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Abstract:

[Background] Functional gastrointestinal diseases (FGIDs) are the most common digestive system
disorders that seriously endanger the health of affected individuals.

[Objective] To understand the prevalence of FGIDs in long-term ocean voyagers and analyze
their influencing factors, in order to provide a scientific basis for formulating FGIDs prevention
strategies.

[Methods] Using cluster sampling method, a cross-sectional survey was conducted among the
long distance voyagers of a company in Qingdao within one week after the completion of the
voyage in September 2023. The survey used a general information questionnaire to collect de-
mographic data and lifestyle habits, and the Rome IV Diagnostic Questionnaire for Adults to di-
agnose FGIDs. The included research subjects were divided into a FGIDs group and a non FGIDs
group. Anxiety, depression, sleep, and stress were evaluated using the Self-rating Anxiety Scale
(SAS), Self-rating Depression Scale (SDS), Pittsburgh Sleep Quality Index (PSQl), and Chinese Per-
ceived Stress Scale (CPSS). The potential influencing factors of FGIDs were analyzed by logistic re-
gression.
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A total of 968 subjects were included in the study, and 111 cases suffered from FGIDs, with a prevalence of 11.5% (111/968).
There were statistically significant differences (P <0.05) between the two groups in terms of age, education level, marital status, years of
work, annual family income, smoking, drinking, operating post, cumulative number of sea voyages, noise exposure frequency, binge eating
frequency, allergy history, anxiety, depression, sleep quality, stress, and daily water intake. The results of logistic regression showed that
higher level of education (OR=1.890, 95%Cl: 1.208, 2.959), binge eating frequency (OR=2.214, 95%Cl: 1.412, 3.474), history of allergies
(OR=2.143, 95%Cl: 1.229, 3.737), anxiety (OR=1.800, 95%Cl: 1.111, 2.916), high psychological stress (OR=1.983, 95%Cl: 1.114, 3.530), and
being married (OR=1.868, 95%Cl: 1.202, 2.905) were positively correlated with FGIDs (P < 0.05). Good sleep quality (OR=0.326, 95%Cl:

0.201, 0.552) was negatively correlated with FGIDs (P < 0.05).

Factors such as education level, marital status, allergy history, binge eating frequency, sleep quality, anxiety, and psychological
stress may be influencing factors for FGIDs. Early assessment and screening of these influencing factors and targeted preventive measures
should be taken to reduce the prevalence of FGIDs among sea voyage staff and alleviate gastrointestinal symptoms.

functional gastrointestinal disease; long distance voyage; anxiety; depression; sleep quality; influencing factor

If BE M B B & (functional gastrointestinal disor-
ders, FGIDs) , X ¥ A-IE IR E, 8 — XL BN
ERELD BRI R TR EEEEERY, 88
i8%E. S5, @M. BERK. THO SR ZEE I B B E
W, BEERE L., F48M. REHI. TIEXEDFR
=P, 2ERERESIA 40.3%, R T T2 ET 118,
TEEMEENEERE, BRIARET ESA
B, ¥MTR. EAFRHEMUIFMZER ABBRE
=STEBAR, B50ERR(ERE. 168, £57). B
BRFERS. MBSIMERZEX", B3, 8. B&F
2358 (body mass index, BMI) R EF T LR Mk
BRff. AT X E R, TIEFR URERIZHRER
S, FGIDs WEBREEZERRA. 5 v iZHiRE
EPELERERTNEREZEXIEMZ T FGIDs
REZAEmMm#AITIEITR. EfREAN FGIDs 12
WTATEE, BESES BhIm PR TIEE XY FGIDs RISE1278,
[TZRNATERIMaERE K. 25 IV I2ITER
FGIDs 7379 8 K3 45 MIHAE, HHIBERIFIEX S+
TRIERIE TR IZHTES, 5 v 2R Eisd,
FGIDs fR Z AR HVIEIT 75 7%, FEXT FGIDs EMZ5Y)
Ja¥T, MEIMNY FGIDs VAT Bl FEFLE, AL,
JBZE FGIDs R MEAR, KILHIEE NS E MR
ZERIT AR FGIDs BEEXEEY,

