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Abstract

Aims: To explore the association of length of mobile phone use and gastroesophageal reflux disease
by Mendelian randomization (MR) method. Methods: Data were obtained from a genome-wide as-
sociation study (GWAS) summary dataset, including 456,972 cases of exposure (length of mobile
phone use) and outcomes of gastroesophageal reflux disease (602,604 cases). Single nucleotide pol-
ymorphisms (SNP) were selected as instrumental variables (IVs). Causal relationships were as-
sessed using the inverse variance weighted (IVW), supplemented by the weighted median method,
MR-Egger method, simple mode method, and weighted mode method. The Cochran Q test was em-
ployed to evaluate heterogeneity. Sensitivity analysis was performed using the leave-one-out
method. The MR-Egger intercept method was used for pleiotropy testing. Results: 26 SNPs were in-
cluded in the MR analysis. IVW indicated that the length of mobile phone use was associated with
gastroesophageal reflux disease (OR = 1.600, 95%CI 1.301~1.967, P < 0.001). There was heteroge-
neity between SNPs (Q = 95.29, P < 0.001), leave-one-out analysis showed that a single SNP had no
significant effect on the overall result, and MR-Egger intercept found no horizontal pleiotropy (P >
0.05). Conclusions: Length of mobile phone use is associated with gastroesophageal reflux disease.
Reasonable control of mobile phone use time for recreational purposes may help to reduce the oc-
currence of gastroesophageal reflux disease.
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1. 5]

B & & i 7 (Gastroesophageal reflux disease, GERD) & H mi fx & WLHI B i pm 2 —, W] 5]k A
WG B EERER, AT 5SS i 75 Wi TR S . BERG SR AMER, ERESTIK
W N il 98 R0 (8] R 4R 44k, IR R Barrett €% U3 0 B0 U, 45 KB 38 (A0 26 90 o R SRR R R 2l [ 1]
[2]o GERD 5215 42 BRZ) 15%~20% M0 N 1 [3], B4 N E R AL DA 2 —, #F7 ER 48k GERD
MR B R R FIHEaA4]. HEl, MIEABINRGEFB, FEETEHEE KRR w8 R &
Bt ROiE . 4R, MBS SIRE, REEMMAE T NCERARKISE, 5 GERD 145
BBEFEE T . BRI 7305 GERD MK[5] [6], ARG T AU GERD ## EEA(E
o BT GER SIS PR R, ENE A R &R T 7 A AEE TR, B4
ok, i BEAR T AL R 0 S m S R 2 B E A, WAL O R I RS AL AT R 5 A 67 ) gk R
Ja S, WETE ERAE . AR KU 7] (8], H AT JE SCRik R 3E T AL H B+ (Length of mobile phone use,
LMPU)5 GERD X %, LMPU 5 GERD & 3 17 7E R SR OCHR WA 48 o At 9828 T dn 48 /R BEALAL (Men-
delian randomization, MR) /532, % LMPU 5 GERD RS % %, B7E N GERD HIBH 1A $2 4555 10 SR .
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2. FERIETTE
2.1. MiREI+

AN MR #F5E[9],  PLHAZ AR 2 451 (single nucleotide polymorphisms, SNP){E A T HAF & (IVs),
TR =N KR TEREAREWNINS REEMAR, LASEMRARREZREIL R, LAGHET 2L EY
i 45 5L

2.2. BUEXIE

A MR i 5T 2 8% 8 LMPU, SRJE T4 2L R4 S 7L (GWAS) B i 4
(https://gwas.mrcieu.ac.uk/datasets/ukb-b-4094/), ID: ukb-b-4094, Wiyl ABE, A4EFBMHMLr:, FEAEN
456,972 5, SNP #&: 9,851,867; 45N GERD, KifiT GWAS H#i4
(https://gwas.mrcieu.ac.uk/datasets/ebi-a-GCST90000514/), ID: ebi-a-GCST90000514, KKy NEE, L4 F 1
Aitetk, HEAE 602,604 5], SNP $i: 2,320,781, ASTUAF 7t AT FH AR 28 E A FF R R IHF T AR, 2
AR DRI B R vl S B E RIS R e, DR AR 9 S B A B DR o b

