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W OE NMAERE TR RN T A ATER T B R A A E R ), T — s N
AR o X AT RE 5 RIS A E M RGN RE I A G TR RO A R ASHFSEL 14675 i E K
ENNREAR, 856 EERRAT Bt B A R AR S ph 2 S B PSR B T T AR E A b, LB
Ja AT M B30, CSF3R JE R 154076431 K HE B 5 rs4498771, 1510752589, 1s9660229 V35 T K ik 5 {at ki
RERINZIMSCER, MR T AR & R0 SER K TN ZIME R . L rs4076431 g fl, 575 i
FRAR B [ Z AR 11 [ D R AE AA FERBI([n) 78 SR P LU AR G SR BE PR 4 (4 ) B 5k o A 7 shis il /- B0k s,
TR EAT M Z, T HAZAT 0 32 3 R A R S Bl 52N o T g JRIRAT 4R D T R S e fi A 7
AR, R T AR RN SRR B L AT IEIRE AR E E

KA (ERRUCE, BRI, RN, GRS
SES BR4S

1 55

AN MR R 1 KB T R AT R X N 9 1 — 7
Ko HATN S S BB PLS B 25 A R
7 (Kim et al., 2016; Shuck et al., 2021), KEHI5EFE
B, NS IR BB A AR (25 UL Hill et al.,
2021), R AATEE KNS BRI R RE—
B, (EXTRE 5 RN R REE R A —
. MR — L IT A& BN A N W B A = (B
4, Wardle et al., 2000), {H5 /MBI L, &Y
THAE 2/ (17 40, Stone & Brownell, 1994; Torres
& Nowson, 2007) . AR 2 & 28 T AT R 3 1
AR R R O BSR40, T X 7 38 Akt
FRAT Ry ) B I F 5% 9K L8R F & (Heuse et al.,
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2021; Payne et al., 2005), {HIT )—I I Hr &
BT AR —BME . ook, TR
RWF ST 2 S Bk, LS B AR B R Z ]
KF AR/ IETER R (Hill et al., 2021) 0 XL
AR EREL B A 1 22 S5 AL~ 2 WL 381 ) S5 S P Y
TP o AR 22 S AR AR BN SHOR R B PR 5 T
127 I sl SR W B A AR 2E R TR E 1Y,
EAS 1A 22 S A S 98 35 728 i 19 0F 58 4 A 2 W (Ruf
et al., 2022), A SCHYBIHT 2 Ak 5l 2 A S DR i A= =
28 5 DL R AT sl AR i 68 AR 22 S ok PRS2 o 7 95
BRI ABFFER K R
s M 28 SO Ve B R S B Ad R AT 3l o R Y
(Health Action Process Approach, HAPA; Schwarzer
et al., 201 )AYHELE T, RIS f FlE TR 2 1 OC &
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KARZE S, DT A 38T P fe o A 3 S B i 1
PR ST 07 1]
11 MRk E

AR, BEE E RA S ACE R R 2R 42 71,
Jof SO il AT A 1 5 e 0 32 B B 5T RS AR Y
SETEBIAN, Fodor et al., 2014), H T R oxt A T
A1 T v R A R T T e 9 £ E AT M (Stults-
Kolehmainen & Sinha, 2014), 5 AER 1S R ELE
FEE R T N, WiRE TR,

faE R R T LA SO X R A R s 2 A
B E A Y AR (Stevenson, 2017), H Al
X FAE AR B B FEARHE O A BRI, X SRR
ALFE T B . SRR IR AR R g 7 LA
SO ER RO B A B, BT KR L BESR
IR 2B Y A EK(de Ridder et al., 2017;
Willett, 1994). B2 f FER & 1y gt B0E  F5 2 A 4
We? JAEREE A Uk 2E R, (B R R R A
2, 83 M E S T B 745 (Food & Agricultural
Organization of the UN, 2015), il & Zi>R Z AL I
IR (TE 80% 14 m th 423 . Bh AR RS
1R(94%)  ARIE 15 (93%) AR (86%) IR (96%) -
BRIREILE S MMEMIRNITR . &P L4,
R AR ZLE & . i, GRRAIIRE, Wik A
FTL AR 7 R 00 5 F A, AR, 7R AR A
Hr, RER A AN 5 S FK SRR A, R
FARNE NI (93%) . (K1 (86%) M1k (de Ridder et al.,
2017).

I 26 TS IR AT R BRI A F (1)
41, Fodor et al., 2014), X Mi4h BEH I A—Z(Han,
Araiza & Lobel, 2018; Siegrist & Rédel, 2006), H i
R R B — Y T AT (Hill et al., 2021) KBNS
AN B T 2R 1IN A 5 (Hedges' g = 0.116), [
e 5 A R £ A9 2 08/ A e (Hedges' g = —0.111),
Payne %5(2005)1FFERIT, N OV & M A AN F 52
Wi, 3Xof 7K SRR BE 23 T % 01 B0 52, ABABAT T A&
PRI 23 52 e AT DR SR A 2 0 5 S N S B
A DOCRIRE T IF R R Al g 2/, A
TR B R &7 18 R TR, TR B = s
ARy S SR SR, PR Mo PR R 2 AR T 2
(Araiza & Lobel, 2018; Groesz et al., 2012); 5 —Ff
Al RE PR TE RN T EHAE S 2 1 fE s, AN Liu
FEQOIMRE 18 TEYIHIRNIE(FFQ), A BMNH
e 5 B AR A 95 M b AR B TAR A B
Rl Y hiHFER) R T 2

12 MHS@EERThEEER

DAAEBF ST T 08 5 A B AT Ay 22 ] 1 L 42
KR, (A ARG G ARERAT A 0 BB 58 1 8
M) i R A T oAy A AL o At B4 T 313 # A 8U (HAPA)
TR AT N A S, HAPA IR HE AL Y
g5 A nI et — 20 W BN B S E R TN I R