KB [a)iT TR is R miTEEE 2 &, B
MITEEBBE RE A SE —SBRHMT, BES*
ZFEMRE, BFRZNESFNZFINE S, KT
BIEFAMIT AREKEMEAEEET B, BEE
ME, EYMHENE, TEEDK, EZEH—RINE
DMERRIAI R, BRIFXKIZATA R FGIDs W MEAER
R, BRESFE"ST 307 BKEMETHRE LA
BRI, BMI BEEFSAEH#H BERS FGIDs BRA X,
S FGIDs BIRERIK, BZARBEENKEMET

AR, BRER/), BRI REMRZR L, FHit,
AR LU RTINS, BEKZMA RN —KAOZE
ZEN MRBEEIIR. DIBERE. BRREFEN, BB
T8 FGIDs R I FMME &, LEAKITHA R FGIDs
SHXAZNRERXRAR. TP EN G ERME
BE,

KRR AEE RS, RIEEMEXEERRH
R, EMERAR FGIDs BIRE PN 17.75%",
RIEREAEITE AR N=tPQ/d, BB B IFIRE d-
0.2P=3.55%, Q=1-P=82.25%, {0107k o IRE N 5%, B
EE 1-0=0.95, t,=1.96, F BRI E, BHFERE
HIHEARE N=445, BEARITRNEREE N 10%,
AEREEEMEE, ARSI 1/2, N=717, KRR
FRARZEMENSN, T 2023 F 9B AEESESE
IZERANTT 1 ALARBIRE 5, iRIBIZ 24 1 ARMIT
SROMRK D, BEED R 11 B, MAPREAIHE
3 AR T, BHXEEAR R 1025 B A RIERATRITR,
ESHIET RE, 5k 57 A EKI0E, REHNH
RITR 968 13, RIBLIUE S 94.4%. HHFE 938 4,
2Z 30 filo ANFRAE: (1) SINKBEITFEMITHAR;
(2) BRE5NEAE. HbkinE: (1) BERRUEER
BER; (QBREEECEFAE,; (3)EHEZOE
BT E. A ARRFPEARERELZERCEZARAS
HECIEHL S $2024-210-02),, FRBIRAEXNREHE
BEFHEENBRE .

(D) —RBERFER. XBEH B HEKIZM
ARBERIE R, B FiR. FH. B8 KE
F; (D5 v iRERAIZER S, FGIDs AT RZHE

www.jeom.org


www.jeom.org

#4557 &% | Journal of Environmental and Occupational Medicine | 2025, 42(1) 91

WHEREMTEY, TERIET S v ZEREHRTT
ERFZHS, POERSETRAEIRPEM L, &
BIEIEES, T 2016 FHMMANET T v IZHtNE,
ZEXY FGIDs I —MIAER S, B BENEEK
& FITEEERA R IR, B M EEE,
F LU R KIEIZET RS BE FGIDs, TEMERBR
FRENE, EEERIMER ZNA, HZRFRIT
REIAEY; BHNERM. AERRE. R, Xt &
m. EEMEREENES, EBEH—TREUHR
2R M E R, (3) 5 /8 B 1T £ % (Self-rating Anxiety
Scale, SAS) o SAS =& F William W.K. Zung F 1971 &4
#l, FERBEREMOMEITHEERESEE, &
BFEEEERNBREA; RARFZEK Cron-
bach’s a %19 0.867; (4) DAL B iF & K (Self-Rating
Depression Scale, SDS) o SDS P B ANER IR SIEE,
BEE I R BRI ER B E R E MR, E53>41 73 W H)
ERINERREM, £ EBERESHETY; KfRPZE
#< Cronbach’s a %179 0.901; (5) UL EERFE1E
1 (pittsburgh Sleep Quality Index, PSQI) o 11 BE AR B
58, 8%t 24 M5B, 81MFBiZ 03 F4LIt
2, BRI EAFERRAERSD, CEN 0219, H
<7 S RIBEERKRE9F, >7 P RBERRKR=E, 1§59
e, RnEREREUE, ABERTFNENE, EBTF
— R A B RRER R EAVITE"Y; AR AIZETRR Cron-
bach’s a 2 %79 0.901; (6) X hRIE N TE &R (Chi-
nese Perceived Stress Scale, CPSS) ™, AT MEMEE
MERZINENEE, EREEZKBIMNTE 2 D
HE 14 NEE, ERED 14~70 1, 253 14~26 B
MEEHDH DEKFIRIK, 27~70 B A ERREIRAK,
ASHFFARIZEZR Cronbach’s a 77 0.753,