23. TETE%EF

£ LMPU ] SNP £ & 43 R B EMEFRUE(P <5 x 1078, 5 F Giit&, PLF> 10 Bife IVs 5%
Fe Z IMC R MR, M5 bR THATE[10], ¢ HHRR T REAETEEBIA P ¥ SNP (R > 0.001). 5IFR
e i AN 25 L1 3 RE H [] S5 R AN R 2 57 5 DR 1 A A 5

2.4. GtESAT

K R A 4.4.1 TRABEATSE 179341, TwoSampleMR # A 2y 0.5.11
(https://mrcieu.github.io/TwoSampleMR/), £l ARARE] . I+ KBS B & ] b BLER R Fi g5 3. P<
0.05 NZEFHA G5 L.

1) FRKZR: MR 7R 5 POl RO R, 46105 2 B (Inverse variance weighted, [IVW)
%, AU A7 #(Weighted median). MR-Egger. {545 3 (Simple mode) AU (Weighted mode), 4
BRUE 5 MOTVEGE R T I — 3. He IVW {ERFEE T 7775[11], MR-Egger I8t #&FE RIS & T IVW
I HASES T K2 200 o A A EGEAE — 2 TVs TEI IR A v LR e R [12] faf s AsE A s =CH
KAHBIPPAl MR &5 R 1R fe

2) BUBPE S HT: IVW FIl MR-Egger (1) Cochran Q f 40 VPl 55 i, Q St &M P <0.05 N AH
SR, 8BNS AR TVW, s TS A [ 58 2R ) IVW 7K 22 24PE i it MR-Egger #iE
BRI, P<0.05 AfFERFZ R, BIBFAERA B B R(EHRE RS SNP) Al & 15 17 £ R i 5%
PR Es R B AL AL 57 13]

3. &R
3.1. TETE

AR IR B e i, AT 7050 Bk 2 i A TR (03 (] ST W RIS A 5 S5 0 TR A% A 5, fff e
T 26 MNEEATH SNP (P <5 x 1078, R2<0.001, F F¥JMEN 37.996).

3.2. RIB/RBEHLILSHT

1) LMPU % GERD {1511
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X %

IVW g R F R E5A & GERD BIABEAHLL, 8L T Y1 GERD RGN 1 60% (OR = 1.600, 95%CI
1.301~1.967, P <0.001). JIAUH AL E(OR = 1.535, 95%CI 1.266~1.860, P < 0.001), & HAZ(OR = 1.756,
95%CI 1.479~2.688, P < 0.05), INBUEA(OR = 1.618, 95%CI 1.073~2.439, P < 0.05). #Xif, MR-Egger JF
R BPE (A E(OR = 2.092, 95%CI 0.663~6.603, P> 0.05). FLAK WL 1,

2) A AT

iBid Cochran Q #3681 FAH 7 F 1%, MR Egger (Q = 94.436, P < 0.001). IVW (Q = 95.288, P < 0.001):%
IRWERAFAE R M. MR Egger 2856 (#EE =-0.005, SE=0.01131189, P=0.646), K KILKF-Z%
Mo RMRERREA SNP 58 RIIKR, WE 1. B30 EonR, KRBTSR A 524 5 m )
AN SNP, BoRBFual RAafd, WA 2. ik ER B PR SNP RO RRTE, WLIE 3. Hus BRI R R
5 LMPU Ml GERD % VIMHCH) IVs A fE M, BEaLEN S Fi MR 8 ik il & 2k, o7 i s
WA R B — 8, WE 4. ZZE00, KFFFR IVW 445 R 278 LMPU Al GERD K42 X,
W AH G HAT — e Rk

Table 1. Mendelian randomization analysis of mobile phone use duration (LMPU) and gastroesophageal reflux disease (GERD)