HAPA (Schwarzer & Hamilton, 2020)%f i FE1T
KRS A B I B B AR R B, 1A
B By 45 SRR B I BB L, AT LALE OIS AR BLH
FEEAT R AT B AR sibL . Jo AT GE S
7 I G A A R TR AR N Y S A R B AT O =2 [
A TEAHSE 5 R (140, Armitage & Conner, 2001), 4R
1M, A RLATSRAS JE AR AR 7oA (Webb & Sheeran,
2007). M4l HAPA, JE R In] M HE A B R B B,
FERXABBE, il AT st Sl AR R A A
WRAT B AR . SEEE HBRTT R 00 A 28018 FR I T R

AR TR, NSO IR E R E A B
SEIA ,—T0 2007 FILRR R IR, Do el Af13
Tt v A R e T R R B 11 Y 2 (Torress
& Nowson, 2007). 55— 2019 4= [ HF 57 0 & B, J&
PN %55 4 B K B B I A G M Klatzkin et al.,
2019), Reichenberger 25 (2021) I IFFE ] A= 25 Bk ] 3
Al — 2 BT TN SRR £ R T 2 ) ) A AL
K BN S REAR B B TR B RE ST, MmN
((INGREEW N Ed5 A SEE Y/

1E HAPA #ERI B 5 & m sl sh AL A
X XU 0 JERHTR X 45 SR 2R KT, ST H
T IE YO BRE AT SRy 1) 5 ) L 8 A ol A 3 o A 1R
(Shuck et al., 2021), 30 9% 90 R g FEA T2 755 1)
(Y EFH A5 K 28 (Groesz et al., 2012), $&1m H #i
HAPA BRI b i S G0N 350 5200 o 1 I 38 ) R 1
SERF R 7 . B bR g R ) AS F2 E (Lazarus,
1995), TEXFPEBL T, 55 /K B RN S 00 fe e i
AL, AMTATRES S A B 7, s F Ak
IR A A i e 7 56 o RLIGAE R 1 B B
7 3R] B2 R AT ME R IR B I R, AT R
] TR S S IR AR EY . fEEEN B, N
PR R T AR S it f A T 3l A B, TN A T 34 ol
1 SR FE M 3 BT, AT LA Bl T I X 2 B
(Sniehotta, 2009),

17 sl e SR IR T A R . | TR
AR TE A AR AT oA AR B9 45 4% 7 (Baumeister
etal., 2018), HIRWE . WMEEIRME IET A
FIHT 4 FE . Sniehotta £5(2005)H8 X =4~ [ FeJH 1Y
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TR 1T 8l 4% il (action control), 77 ah 44 il vl DA#E
Py 78 7 W B s 452 3 4 Sy (1 T DX 7 (Sniehotta et
al., 2005), —LEfF5E R, T7 sl nl LLsE e 2 e —
TR, el FREAT A el 28 0 A 80 N5 R
(740, Schwarzer et al., 2007; Snichatta et al., 2005),
13 MHEXREWERFEZRIEER

N7 R AN B AR B 22 ) 1 R 22 S AT e 5 AN
N i RS A . Gellhorn (1967)H9—A4>
WEARE W EFER vs. MXAxHRY” (trophotropic vs.
ergotropic) K fll 3 S 28 R G bR IC N 0] IR B R4,
WA 2 RGEFRIC ST R GE . Porges (1992)
FHE LT IXANAE, DACRAARXT BN 3305 0
255 I E SRR EEAROE R S TIRE, BN
201/ =N B T RPN ER (1 1 S RS A e
b 4 5 7 AR B, DT S LA R 7 A U
S P22 T RE 1Y 3E N 4T £7 7 4+ 1 (Porges,
1995). SR AN, W58 K DA 52 B R G
F2 I A URAE LT SR ) T AE R B - AR -
I B# %l (hypothalamic—pituitary—adrenal axis; HPA %)
ATEARR RO, B RS AR AR
YA, IF5 R E MG (Everly & Lating,
2019) FHZ, 244 BRI AMARTE R BT B i [a] T HPA
3k BE PTG, SRR EIG ShIG N . B AR
A H /> (McLaughlin et al., 2015),

A I Y S B 2% 3 K B T T S G R
IR R N AR 2 e o R E R A —FR At
AR R R S IR AT A, R 9 IE S B R SS IR AT
S RGE M 1) A R SY, AT T Y
B, WARAE . RE . L OIS E Y
avE, . L ML B ERR . E ARG
ZIEPHAC RS, RS E G s, AR
A T TR 1 S C A A A ) DA R RITA 2 s g 6 1) T TR
T8 W 4% ST BCJR (Porges, 2007), 5 e 19K 7B 48 52
B MRS T X2 B AN R, MO B0
PR IO XU (Kogan et al., 2012), AL, %8 @ ik E
R S C A TR 2 T AT O B A S P K R
(Souza et al., 2007). HHJZ, M2 L EPER T %
RN (1K= N B R A S 7SR TS TRt 7 D DR U R ki
FIEAHSG; IEFUM TR K 5 N O 5 Y il FER L
(A0 AE B Y 5 S (Kogan et al., 2012; McLaughlin
et al., 2015) A58 15 LB IR A~ A RO HFAE,
Tk B 5 B — A s T ARG X B R Y 2k E R Y S
TC AR 5 1% 25 68 1 Z 6] ) G B (Souza et al., 2007).
S o= N U (0 G JIVAT & Y o Sl SR =8 R I L

1) 22 S5 BN 0 2 5 B ARG L 38 2 I T i — AN
Z[H #E (McLaughlin et al., 2015; Smeets, 2010), %%
1, FRATIX 1 AP 102 1 O 8 A% 1 2 42 S i
PEAS R 22 5 BV AE 73 AL 22 EE 0