BAEMS—XTEEAREITE, WS 8.
BWEHENDBRISE, ERANKRTED T HRARE
WA, HIERMANKRAERG, XAEEREAR
WEEZR L, BT RN AEHITRIZIEW, RIS IER
THMBEHEHIRF. KPR TERTED YIS,

HEIESERS, KA SPSS 26.0 Fiit F I H#1T
FHITFE D WERIFERFTHERD N, ITEEE A
BIEL. ML RR, FEIABEBHREILLR KA
RAKRE, MEATERFRTENH T HITERF
HieE, 2R EIK A Shapiro-Wilk 1 I0# 1T IES 4
I, FEESHHIITERFE Axts RN, FARESIE

BRI EBEE M(P,s, Ps) T/, ZREDTLL
EEEE FGIDs AN T E(EH=0, B=1), UBREDH
BRITFEREX(P<0.05)NEARENBLEE, RAZHE
2 logistic A)AN M EEAZES FGIDs Z [B]HIXKEL, 10I0
KEN a=0.05, P<0.05 RREFREHRITFEE N,

KRRZIRBIAEITR 968 15, HH B 938 ffl,
730, FIYERE (27.2424.92) %, TEERFY
(7.93:5.16) &, X WRBEURERUTAE;, &5 5
v B EEERE FGIDs LRI AR 111 fl, BRHE
79 11.5%(111/968) , FGIDs BIRZAEA 111 ffl, BEp
— FGIDs /9 80 f5ll, ES 2 M LAk FGIDs 79 31 ffl, H
R, BIEERMTIEER SEbE&RS, & 34.2%, FGIDs &
KEDZHERA LA FEMELE S1,

R R EE FGIDs, KT A R 537 FGIDs
3E FGIDs 20, H—ARZE R LRI R 1. FRLAERE. X1k
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&1 KBENZFMITAR FGIDs AOFHE (n, %)
Table 1 Demographic characteristics of FGIDs among personnel
engaged in long-term ocean voyages (n, %)

TE FGIDsEBHE/%  FGIDs4E  JEFGIDs4H X P
1431 1.438  0.230
B 11.2 105(94.6)  833(97.2)
kegics 20.0 6(5.4) 24(2.8)
Fi8/% 13.968  0.001°
19~30 9.6 74(66.7)  695(81.1)
31~40 17.6 31(27.9)  145(16.9)
>40 26.1 6(5.4) 17(2.0)
XIZE 29.585  <0.001
pav SIS 8.0 56(50.5)  643(75.0)
AR 20.4 55(49.5)  214(25.0)
BMI/(kg-m™) 0.073°
<185 27.3 3(2.7) 8(0.9)
18.5~23.9 10.1 60(54.1)  533(62.2)
24~27.9 12.6 42(37.8)  292(34.1)
>28 20.0 6(5.4) 24(2.8)
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TE FGIDsEBHZE/% FGIDs.A  JEFGIDSAA X P
YIRS 15.603  <0.001
=he 16.2 66(59.5)  341(39.8)

Hith 8.0 45(40.5) 516(60.2)
REFWRN/ATT 9.703  0.021°
0~8 7.8 24(21.6) 284(33.1)

9~15 11.3 44(39.6)  347(40.5)

16~30 16.3 38(34.2) 195(22.8)

>30 13.9 5(4.5) 31(3.6)

s 12.380 <0.001
% 10.2 87(78.4)  769(89.7)

| 21.4 24(21.6)  88(10.3)

TYRER/F 14.124  <0.001
0~10 9.0 62(55.9)  626(73.0)

