” means that ge-
netic variants are highly correlated with exposure. Solid paths are significant; dashed paths should not exist in the MR study.
SNP: single nucleotide polymorphism; GERD, Gastroesophageal reflux disease; BE, Barrett’s esophagus
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Table 1. Associations of depression with risk of GERD in MR analyses. OR, odds ratio; ClI, confidence interval; GERD, Ga-
stroesophageal reflux disease; BE, Barrett’s esophagus
%= 1. MR 2 FIFMES B RER AR EZENKAI X R OR, Hi#tt; CI, AI{5X[E; GERD, BRERR®; BE,

Barrett’s B2

Exposure Outcome Methods no. SNPs P-value OR (95%Cl)
Depression GERD MR Egger 46 0.770379 1.100 (0.050, 24.021)
Weighted median 46 3.13E-05 1.421 (1.084, 1.863)
Inverse variance weighted 46 6.45E-07 1.342 (1.175, 1.524)
Simple mode 46 0.06403 1.212 (0.920, 1.596)
Weighted mode 46 0.063045 1.879 (1.008, 3.590)
Depression BE MR Egger 46 0.069958 1.108 (0.430, 2.918)
Weighted median 46 0.052218 1.224 (1.066, 1.479)
Inverse variance weighted 46 0.014254 1.823 (1.517, 2.142)
Simple mode 46 0.26382 1.591 (0.081, 31.528)
Weighted mode 46 0.274304 1.348 (0.068, 22.492)
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Figure 2. Forest plot. (a) Forest plots for association of GERD with depression; (b) Forest plots for association of BE with
depression
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Exposure Outcome Methods no.SNPs P-value  OR(95%Cl)
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Figure 3. Associations of GERD with risk of depression in MR analyses. VW, inverse variance weighted; OR, odds ratio;
Cl, confidence interval; MR, Mendelian randomization
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Figure 4. Forest plot. (a) Forest plots for association of depression with GERD; (b) Forest plots for association of depression

with BE
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