AN, HAPA AR 3 o 25 AN 1R 25 S 19 5 )
JLE A M (Diop et al., 2021), #4275 (Pilkington et
al., 2021), #H 25555 (Peeters, 2018)#BHIIEIH 5 i
FRAR B A e, AR PR 5 J5 0 RS AS 1 A 22 5,
D] 1 3 3 T 5 3 PR 2 S o 7 980T e R AR 1 1 5 i
KK ALY HAPA BRI HA 38 X im0
WFEFE LB RE Y (NPY)JEY 1 2K i i 48 (R 32 Ik
MZE S S E R E R IR . NPY FE R 7R
PR HL A W AE 1 2K E B4 D) BB (Chang et al.,
2016),

CSF3R (B I H 7 3 22 ik) & —Fh 8 M i
3L . 5 CSF3R AH IG5 AL 45 W i bz 4 i
WZRE . AL PR R R A0k A | R e Rk
YRR PE B G 5 . A DGR R LR A R AR
Fl RNA REHG 13 sh FIF . RMGAEXT =4
(TN I 26 AT R SO Hh e 25 A% O T o 8RS
AT RE ML B 27 33 1 R AH 6 X ZREL RNA
Ao Sullivan SEWFFEE (2006) 1Al T KR 28 258
(CNS)FIHPJE il H S PR 3k i AT bk, & 30 7E 7 5f
KL, iS5 £24 CNS A HA BE R IEN
FEIRAINE . BRI, 5 AN T A SR il 20 v i 3 PR
TR EEJE CONS 2 RN R LA B Y
(Sullivan et al., 2006). FRE RGE 5 X4 R G0
PN A R GE AT Y 30 o O B R 2 4 TN A 4%
it [ F(Steptoe et al., 2007), Tiite k.0 BN 5
P I RE S JE A 22 (Glaser & Kiecolt-Glaser, 2005), #b
S AL 200 Y e 7 A R A i P T, LS AN
R, 76 R I075 T 1) 9 i RN DR S b B HEAE A
HoAr— S PRIl HPA %ili(Chesnokova & Melmed,
2002), SCFRIBNFAN RS2 A, IR L b
20 ) TONA o n oS B R 0 v R RS = ) A N I =
Hh i S PR 2% R 0 N B L S T M RGN R
N, AHE AT BEAE Bl T[] 42 E A 45 b I ORI i
FRA B N . I, CSF3R [ N8 ¥ 18 A Ir 4F K
W 567 (Kawai et al., 2007), AN[RIF) CSF3R F:[H
RURTREA AN IR B 223K K7, DRIk 5 350AS () A 4 i
TrE L O PR, #F9E CSF3R K AU A B
B 5 W PEAG O B 380 R o
1.4 FWMRMENEIE

HAPA SCUEAE AT A 5 2l A4 4 10 XU 8T,
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E AR AAR IR R o FRATTHIBIRL SR 1 —
ANEBERNENER, I tesh, FRATEHE T
SR EM ARG RN R B VIR SE N Y, A5 7
1] B B A 1A 22 S B 55 PR 7l TAE 28 M HAPA #5E
Beh, AT s R AR B — N EE RN T, 3K
TAERE R R L gy AT A7 3l 2 1 A A R 22 S A 0 7
HHT BRI AR . I, FRATER TR L

MR TSR THSE A 1,

BGE

1 A A i B R X 7 A 7

AWFGE B AL TR H AU 2 F 0 S R R &
Z )G R R e o AR fa BREA T Ry I X 1 38 1
AR, AT IMRTE R T A BRI A7 R m]
fe s RAEARAL, (R KFP AR fL O T4 E 1 N RHE
PAINiEE Ay G- W S < e N 29 VB DIV B =N I
B, N IR T S R G PR R T e X6 £ R Tk
AT M H R BHAS . CSF3R # R ML, Ko E
1 2K & 2 BB S HC M b B A B 52 Y 5 e (Kawai
etal., 2007), FRAMBRBE: 2% K BRA A A4 X5 i
P S 2 57, AR U3, R A AR i R 1 XoF 1 38
R ) o B, A TG IO S, 4 R A R L Y
N AT R LG A T 25 5 B AR A R 1 AR B 1) o 7EA
Akt B 0 X I 8 A B AR B B, AT sl A S A
R T EZMIEER . ATahis iR AR,
GBI E B AHE T o FATTTE 4 EVE
PO R E AR NIRRT T ORI AE I A, DR Bk
ik o
2 ik
21 ZiRE

FATINBE N B & e T 14675 248
Ko VERTIERAS AN 40 IR 55 19— 53 (Kang et
al., 2020), ffI#EB5ERE T HKLE A (2 700000 4~748
SEAN ) 3 PR 0 UG T (38 % Affymetrix WeGene
V1 FEKRGE A, 62%f# A Ilumina Infinium Global
Screening Array-24 v2.0 BeadChip JEKS ). Zisk
TR [, Of 38 o R R OT & (U 4

TRARUEE | RS AR S 55T, %
B AT LLE i ) % P IR 55 K P & 5% HL T HIR Ak
RS R R i EE 18 5 L LB ARE, 1E
AR M X Ry T B AR I R S, B
P Z AR F FERIE R K 7 ks 500 B4 0. g A
BG4 b UG Ko it S IERUE R E o BT A R
AT G AR G [ G HLAG A AR S2 56 2 51 23 19 42 B AR
e, LUK 2008 FAETTHY 1975 A /R EHE H Do
Fr A BT B 2 A0 5 K2 N R sh ) 3205 R 2=
5323 (ID#2018-10-03¢) Fll H 1 A 2 33k 4% ¢ R A5 2L )0
N ([2021]CT217 DY HETE

JIT AT 328 ARy 28.17 2 (b2
7.09; JLFE . 18~65 %) A 6363 4 BEZ 5 (43.4%)
1 8267 #4255 (56.3%); 45 #(0.3%) % Bk
5o AEZIRE R, 3601 A (24.5%)P0A i+ 5 LA |2
fii, 8614 N (58.7%)HHA % 1-2%10, 1597 A(10.9%)
YA KL, 817 N(5.6%)EA T 3ctk, Hax46
N(0.3%) B SCALFREEE R TP LA T .