211 17.5 49(44.1)  231(27.0)

TR 4937  0.026
RYGIRIE 9.1 43(38.7) 428(49.9)

Hith 13.7 68(61.3)  429(50.1)

N7 F R AR 6.471  0.039°
ez 14.2 34(30.6) 205(23.9)

@R 13.3 42(37.8)  274(32.0)

MR 8.5 35(31.5)  378(44.1)
KRR 9.887  0.007°
1~10 8.9 37(33.3)  378(44.1)

10~20 8.6 14(12.6)  149(17.4)

>20 15.4 60(54.1)  330(38.5)

USESE 4160  0.041
= 9.4 47(42.3)  451(52.6)

& 13.6 64(57.7)  406(47.4)

TRSE 7.864  0.005
= 17.0 35(31.5)  171(20.0)

& 10.0 76(68.5)  686(80.0)

p-37-] 45.464  <0.001
5 255 48(43.2)  140(16.3)

% 8.1 63(56.8)  717(83.7)

&R 18.170  <0.001
=) 17.9 55(49.5)  253(29.5)

x 8.5 56(50.5)  604(70.5)

EIRES 76.620  <0.001
47 7.6 62(55.9)  754(88.0)

= 322 49(44.1)  103(12.0)

EFIKFE 32.784  <0.001
1B’ 9.6 84(75.7)  793(92.5)

= 29.7 27(243)  64(7.5)

BN AIRR 43723 <0.001
MR 8.5 47(423)  626(73.0)

BRAERE 21.7 64(57.7)  231(27.0)

FRIRKE/mL 9.857  0.020°
<500 17.9 7(6.3) 32(3.7)

500~1000 13.1 33(29.7)  218(25.4)

1000~1500 13.3 51(45.9)  333(38.9)

>1500 6.8 20(18.0)  274(32.0)

2.3 FGIDs BFENZRERS

LEEEFGIDs ANTE, LBERES BRI
FRMN(P<0.05) WARENBELE, #1TZJT logistic
EHENIAD . ZREDNERKA, XHWIZES(OR=
1.890, 95%Cl: 1.208~2.959). BIX B BIME 5 (OR=
2.214, 95%Cl: 1.412~3.474). & i 81 & (OR=2.143,
95%Cl: 1.229~3.737) . TEEFFEIRZS(OR=1.800, 95%Cl:
1.111~2.916) . [£ /77K F = (0R=1.983, 95%CI: 1.114~
3.530). B & (OR=1.868, 95%Cl: 1.202~2.905)5
FGIDs FY 897K IE 48 % (P<0.05) , BEBR BT £ 4% ( OR=0.326,
95%Cl: 0.201~0.528) 5 FGIDs Y 2 JH A #H X (P<0.05) -

IEPR

%2 FGIDs BREZNZEZE logistic B35

Table 2 Logistic regression of risk factors for FGIDs

T2 OR(95%Cl) P
XWIEE 1.890(1.208, 2.959) 0.005
RINBEINE 2.214(1.412, 3.474) 0.001
puk: S 2.143(1.229, 3.737) 0.007
e 1.800(1.111, 2.916) 0.017
ESIKFE 1.983(1.114, 3.530) 0.020
SEIRIROR 1.868(1.202, 2.905) 0.005
BEIRAE 0.326(0.201, 0.528) <0.001

[ BTFBY, B TEMELZMIE 100%; a: K&K Fisher’s FEH
WER; b: RRBBEHIRIE P<0.05,

I ZEWMENT: XHEE: 0=2FILUT, =8 R E; BIRER
E: 0=MT, 1=fBRALE; IHFE: 0=F, 1=F; £E: 0=,
1=F; [ENKFE: 0=1], 1=5; TIEER: 0=0~10 F, 1=>10 F; bE
RFRE: 0=%, 1=1F

3 Tie
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RE. AW HEFRKEHERE, HFH FGIDs &
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HEBRERTF2E AR, HRP, FFREHRE
JREN 3.93%, 24 RIEE FGIDs PREBNER, 5
BEERE R, FHFRUERRRR—RINER,
LSRR AT EERR T/ NF. EHHER, BATEH
SR EIE. ThaE MBI A R ThEEMRRIE S IhREM
BEAKBOIZ B AR A

