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(Abstract]  Purpose/Significance To explore the association between emotional eating behaviors and dietary patterns in children and
adolescents using a gamified dietary assessment tool, and to provide scientific evidence for dietary behavior interventions. Method/
Process Children and adolescents aged 11 to 18 are recruited from a middle school in Shenzhen. Dietary data are collected through a gam-
ified buffet scenario simulation tool. Eating behaviors are assessed using the emotional eating questionnaire, and dietary patterns are ex-
tracted through principal component analysis (PCA). Multiple linear regression analysis is used to explore the relationship between emo-
tional eating and dietary patterns across subgroups with different characteristics. Result/Conclusion The analysis results of 855 valid
samples show that the emotional eating score is negatively correlated with the low energy density dietary pattern. Subgroup analysis indi-

cates that females exhibit significant negative associations between emotional eating and both the low energy — density and aquatic product
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— dairy dietary pattern, while there is no such association in males. No differences are found across age groups or BMI Z — score catego-

ries. The dietary survey tool based on gamification design is effective and can be applied in the fields of dietary behavior assessment and

dietary survey.

( Keywords )

1 5]

T

EAERMEE S AT ke, REILEF VS
REREBERT, EREFKEHgEgE", H=
EEHRARGE GEERME, ERAED e
BRERZ) BRI BOFSCEEF, R
AR B A S e =B AR MEM T, H
i 2 R G & A 7 Al L #E D AR E SRR D
G0 Er VR AT i 5 RS A [ B 2, T
WFRE Y, J5 5 W0 24 /NBHRE LS, S 1EAE
JEFRYE, U TR R, PR R
REfe b B A SR &, (HERVEOBE, a0
NTTHAR T, MELATF SR R MBS AR 2 o 24 /hif
JH 5 T Bty Ml 52 U 3 R AR R, ) 32 IRl A Ay
Y SRRICAKIERIE, L 24 /N R £ [E]
R A AR AR R IK 7% ~ 119%™, L #E A5
REMG AR R B e 4, Wy Rh2E AR BRI 5 P
2= WO R A AR R . sAh, L
TR 2l P s i g, B B ikR
PEEEZ IR, R axE DRI S i), HRE
BAEBIK, BB A R W, i B £
I Al R, SR AR BT B
&, Wk S ey e —F, S TEE A
GEy7 (A b ™ 40, E7E R SR AU R T R
fEREHT, MARILATF R I S R G
AFEETAE P RBTISE ., P, AR SCHR I AL
FVRAME S, WIS, kA T R 5 R
WAk AT SRS IR A AR LS A, TR IS Bk
WETHR, fEeLEHFERESS5E, Hamx
W A B0 . IR % B S B R 2 4 L
BRI TEA R )

< 46 -

dietary survey; gamification; children and adolescents; nutrition and health

2 WRMEMAGE
2.1 PAEWNS

UGN —Frh =2 o il & B, R AR RE AL
FRE A I 26 DR N A XT G Ay i A
MREEAERZBIENADIE. P Ed Ryl
iR XAl R B PR op AR BE 2 Bl 2 W ftt . AR
M. 11—18 % L A, HEBRbRE: BACHER
I B SR T R IR IR 5 R E A Xk
BT NA T E RPN o

2.2 Jik

2.1 WmAAERAE  EXILET O EREE,
BRSBTS A, AL A
g RREN, JLETDEFER—H 28Nk
P, A FREHERENEY.

2.2.2 MEREMER  EYHEABE bk L
i i A T B R A R A e 1 Bt 4R
WL PR BRI T S A BT 4 B
%, GRS (body mass index, BMI) Z P43
M4 5L T4 41 240 ( World Health Organization,
WHO) "5 ~19 % JLEH D4EE K L TS E Rk
B, BMIZPFA0/INTF -2 & UM, KTF%TF -2
H/ANFSF 1 SCRHIEHR, KT 1 @ B EsE
T MEEALIEEAT N Tylka T L 26548 i B 52
RE & F (intuitive eating scale — 2, TES -2) M
LU IRTTAR S R e AR, %A 8
AN, fr 4 AR E , RS 15 4y,
By 5—40 4y, S T TIPS AL AT . 7E
WA i B b, TR H 3R 52 A kA I £ 9
75 | B YA S S, T
DI R . SRR A SR AR =R

2.
4



ESERFHRE 2025 FEE46 B4 H

il

JOURNAL OF MEDICAL INFORMATICS 2025,Vol. 46 ,No. 4

PR B RERRASE 3 200 keal L) A1 500 keal LA
FESCNRERHA SR, i THIRR . HIFRERES
AN e R A R AT o AR - SRR 58 1N 24
PEFE 1 R PEAG AR R 58 B A0 R B A i it
TR G o