2.2 ¥

J#k . W SChRUEE 7 RN i 2% (Chinese Perceived
Stress Scale, CPSS) & AL A4 N 1 —Fh i 3, 16
G T A& R AL N RE PP AR BSOS . iR R
Cohen “5(1983)4wilil, I &tp ik LR BILE (2003)
AETT . iz R A R RSE ., mRE
APAYERE, 43002 Bk IR IR, Ragit it
FEN ATy, 15 50 8 R U BH B K A 0 3 ) e
B AHE 10 A3 H (Fn<far — AN H S & E T
— SRR AN B B A TR BB AR ). Z T
] 1~5 e, Hbh 1 RRPOREA, 58
NRZH, AR A ST H XA B 38
WRE o TEARBESE I R R A N — B R AR
0.869.

AR B @ Fa 4T A R Schwarzer Fl Luszezynska
(2008)F%) HAPA 7% 1 PFAiki £ 22 0 £ IR & & 1a) A4 T
Ry o Hp i R £ T 1) 3 e e R R T ) A K
35 H HEAT PPAR Can TR FT 5 W2 K SR AR 520 )
I H R 1~4 3 i, I | GE2AIE)
F 4 GEEIER) . 5INPT E W TSR )
REAT VR RNE Z D KRB ™) H
TH S 5H MRS N, R T — 1 RN
N A X S R R AE AT AT AR T
(AR BEFISURE o FEAIFSE rhiz i R N &8 — B &
M 0.935,

4731 ¥4 . R Sniehotta %5 (2005) % i Ayt 3¢
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DX BRAT M AT s 45l . % T H b 6 MIH A
B, W RAEIE R 4 B EAMER B IRIEE . bRER
TR RS 4% 45 e ad Ry R, R —
ELARAE TR AR BT, < R Ty BRI A AR i
P, 755, WHYIRA 1~6 Sk m R, WHM
1 GEEARIENE] 6 (GEAIEM) . TEARBIIY iz s %
B P — 2 R 50N 0.749.
23 EREHB., REEHIFED

3 1 D YR AR A e BRSO PR 1) Ty S8 AT 3
38, FETVERIAIERC (LR 15 ) MRB R FERE
AN (>5%, FTAARER) . SRS E R R
(M KING i 5 19 e [ A A %A A o b o —
A, B 141 A; (Manichaikul et al., 2010), ¥E3Z &
Bom T 0.2 IR TF-0.2 (WA AR BE F it Bt
AR R X — bR ) AR GE I 3 B 5T
A2 RIS PEAS T AL F 45 H Phase3 $id;
Bycroft et al., 2018; F:2:Bk 284 A)ZF S5 A3 43 A4~
WHEBR ARt — 2 T 290 . T B2 1R Z8 1
(single nucleotide polymorphism; SNP)) Jii i il
BT . SNP BAJE > 0.02 FhEBE 53, 209
SNP); SNP fhi 2 s LIRS T < le-5 (FLIBR
7, 349 SNP), AR¥ET AFLH LI H Phase3 v5 &%
AR, A IR BOAS B sh B R/l 10 Mb, 2P
K24 3 Mb)#Y Eagle/Minimac4 X 35t X B 504 21 74
#ho i i FBRAF AN (B Minimac R*)/NT 0.3 (£
4% 35, 588, 204 SNP). MAF /NT 1% (£ 5, 409,
717 SNP)E B2 ZR T 2% SNP (£ 4 0 SNP), 5
UG ANE T3 . Al 14675 . £175 6, 838, 420
SNP 114 5545 5 5 40 A 3k PR A e 5%
24 Fitoh

HRPGE 1 P A B AL, Fefi] s S gtk mle
2 G IRV BRI FAT R O R, IR

HAPA 57 [y 8 T8RS 56 ft B R £ 28 ) 78 07 S fik 5
WEATHZIE TR AER . 885, IRAE A |
()22 J0 B 23 BIRFSE T CSF3R i[RI 7E 7 8 A B
TR B 2Z ] iR (8 1 s — B B )
A B AT 3 4 o 7 AR A R 1 A BRI AT 2
PR E (B 1 AR B B AT . A,
TR AR 1) FE A R 1) A B, AR R AR AL
b SCE I T R B, B R AT R A Rl 0 A
Bootstrap £ 5045 ¥ 17 B9 HAAEH o B T 8RN E
FEHERR AL AR, K N 4025 B B L AR R A
HEREE RSB ES . TR T ER
Pk, FEARBEREHL S P, e SO0 4T
EH IR, ARG 3T SPSS #Y PROCESS
FALH R SERL.