I FELER B FGIDs B ZREEHFIERNLE R,
KIARKEE, BRIEERRBENKITMARER
58 FGIDs, 5 Gill EYHRER—H. NBEXEHE
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EYIBIRE. E@E SN, SRR RIEE,
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B R, HENIEHIEYIBE B A1 B SIRERI BN,
Itt, R — R RN AT FGIDs RISZIE, M EIE $3¢
MR TFIAZE, LIkE FGIDs BiRA SBIEFER,

ZRFFKITMA RBIBE S ER, B85 FGIDs
HBRFE 43. 2% A BB ERRE, MK ZE FGIDS
FERAPRE 163%MWAZIMERRE, BEERS
5 FGIDs BIREXRZEEHERX, 5 xu FHRER— K.
FRARFPEKIZMAREIKFESE FGIDs BIEFKIE
13X, & FGIDs WBRARMEESNESIKF, 5 Du-
an EYRRER K. EHSETEZHEF ALY
RNFR LB, T - A TheERY, Eitt, 1R1E
AT A RIRIFBIE S TR A R 3 75 T0IE B 3 1T O EE
T, A FEMMES, NEBEERS, JEER
FGIDs FYEBR T EEE FGIDs & BIEIR

KRR ARPLIMERRES FGIDs IERE X,
EBERHREHS, £ FGIDs XK, 5 Monzon.
Bouchoucha HF*" ¥ HIRER—H, EBEFEEEER
HAEHMWEZAR. FEBINRESIRESEMN,
KE|RBEURAZE, EBERNEIESMNES HiER
JREVEE R Ak, BERBARA#H—P @I TR
1R 7E 0 T ARIEERIEISTI B I ERR Z B X R, XTI
BEER R = 1 TITME, AJBE Bh T3 shAR R AT TINIEHE,
RE—ELLHEENEERE

AR AR, BRI R LB FGIDs IR L E
B, I ERETHREIHEREIEELENEESR
BRLN, NEYd s, NmslRpERREE, B
RIBREANAE ALRREIE 2, SINVIAF= R ROV,
Ismail ZE R BN, 81T 4% FGIDs BEEB’Y)
S8R, AL, EEMTHPNRERE S5 42T
BE9S BUR, /L8R LS A AT 8R4, LAHARRK
785 FGIDs WEBREFAEEXBEER. BES5
KT AR FGIDs IEBHFEIEAX, IRESBEIBAR
MR TFREARFRRKE X, FR#A, FGIDs BIE
mXREE. SUERRFTENE, AARLZUSF

S5 KIZEMAR FGIDs BIREIEHE X, BT KA,
SZYERERENEETE. BRERMFRS HLERR
EANEX FEEESREMES5EEIENRREEE
KB, FGIDsB—T L BIRSR, H LR RMRE, (E4
TR, SRBKFHEEBER, Al eEEZAMATT
FABNITIEESHESE, DBENEKX, 88515
& FGIDso

AARNBRENT: B, KARE T IEE
EIAE, HIENELMEUA TR IHE X R AL
n%, BREREZNEFiEiIrER —NEHEAEIRS,
RRXAZAEUHE, EH—THITHBEHLRHAR,;
HR, AR ABER RS EAEN, 5518 ABELL,
S RO FEERBIXIG, B EPKZHTE LR
ENKITMARMKAEEHEERME, EXE 5
ERBIEERZZEWIER ", BX, BFXUHRE
EER, WNEZR AEE FGIDs BB R EKEREF T BE
ERMEERABEEER, EEH—SHFTEITIIE",

b, KiItMA R FGIDs BIRESEE. 1. 8
NBEE. ERREE. BIHE.. FHFEX RKFKA
HIFIR R SR, BER. ODBERITTFM, RIREER, &
ELHESZEIRTENR, B— P REEHZMAR FGIDs Y
BARIEREN, LERKIZATAR FGIDs BIEBRE,

SE X
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