2.2.3 PR ER KM ERT L RS
Hg L ER DR R, IR 51 45 i
BT HMER, WERAKEERANAI2HEY
K, G 10 FhE WEm . Ak Bk
ok, KR BEW. K7, B FLELH
ih . RN, DL R B XL A AR
HM RG] FERMSHELRE . XA EY
A AT BORE & M (Kaiser — Meyer — Olkin,
KMO) #3501 Bartlett” s BRIEK 56, #F KMO {H K
F 0.5, Bartlett’ s BRIEFG 46 P <0.01, NI\ N
A BT 03 o0 M i A5 o e BBURRIE AR R
T VRS DMAFAE A A s s, Jf
R 4 A T e 0 5 ) 2 R 8 i 48 o) {1 1
WG4 o B Ja T A TR A0 5 4 i A
MR 4550, A5 00 B 28 s R B R I B I
R

2.2.4 gitptr A S B8 Rstudio
By (4.3.0 A JHiE. REEE AR IES 01,
A E B TORER I A2 80 (M) A b TR U4
(ql. q3) #kgEil, 4m2% 5 R Wilcoxon
PR . 2 PEGORER RIS 3 LE AT il iR 42
T, 2R R X K. SR on kg
BTG BRI S g ek B AT O R, DIE M
RV B, ARSI R AR R, T
PAMEERY, B 1 RN R AT AT S e, B 2 AR
W PR R, T R B (&I 95% EAE
XJ&] (confidence interval, CI)

3 MRER

3.1 HARABEARDHENR

AWFTEIARSE 1 035 ZiRAN 5, 20 HEER
SRR S, AT 855 MA MM TR, W
*1.

F1 HRIIREREHE

25 AL Bt (4) HE (%)
Iy [11, 12) 5 0.6
[12, 13) 347 40.6
[13, 14) 376 44.0
[14, 15] 127 14.9
TE5 3 444 51.9
@ 411 48.1
BMI Z 3743 T 62 7.3
1EH# 585 68. 4
e T 208 24.3

3.2 BAEMHAREBIHTER

B AR Z A G g, Wk
2, FREKE WA B TR/ANE (P=0.034 <
0.05) . B figdyh 23, HAPER
STRFEFETEME (P=0.048 <0.05), JH& . IEH .
o F BN NP 2 38 o 23, R0 B 2%
5 (P=0.852>0.05).

R2 BEUMHEITESER

%51 FHE M ql e
AEHS [11, 12) 21 15 23
[12, 13) 22 17 24

[13, 14) 24 19 25

[14, 15] 24 18 25

P51 % 23 17 24
7 23 18 26

BMI Z ¥4y T4 23 18 24
EH 23 18 25

e I 23 18 25

3.3 EREAHNERWETHE

ERIIHTHRES ARFIERR T 1 S A,
AR T AT R T 0.2 IR, W
3o MRAEREHE B R T B RO i R A
RBILRE A A 45 5 A E N T R IRRE R
JEER, T - BRI AR fpoK IR E g

.47 -



il

EFERFRE 2025 F5HE46 £H4 8

JOURNAL OF MEDICAL INFORMATICS 2025,Vol.46,No. 4

B, WESE AR EBNUK ™ - ISR
o IRAE I AR S OKCR AR R R AR R,
BENR. FEMEHUCEHRAMN; T8 - HRER
BAGR, EER GERMERBARS; KR
HAREEHAEREAR, FEN. A m. FL

FLilim2e . ERBAM; AEHEAKRERATES
WFIEZREEA S, BRFK AR K75 -
AR R AR A L UL AR R
L WA REAMRK.

®3 BEREXTHRUWETFLE

BRI RRe B Bt A - AREEA mBoKIEARE ARt AESEABEE K - EFUEER
"%k — 0.36 — -0.53 —
£ — 0.34 0.32 — -0.30
e — 0.58 0.21 — —
KR 0. 40 0.21 -0.33 — -0.22
L&A -0.32 — -0.38 0.33 -0.35
IR il — — -0.30 -0.58 0.37
e — 0.38 — 0.43 0.35
AL — — -0.48 — 0.35
GRS — -0.31 -0.46 — -0.27
[ 0.31 0.21 — -0.21 -0.31
ERECR -0.60 — — — 0. 30
T -0.44 — — — -0.30

3.4 EAEFEEEHETEN NS TLERITER i
4 itig
TLLR 574 T, EEMHETES S50
Z e EIA T BN, TR 5K b TR AR A A 4 S

RERE L BB e (B= -1.49, B
95%C1Jg =2.77 ~ = 0.21) , BIAE 25 k2L £ P70 i
%, EZMRT R AE R % R B, AR
i MR e, JIRERARSE (B=-1.70, B
[1195% Cl 2y =2.97 ~ —0.43) . At 24051
VR T OO R, WAk 4.