3 4%

31 ARSI

AP T AR e (R iR MR G DL R A 56 56 R
1 PR o BT A ST R i IO B R AE 0%~3.4%
Z 8], 0T 5%, BESE LT IS AR H pairwise
J7 iR A FRER AR o 5 PRI AR et R A AR 5t R A R0 1
DrERAS, AAEAE IR [R] 7 20w 22 B 1), oAl A8
K R 438 S5 1) 15345 Ty 245 i) 2 [m] D7 32 O 22 (]
T, Lo, 2004), N, ERIRE RN . ERIK
BT AT S Z MO 3, p < 0.001,
K (LA SNP rs4076431 S 6i)F1_F iR AR JEAH A i
F,p>0.05, NAG2=2 e, £l HER
JERN AR s A B B A O, R AR Tk
BT AR IR R AR SRy A i DA
32 NMHMERBERITAIRE

HHE HAPA %, B Sk 50 & 1n 721 SR T
ZIE R AER . 28 2 rh g AR 1 3% B R 9 b

&1 HRMSITEXER

A n M SD N 3% fat R 35 ) 1#ERAT N ikl FH
JIAY 14675 28.13 6.72 1
e e = m) 14675 6.30 1.80 -0.14™" 1
{#ERAT N 14675 5.64 2.09 -0.15™" 0.78"" 1
A1 sl 14675 4.51 1.31 -0.16"™" 0.43™" 0.46™" 1
HHA 14180 - - -0.01 0.01 0.01 0.02 1
5] 14630 - - 0.04™" 0.14™ 0.12"" 0.08"" 0.02"
EIR 14668 28.17 7.08 -0.20"™" 0.08™" 0.09™" 0.12"" 0.00
HERE 14675 4.02 0.78 -0.11"™" 0.07™" 0.08™" 0.09"" -0.01

T BN 4R &, LSNP rsd4076431 S, 1 = AA B, (Y 49.8%, 2 = G #H #H, 15 46.9%, M AR R, 1= B, (5 43.4%,
2= 4Pk, & 56.3%. PRI S A AR B A AE I R i T BIRE G, Tp < 0.05, Tp < 0.01, p < 0.001,
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PO T RER R ], DR, fl R ARG, B =
—0.034, SE = 0.002, p < 0.001, 95% CI = [—0.038,
=0.030], 4 PIiEry g R S FiRg5ie—2, B
I 0 T 8 AE S AR RE AR T R, B =
-0.037, p <0.001, B=-0.031, p < 0.001, % 2 J
o7 5CRIEE 5E  ) [) B T A R A T oA, 4 SR R B )
AR B 2, AR, TS EUEE, B = 0.645,
SE = 0.005, p < 0.001, 95% CI = [0.636, 0.654], I}
B E AN ¥, B = —0.008, SE = 0.001, p <
0.001, 95% CI = [-0.010, —0.006], ZrFIUERT, =
) X AT A B TN O L AE P FEAS TR R i 25, B =
0.633, p <0.001, B=0.656, p < 0.001, Bootstrap H
ARG e BRI YRR Ao ) e ) B A L Y S, R
TR i R R 1o ) R, O ) T R T
TR AT NI R, B = —0.022, SE = 0.002,
95% CI =[-0.025, —0.019].
33 MHEBRITATENINMER

PR 5 B DR A T VR T o FRATTEE A R0 43 A
HeAG B CSF3R A 4 4~ SNP (rs4076431 1510752589
1$9660229 I 15449877 1)1EN 4 43 EURfd FRIK & 2
[ IR VR . X BLE T 4 4> SNP, JEH A 4 4
SNP &b 140 B 3 R 4 HL A1) =22 8] A7 7R AR 58 9 3
BiXR, EHREYRT 0.8, & TimEsixiR, X
T A X 4 4~ SNP 945 51 o HHAH R R, 3
TR BIRSE B 1s4076431 IS5 5H

2% 2 AR IR 3 S BRI PR S R T O
s e, RO < FE R B2 AR B3, B = 0.013,
SE =0.004, p < 0.01, 95% CI =[0.004, 0.021], /i
RN EAERTE S ERE PR B2, fE—F
FeA R, B=0.013, SE = 0.006, p = 0.036, 1£%—2}
FEA T, B=10.013, SE = 0.006, p = 0.040, fij Bl
AT, XTFALET AA LR, N o) 6] )
YEFI N B =-0.041, SE = 0.003, p < 0.001, 95% CI =
[0.047, —0.035], X F G ZE(i3LH#Em# @ia T
GG A F GA), MEMAEmMMIER R B =
-0.029, SE = 0.003, p < 0.001, 95% CI = [-0.034,
—0.022], WK HuAss, N IO (EE RE R 1) 9 B PR AR A
AA FER BRI, AR 4 DUREREAT AR 45 SR
b, BRI A 32 PR 1 38 A G fEEBRAR 17 R 1)
MR W, B =0.008, SE = 0.004, p = 0.034, {H
JECUMARAY 5 A R R R ] JE A T AN 2R
HE TR E A AR, B EE Y T
TEORT i R R 1 2 I ) S e, e R TR A o) g T 5 i
IR 1T M. Bootstrap A 17 B HH K 58 (SPSS

i PROCESS 7t th A5 7) J 30 A b 35 ) 7y
TR PO R AR B AT o Y R EH, B = 0.008,
SE = 0.003, 95% CI [0.002, 0.014], H7E AA A
AU b R e A ) R R B AT B A E T
B = —0.027, SE = 0.002, 95% CI [-0.031, —0.023];
16 G #5 NG A B R R B AT o )
HERIN B = —0.018, SE = 0.002, 95% CI [-0.023,
—0.014], "I UL AA FER A R OHE IR 1T
F14) PR 4 £ TR 5 M B A