%= 1. FHFERRKOCMPU)S B RE R RH(GERD) I HE/REEHIL S

IS IWaRrS nSNP B1E SE OR (95%CI) P1E
MR-Egger 26 0.7382624 0.5863700 2.092 (0.663~6.603) 2.20E-01
IiA A H 26 0.4282394 0.0912211 1.535 (1.266~1.860) 2.67E-06
75 ZE AL 26 0.4700173 0.1054580 1.600 (1.301~1.967) 8.31E-06
faf B 2k, 26 0.5633053 0.2247236 1.756 (1.479~2.688) 1.91E-02
Ik 26 0.4810282 0.2050113 1.618 (1.073~2.439) 2.72E-02

: SNP RN EMRZ AN, MR-Egger N /RN T L, OR NIEL, CINBEFXIE, SE RRiri
W2, R ZEIMBCAN AN IS5 R .
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Figure 1. Forest plot of Mendelian randomization analysis
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Figure 2. Leave-one-method sensitivity analysis of Mendelian randomization analysis
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Figure 3. Funnel plot of Mendelian randomization analysis
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Figure 4. Scatter plot of Mendelian randomization analysis
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BEERIF AR KIE, A GRS UL T ANAEE TR 2EEH T NEHF, I
HABERIE S RAIGIN, B BN R T e, TSRS @ b Th[14], W70 Rom A 222 A L
FRAIE ] 29% [15]. HETCEKIFHIEH T e 54 RAERELE RAHSC, Qs [alfsf F F-HLrT Re 3 in
SRR R IR RS [16], R A5 38 B & e I s« 154 B TV 1) XU AL S [17] [18], 34 5 M IR 5 22 19)]
[20], MG R A OB, B8N FNARIE 1 X [21] [22]. B FEH R BLFHLAE 5 — 505 KU o6,
L 5% P A A AL A S 3 3 I A 08 I XUR2 (23], 253 M 4 R R TF AL 5 M v R ek
K [24], HEZFNEHTFHE LA T REAOE[25]. KT LMPU £ &1 GERD KU A E
A, 3F HAE LA BEH L BRI AT B ST I0AE . MR AT LA ST IR AL S8 WSVt 5 At WL RE I 92 1) Je) R A
5T GWAS s, RIVSERF 2= 550 2 SRR R Fik, T MR WA, AFRIRER T
LMPU 5 GERD 1% &, 45 E/R LMPU 5 GERD fA/EBERIRR KR, M HFHLAI I GERD
(RS, [RIE FRATT 75 2255 e GERD ] RE RN AN IE SRR B 22 M A FAL . H AT OG- 35 2 10) 56 R I AH DR AL
B ANTE R o o A R AL E S I A AL R R, A R S AR RS, BRI TR A AR T
Z M i 0 s ARz [26], FOR, I FEAE A FALE RREE A RS, PR 0L, 3
RN KA, ol T FHLRURESR U, AR Z A RT3, XEEHZ TR S GERD 1 XU
BEINARDG . A EREE ] F AL F K T BEJ/> GERD 8895 KUK, 1% A GERD IR vA B4 18 i) B .

JRIBRPE: AHFFIRE AR B RN TE, 050 45 S HAl A& A A 1 T — 2B g, aRle . PR,
MGG A SRR T RS LMPU Al GERD #0520, AN —BIRAR; (URE T LMPU Xt
GERD [JAHME, RIKTT GERD Xf LMPU 540, A B 78 3 2 [ i H /i DR 3R DA VB 7R I AP 5L
il AT I AR FHRMUBRAT RN, W J5 ST 70 3 — DR JLAZAE L) DL — 20 [ I 3 1)
KFs; BN FUEE 2 Fh o7 kAT BUS M AT BoR A L A R pAeE v, R RS : A MR &
C s P B P e KRR A, R SR B A B0 P SR R AR S it — 0 K, iR AR — IR AW 7 LMPU 5
GERD [ % &

gr LRk, HAEmIGSCEkkE LMPU 5 GERD IR R, A H KIKZE T LMPU 5 GERD 1L
IR R, AN GERD HIBGIRTRHE T 8 i s .
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