F4 BEaEEEtERITO M XEK

[FAcyi iy FiR B 95% CI

IR e 25 BE i AR B -1.49 (-2.77, -0.21)
MEI2  -1.70 (-2.97, -0.43)

F - FERE R Bi#ll  -0.44 (-1.53, 0.65)
2 -0.35 (-1.43, 0.74)

EBOKMREA e BE -111 (-2.28, 0.05)
Bimi2  -1.07 (-2.25, 0.10)

PR e 2 1 R A PR 1 0.37 (-0.67, 1.40)
BT 2 0.21 (-0.81, 1.24)

K7 - AL AR BT -0.91 (-1.98, 0.15)
A 2 0.21 ( -0.81, 1.24)

.48 -

AR A G H WA EREES, X
PEAG I R R T . X T 68575 A 00 AR LML G
AR, BORAFR AN ZALTHFM, 1
Bei AR L HURZS SRR, 164 UK, 5 kA
THAEVERERAT N 35 B MO B g i Lo
DhZ SR AR, TR e AT b,
MR FR W T RER W PR AT, AR
BB AL T Al REE Lo P B ) 7= A A i Pt &
T o ARASTIRE R R AN I (A SRS AR 2
PERE PP AR AL 25 57 o X AT RER W A PE it
A SHWEARE R RAELN:, S WAkt
SWEMLRZ AR R, Wiz, sl H
e

4.2 BEMHERSEREXNXR

TE LV BER P55 PR IR AE R W R i a2
TR, BWRERE & e i LR T D4R
BEA] e PR B RO X SO 25 o A A



ESERFHRE 2025 FEE46 B4 H

il

JOURNAL OF MEDICAL INFORMATICS 2025,Vol. 46 ,No. 4

BEEAT I i) AR D) ke RE R R L (RE TR
R O R 25 R AR £ T A 4
REUHOIR -8, s B,
YA SEAE . EA M REREEERE ., MR
R AR IE [ R, X SE R S R AL &
HAEPHNEEREES. SMORE, KAWL
A A T RAEFUN 25 PR k£ 47 O 05 T s
PIZAL . ARG Tr R L RE R 1) 2 A el R e %
HEARE B, T B )L AR R
R, HGHAZEAE RN, e EL
R FEAPIF AT AR BY), X LY R —
SEAERER A WAL £ A T AR T A AL
Mo s LT D AR H AR I, A A s Akt
BAT I T T e AR L R IR R AR B
AT, TR A R B S A, I
HARAUE LR OB R ME TR IG T, AT 5T
JLETS DA OB AT, e 2R SR B it B 1) 1K
15

4.3 HIRMABZASHERUERRAENARRL
#H7TmE

AHIFAFAE—LE R R IE . — RAHEA R R TR
m—prheg ) LE R A, ERAFREE S, H
ARB AN SOR SR L, FrfEdkff ity . KK
TSR KAEAVE HL, s AR . AR a2
TrE st AR BB LE T A4E, DI smAEA
UM, TRMIRERZ W B AR A, A
SCAG AR e 5 S5 AR AU Ui e A 1] 2 72 X 4 32 JEE
BAERIREATAE R 5, AR T B A7 Ny
FHP T REXE IR 5 i A5, 52 me i A Ewf k. R
SR RTINS R A, AR IR AR S
P ARG AR, OIS R AL, il A
Z 5,

XEF U E R A, RREZALIT 3 ek
PETT ] o — AR R A A £ 9 A o A B Bl
SEREMERNERAIE : ARGEA R X AR B, A
WX R 'Y, I L SR A B
B, LIRS e p R B RE .
IEFRHE R G I MBS TR A

A UARIE 2B 2 AL B A& v, ansns
FRRRE R 0T . RGBT sadiit
PRREE Z A LR, Wi e HoE g5 LE S D
RN S 5 i XA RS R A, O A A i
WPRAL T BUE AL RS R, THRERAUT .

AT R T 0 A £ 9 A T D HG i 5t 4
FEZWE, fem 7 ILEE D ES G E A i Bk
Yo SEGRERIRE AN, Wkl kR
BEYIREFHRARIE 1 R, 30 BE G A2 4 i &
T ARAE o oAb, WA A T H AR A e
PEAEHE S S R A, H 5 T8 I Al
Grb e SR, T H A ki T AE AN [ Ak 22 530 fE
HRH AP R, AT UER T2
PEEAT NS R R B e OB, T ELBSIE T i X
Pl B A TR AE PPl LB T AR B SRR DU &
TR T o X8R B it — B BRI Vet B
AT 2 B R W) DR 38R FOUHE i 48 PR 2 A Bl A B8 52
B, PSR IR A DT he 1R R

fEETHE: HRR A AR, R E. #X
BT RFARA TR TIES; ZR%. M A TxR
PERE R R TR, LI T
FOE AT . ERE A B A
I, RERIE. SRR B ST, SR AR R Ak
WBRE. SR%T,

FIEE: A H FARGEA R TR,

S 30k

1 ez, Bs, 554, &, hE6 ~17 & JL#EF D
EH R, AE, BMLZLES [J]. PEEYWSER,
2021, 27 (4): 16 -20.