S JE AR I AT B4R R VR . B 6 REHE
) <= B2 BAE W2, B = —0.066, SE = 0.003,
p < 0.001, 95% CI = [-0.072, —0.059], ¥ 1 &
FEAGE R R ] IR A 70 Z (A1 R VR . i )
B B0 51T S i 28 BAE A 42 Bk A7
SR, TE—FREART, B=-0.076, SE = 0.005, p <
0.001, 1EH—2FFEAT, B = —0.058, SE = 0.004,
p < 0.001, fEEARIZRSHIRY, X470 534k
BRI MARGER=3), Ex T e B = 0.670,
SE = 0.006, p < 0.001, 95% CI = [0.658, 0.681], %}
FATahda o BUh S AR fil=4), BRXFATHR
H/EH R B = 0.603, SE = 0.005, p < 0.001, 95% CI =
[0.593, 0.612], X F 17 h & il 7 Ko o iy A I (3%
fil=6), BIMXI1T R BYERN B = 0.469, SE = 0.008,
P <0.001, 95% CI = [0.454, 0.485], BIF7 8l 43 %4
B, fE R R AT O A2 B )Y R e T 55
Bootstrap £ &5 i) 1 /- K 46 (SPSS 4if: PROCESS
TR 14) & 34T B4 il 2R T RO
fat R AR &4 A BRI 3234 1, B = 0.0023, SE = 0.0002,
95% CI [0.0018, 0.0027], HA7E4T Bl 45 il /3 E A
AN AT, P8 e A 1 AR B A A K ) A
il B = —0.023, SE = 0.002, 95% CI [-0.026,
—0.020]; FEF i A3 Foh AR R, R IGE o B )
XTI B AT M EIEEHS B = —0.021, SE =
0.001, 95% CI [-0.023, —0.018]; 74l /B0 5 1
AR, N G e R ) R R AT A B TRl E
4 B=-0.016, SE=0.001, 95% CI [-0.018, —0.014].

B 2 JBR T RS EAE . Hrp R AR
o7 A It R R v A B A OB RIS AR L R ont
L] AR IR e R R AA R (32 B, SEgkh)
BRT ML) 730 Hil 7E P A e Th £ 72 1) ) {t
REIT SR TR ER, TrahiE il 80
AR AT Ry B 22 (7 shAs il By =200, M4
FAER), 1 HAREAT A 32 20K & B IR R0
CZHAEH, BEAIR/NTFHL).
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* 2 EEASHIIEREZMDAFIEATER
Ay [R5 fE [ERa TS B SE B P 95% CI
1 =] A -0.034™" 0.002 -0.128 <0.001 -0.038 -0.030
2 17 A -0.008""" 0.001 -0.035 <0.001 -0.010 -0.006
) 0.645™ 0.005 0.768 <0.001 0.636 0.654
3 i JVR%e -0.0417" 0.003 -0.131 <0.001 -0.047 -0.035
R -0.354" 0.127 0.001 0.005 -0.603 -0.105
Jof < Bk A 0.013"™ 0.004 0.024 0.004 0.004 0.021
4 7 H A -0.042""" 0.006 -0.137 <0.001 -0.054 -0.031
HH -0.215" 0.107 0.002 0.045 —0.424 -0.005
Jof T < B R 0.008" 0.004 0.017 0.034 0.001 0.015
5 Th Y -0.008" 0.004 -0.036 0.043 -0.036 -0.0002
R 0.014 0.068 0.000 0.840 0.001 0.148
) 0.646"" 0.005 0.768 <0.001 0.768 0.654
I T < B R —0.0004 0.002 -0.001 0.867 -0.001 0.004
6 7 H A -0.005"" 0.002 -0.023 <0.001 -0.008 -0.003
=L 0.869™" 0.014 0.676 <0.001 0.842 0.897
) 0.595"" 0.022 0.151 <0.001 0.552 0.637
T 1) A 1] -0.067"" 0.003 -0.104 <0.001 -0.073 -0.060

T BRI EER . T ARERRE Ty SHRAT S Em . I A BRI T AR BRI KR 12
A 30 T 6 0 1o SR AT S =2 (B B8 T A A, AR 3~5 4G 30k DRI 7 1 1] B B e 8 1 4 T, 80 6 A 36 AT 3 il 70 A8 5 B B ik 9 15 4R 1
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AWFSERY H A28 HAPA 5k EME RS
BoPEBE AL A, DARTT B . SEPR T shds il 5%
W {EE AT A BIHLE . BFFT4E R WoR, 16 14675 &R
I DU AT N R, 7 9 ek 5 e R A1 R e
SRR BT R I TP A BT 3 SR . TEMERAT
By PR 0 2 1) [ B, CSF3R FEH T T IS5
fEFRRERMZEER AA F0 3 HF I & (]

VOO R T ) 35 FR A0, W R AR B Z A 7E
FERAG , XT G AF AL PR AT (R B T2%
Ay Y), IS A R TR ) B A DG/ DN o T fdE
Frahid BRI R R AR B B, AT sha il TE M BTk
) FME BB AT N B AR TR R MR, AT shiE
il 3 B v S AR R IR B AT B Z B B
AISEIR o BT AT S R I 1 2 58 SUHRIE

X FREE AR AR, 5 HABATF (Krueger
& Chang, 2008; van der Zwaluw et al., 2009; van Strien
etal., 2010)—2, TATEI T SH5HEH P55 (G*E)
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AHEAE A UESE o 245 XUBG 3 R AY(CSF3R AA 4l &
FORAGE G, AN B PR (1 o 80 R AS il TR A T
A, (HAER RS, TR AA RFEAIKE G
i, M S ERIRE RN Z MR AEXR,
X 5ICAHTHILL et al., 2021)H iR E 43R ABFSE
— 3, DGR, fa IR R R . S AME
TERY S, ARIFZE p 3 AR T MR 355 380 2 1 By
B, a2 BN IR BT 0 oy B & B 2 Y
PR, X5 HAPA A fp g 28 7 e T A Y
TR B B FERF AR A, A (B PR A 7 A 8 S e fe
FRAT At A A TR AT R 4 i 5 ol AR 2 BELA,
PRI T 3OS R /N, R 3 A [ B R A B

A5 AL CSF3R S 52 M 40 Jfd [N 752 (4 3
TR LR, 2508 L 382 8 VIR 6 i 3 [
(Kawai et al., 2007; Le Niculescu et al., 2011), #X1ff,
KFZIEPE AR RIR RS S5 R IKE O
Pz BRI TR AR A ABFFOE HAPA FRIE IRk £
S ELE N TR T e i) R, s e S
PR J2 T L 350 4 i 1 7 3 LA £l R K 1R A 1k 22
o XHETERIA S, EEEN I R2ZE R R
S5 A3 R ISR, FEARHESE b 2 ANk, PR X
TEE BT FI A E . AR A AR RAE N
N7 S8 T gt BRA T A () AR A AL 1 — SR A, AR
ATLAEAERR . AT . REE . HESEKZHMATEZL
BEHBMEEFHE,

XFFATSE R I E R, BRI SR T
AT Bl ) 7 fEE R R 1 T ) R R AR AT S 22 T 1Y
PETMER, H5/550 HAPA BRI B AR H], &K
SR AT Sl T 22 M 2 B o R R AR B AT R 0 4
Tk, WA ZXHEE R A T A 2R A
T 8 MR P BN R ) R TN R AN R, R T B
i 1l 6 AR LEARAT 2h 42 1 B A A B A B TR B AT
2 3] IO U4 57 TR S 0 B /)N
4.2 EifIFTERN AN E

ARWFFEI R T8 T LS N SR, 4k
PRIPE R BEISAIRL, B A9 & BELAT A R84 fig
FIARTEZ ] T3l IR U, v DA 30 B
J1#8(Garmezy, 2016). AHEFE 8 N BRI PE N FH T fidt
FRARE, JF & B Y BN N Ok = i, — 28 AT fE
SRR T & T 2 R SR, IR IR AT
oA, 7 — 8 AU T Rl LA AN f B AR B 2R
EEXF XA AR 225, ARG 45 Rty e T 22 0
X CSF3R 251 GXE #5345, 1k T CSF3R
PR PR A E I RE, JFUESE T HAT F 4k CSF3R

HE PR AU 1 A U R R AN 5 T R R AR R IR
M1, X5 Chang %:(2016)IBF 58 —5, A[F%5EA7
JE DA R A A T O R 38 X AN ], st
R R AEXA AR TR TR o 5 HAth 2 K R A
blo, it L PR 76 B HRAT L 0T R R AR B 1) TR A
M), 310, 3 Tt R ) TR B AT Sy S 7 DA 7 P )
P75 -

B TG RT A SE BN FH 40 R, ASHIFS ) 2 2 B
R 2 N O P BEIE, HAPA, HistfEA- k2
SEAGS A, HR TR G R A A A B AT s
B, 7 HAPA MHEZL T, FRAT & BN I 32 BEAE 5 1)
B B G A AT S A BELAS A Y, B PR T i rE
BB AR, AT sl iR FE R B B A R R Y
TR, FAE AR BT TR R 1) XA T R
IVERT . Pait, FRATHEH TR BIS . N R m fg
FRAT A B AR AL, H H ()2 38 i 455 HAPA il
PR T 28 S TE M R R JECRD O T R 5 A i R AR
B2 RIS ZS 6, & BN EEREA T AR
RERI gy A 58 R N i, I 55 FE LR A i 2# Skt
MBS o X FTHE T g REA T o O AR 58 5 SR A T
AT N Z S, 24T 02 0 (T sh ¥ 6l Z 4b,
232U DN BTG 22 A A 2 1T (G DR ) A B WL R B B =
T (N0 22 5 7% JE M (g R A T A i B A ML

FRATHE RN & T N i 8 KT, i
T DR B R ] AR 22 F ok 2 SRR E
IR L XBIR R R R R R TR AT O i R A
(B 1) FLASRUE, AHIFFE 3 H 0 17 35 A A ik
FRAT SR A B T K H PR R AT A T A 2
AITEBL, MR NS 88 0 B85 AfREREAT Ryt 72
BRI AR, S A AR A A T S A AR X R 5
TEEFRAT by 1 5% 22 T IR B LA a3 R 38 64T T 40 8
(A . BEPR AT REAE S A2 AT 981 IXURS: A D
Ji(Feder et al., 2009). FAT AR FN SIS S0
TR U5 fE AT R ) 00 R AR TG B AL, Tk
LR 22 ST RE T A MU R T AT A R — 2 A
FEN R TR R T MBI AT R, i —
6 A\ ¥ A (Phoolka & Kaur, 2012),

AN, RFFAEE—DEEER KA T, K%
TR IR B Z R, BUS TR S5 R,
FEXFLE R TAE SLYGAE, T EREP | o 8O e
REBZHBEREMBEL, KAWL T
CSF3R 5 1 8 i 4 BAE F 54 etk & 17 i 44
FVEIR 2 0] 9 IR, X b 78 7 S5 75 88 T D 4 ik
FRARE AT R T % BB e, B AR
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FHRAEAS A0 BB R B $ 488 T — AN BB dE .
X — 25 Rt A A ISR S, Ak, B
5 NATT 3 R 5 f B S R I ER A I, BOR B 2 11
NIF G AR AR IR T30, AR B R AR 1Y
R TR SRR AT BEAEAE 25 5%, PRk, e 2 T
SR EYSNibE /Y AV S W E IRV ST PN IR <501}
PRERMERRE . A A G BRI & T
T-B O 448 % W (Mullins et al., 2020), 7EACHEHEA |
BRI S B SRl b, AEFFE A 45 AR R TR AT
) I Buh s 2l ik e S POR S Y e E S =4
Pl o KT 2%ar B MK, BT RS AR
RE RSB TERAR, AR ICA B AR Fil sl 0 A
REIR BRI, o 4% At 790 505 Bk 2 A feit
B, WNIE BN SRR AT AR, B
IR R FER MR, I m b = i 2
A TFE IR FERAE, T REOK 5 AR
KRB SCIME, TR B AR AT LU0 K-
B E . AN, f T O'Connor %5(2015)7F
RN — T T RS A L T —Fi A A 2R 7 vk o X
JFEIEHT  Adriaanse 55(2009) @ FEE G BAA
fERE N TR, TR 5EBLACHERT)
TEOL N R R TR IS0, Qs SR
— AN BEALG B SIS SRR T XA T A
ok, SR L, LIRS 5 E MR H R
NI EGAME R A SCH, JF A S KIWHF
B Sc iz 7O £ A {d B % & (O'Connor et al.,
2015), XFFFHE H B AIE R T R 1518 1
ANEEFRIREAS B, Wi B A TR ET R, 5
D) N i T RedE, B LR %
43 RFREFARKEIN
HRETWBFFEA LA R 5, RA115 81
FEP 25 FR T B DUE A, X 0T B2 BR AT
HF 5T B30 3k 1 o A7 B — 2B B 9 AN TR T A A = A
RSB RRAE, X T REA B T RO Gt AL -
D IRRR OIS . 5546, BT & CSF3R [WHFSY
L N I L R SNBSS VA R U2 N N g R 1
T EREGRAT LI, W0 22 5k 3% K -4l
FHEE ZHEALIIAEA (Chabris et al., 2015), 7550
Z BRI ST A E T R B P CSF3R A&
AR R . HR, BT ARIBE R RE, Xt
WG AS 5 A DGR, O 2 1 b A 7 1 33
S5REBITNHERER, TEUIH MR, FRATERE
1R P58 07 A e A 1 R A B SRR K, T RE S
MR A BT 2 5, X P B2 & T ARG BE