2 ik, SEE . CREDLEACRERE) Wik [J]. E3F
224, 2017, 39 (6): 530 —534.

3 2, SAIRE, RUE, . P EVE AR X g )L E
R ET REFRBL S S A PPRGEB T (1],
L E ek, 2023, 31 (10) : 1058 - 1064.

4 R4, Bz, Bass, &, 2016—2017 g 12 ~

- 49 .



&

SERSART

SIS 2025 E% 46 %%4 ,H\)q

JOURNAL OF MEDICAL INFORMATICS 2025,Vol.46,No. 4

10

11

12

13

17 2 LEE DERBE O E R R AR [J]. TE
BF5E, 2022, 51 (4): 544 -549.

TR, SR, BEREIELE ] aEadtBAg,
2013, 7 (1): 27 -29.

fifm . BEEIAA AR A SR [T]. EAMESE (1
A4t |, 2003 (6) : 368 —371.

AR, RIBERS, SRR, . 24 h gL RIS A R
PR [I]. hEEYSETR, 2023, 29 (9): 78 -82.
BURROWS T L, MARTIN R J, COLLINS C E. A systemat-
ic review of the validity of dietary assessment methods in
children when compared with the method of doubly labeled
water [ J]. Journal of the American dietetic association,
2010, 110 (10) . 1501 -1510.

LIVINGSTONE M B E, ROBSON P J, WALLACE ] M W.
Issues in dietary intake assessment of children and adoles-
cents [J]. British journal of nutrition, 2004, 92 (S2):
S213 - 8222.

KLESGES R C, STEIN R J, ECK L. H, et al. Parental in-
fluence on food selection in young children and its relation-
ships to childhood obesity [J].
clinical nutrition, 1991, 53 (4). 859 —864.

KRWR, XU . LTI A B Bl B 2o B BT RS
[1]. #%3f, 2022, 35 (12). 144 —147.

ANDREW L, BARWOOD D, BOSTON J, et al. Serious

The American journal of

games for health promotion in adolescents - a systematic
scoping review [ J]. Education and information technolo-
gies, 2023, 28 (5): 5519 —5550.

DE VLIEGER N M, SAINSBURY L, SMITH S P, et al.
Feasibility and acceptability of ‘ vitavillage’ : a serious game

for nutrition education [J]. Nutrients, 2021, 14 (1) . 189.

14

15

16
17

18

19

20

21

22

World Health Organization. Growth reference data for 5 ~ 19
year [ EB/OL]. [2024 — 11 = 10] https: //www. who. int/
tools/ growth — reference — data — for —5t019 — years/indicators.
TYLKA T L, KROON VAN DIEST A M. The intuitive eat-
ing scale — 2 item refinement and psychometric evaluation
with college women and men [J]. Journal of counseling
psychology, 2013, 60 (1) 137.

Bl Geiteeddrik (ML deat: WA, 2012.
EREE, B, xRk . FHAOENE I R i
WEFEELR [J]. HEREE, 2023, 37 (4): 310 -313.
SAUNDERS J F, NUTTER S, WAUGH R, et al. Testing
body — related components of objectification theory: a meta
— analysis of the relations between body shame, self — objec-
tification, and body dissatisfaction [J]. Body image, 2024,
50 (6): 101738.

BARNHART W R, BRADEN A L, JORDAN A K. Negative
and positive emotional eating uniquely interact with ease of
activation, intensity, and duration of emotional reactivity to
predict increased binge eating [ J]. Appetite, 2020, 151
(8): 104688.

BANOS R M, CEBOLLA A, MORAGREGA I, et al. Rela-
tionship between eating styles and temperament in an anorex-
ia nervosa, healthy control, and morbid obesity female sam-
ple [J]. Appetite, 2014, 76 (5): 76 —83.

NGUYEN - MICHEL S T, UNGER J B, SPRUIJT - METZ
D. Dietary correlates of emotional eating in adolescence
[J]. Appetite, 2007, 49 (2): 494 —499.

ADAMO K B, BRETT K E. Parental perceptions and child-
hood dietary quality [J]. Maternal and child health jour-
nal, 2014, 18 (4): 978 —995.

o

BEGAE

(BEA5 B2EZRE) WIS @, SRR &8 TS hip: //www. yxxxx, ac. en, R4k |

FEM IR -

e

(EF1585%%) Mt |

B S S T S S U O S S U O SR

- 50 -