YK Z (Cohen et al., 1983), &M M58 W 1% % FE Xt
o7 AR AT O AT B PEAY o a0 AR 2 B PR AL
(EMA) 7o 1 38 32 76 B 52 A 1% Hh B K 2 Wk 8 2 1P AL
PR E A« 255 (VSR 7)) Fil AR B2 8
KRG 0B AT o A B R (Smyth &
Stone, 2003) % TR B —Fh K2 WEHE LA K
{f# 4T 7 (Dunton, 2018), EMA fUl-FH:51& & 05
NS B A B Z AN R . Bl oMb
A2 25 |« fe AR AT 2 RN HE N PN 3l 72 R Bl
s [] LS PR AR AR R AR Ak, FLRE 1A% 8 07 1A I B
(i an, IalJmip: 5 3R 4 SL g =AE S ) (B PHER,
MK, 2004; Ruf et al., 2022; Shiffman et al., 2008),
AL, BARAHEFEIEG] TR . M. BEBRES
AN A Gt a5, (BIFEA A BMIIEE. MC A
WFFE R I BMI B (55 () AR TE 7K 2 L SR A A 25 0
FEFEZ M EY)(O'Connor et al., 2008), AMF5EH T
I — 2R R & BMI, JCEE AT i AR 8 W AR AR
AYSENE, AR %% R BMI AN AREARL IR,
BARE R IR R AT N I E R by, (He R
FEAT R —A 5T . BT HAPA A5 A 3222 ] T B
FEAARRAT A R R I AT BN, ASBIESE 0 R Tk
7, HHSIR MR G in B iR . Bk
Ui, HIS R RBR E R N E YRR R A, BT
ot B FERE £ 2R X T BE A b, 2 o = I
AR T BN P [P R, {2 A I R R IR A T M B
AR R (R AR B A s, RN T AR AR S
BN . AW S SR E S, N Y AdE
b R R IR I A, S RZAE I R BRI £
FEAL RN, Lo an Sz 7K RS 32X RO B i g 1R
BRI AR, b, 38 AT L2 b ) il R
1k, Wk, LAE— D50 E pr 4 i i B A
FRAT T 7 A e BREA T A A 3 52 iR O A
TERY, MR EEAEEREAT A, AT RES A AH [ S04 [H]
SR/ I ENS e
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Abstract

A healthy diet is essential to maintaining a healthy lifestyle, yet many factors may hinder a healthy eating
plan. Some studies have found that people tend to consume more unhealthy foods to cope with stress. But the
opposite findings also exist. Some people under stress may still maintain a healthy diet. The mechanisms by
which people make different dietary choices under stress are not yet clear.

This study combined health behavior theories and vagal tone theory and proposed a gene stress interaction
model of dietary choice, arguing that different dietary choices under stress may be related to two types of vagal
tone: trophotropic or ergotrophic, representing the tendency to regenerate and recover or the tendency to prepare
for fight or flight. CSF3R is a granulocyte colony-stimulating factor receptor that is closely associated with
chronic psychological stress responses, and its different genotypes may lead to different stress responses,
exhibiting the aforementioned tendency toward or away from nutrition. In addition, action control suggested by
HAPA (Health Action Process Approach) may also play a critical role in the implementation of healthy eating
intentions into healthy eating behaviors.

A sample of 14675 Chinese adults completed genotyping of their saliva samples, as well as questionnaires
on perceived stress, action control, and healthy dietary intentions and behaviors. CSF3R was used as a candidate
gene reflecting vagal tone due to its proven impact on stress response. Regression analysis was used to test the
effect of stress on healthy dietary intentions and behaviors, and the moderating effect of the CSF3R gene and
action control.

Results found that stress predicted a significant reduction in healthy dietary intentions and a subsequent
reduction in healthy dietary behaviors. The CSF3R gene rs4076431 and its linked loci rs4498771, rs10752589,
rs9660229 moderated the relationship between stress and healthy eating intentions, while action control
moderated the relationship between healthy eating intentions and behaviors. In rs4076431, for example, the
negative relationship between stress and healthy eating intentions was stronger in AA genotype (trophotropic)
than the G carriers (ergotrophic). And higher levels of action control were associated with more healthy eating
behaviors and less indirect impact of stress on behavior.

These results supported the individual health action against stress model, which may be applied to healthy
diet education and stress management. Individual's stress levels reflecting environmental influence, dominance
of vagal tone (or genotype) and action control reflecting individual physiological and psychological factors may
all have an impact on dietary choices.

Keywords healthy eating; perceived stress; gene; vagal tone





