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The chain mediation of depression and emotional eating between

self-control and weight loss outcomes in patients after sleeve
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Abstract

Key words

Background and aims: Obesity is a major global health challenge, and laparoscopic sleeve
gastrectomy (LSG) is a widely used bariatric procedure. However, weight loss outcomes vary
considerably among patients. Psychological factors and eating behaviors are increasingly recognized as
important determinants of postoperative success, yet the underlying mechanisms remain unclear. This
study aimed to examine the relationship between self-control and 12-month postoperative weight loss
(%EWL) after LSG, and to test the independent and chain mediating roles of depression and emotional
eating.

Methods: In a cross-sectional study, 202 LSG patients from the Third Xiangya Hospital of Central
South University completed the Brief Self-Control Scale (BSCS), Patient Health Questionnaire-9 (PHQ-
9), and the emotional eating subscale of the Dutch Eating Behavior Questionnaire (DEBQ). % EWL
within 12 months after surgery was calculated. Pearson correlations were conducted, and mediation was
tested using Process v4.0 (model 6) with 5 000 bootstrap samples while controlling for sex and
postoperative time.

Results: Overall, BSCS, PHQ-9, DEBQ-EE, and %EWL averaged 21.76+4.15, 5.544+3.91, 30.72+11.25,
and (60.94+31.61)% , respectively. Self-control correlated negatively with depression (r=-0.697) and
emotional eating (r=—0.441) and positively with % EWL (+=0.566; all P<0.01). % EWL correlated
negatively with depression (+=—0.467) and emotional eating (r=—0.348, P<0.01). Adjusted regression
showed positive prediction of % EWL by self-control (£=0.291 9, P<0.01) and negative prediction by
depression (f=-0.155 6, P<0.05) and emotional eating (f=-0.115 8§, P<0.05). Mediation analysis showed
that the indirect effect through the path "self-control — depression — %EWL" was 0.848 8 (95% CI=
0.178 7-1.573 0). The indirect effect through the path "self-control — emotional eating — %EWL" was
0.259 8 (95% (CI=0.033 4-0.564 3). The chain indirect effect through the path "self-control —
depression — emotional eating — %EWL" was 0.131 7 (95% CI=0.005 9-0.322 8); the total indirect
effect accounted for 35.83% of the total effect.

Conclusion: Higher self-control after LSG enhances weight loss both directly and indirectly by
alleviating depression and emotional eating. Routine psychological screening and eating-behavior
interventions are warranted to consolidate long-term benefits.

Bariatric Surgeries; Gastrectomy; Hand-Assisted Laparoscopic Surgery; Self-Control; Depression; Eating Behaviors
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Tablel Comparison of scale scores among patients after LSG (x + s)

TiH BSCS PHQ-9  IfF#MEE %EWL(%) Tt H BSCS PHQ-9  Ii5#MEdEE  %EWL(%)
SRR 21.76+4.15 5544391 30.72+11.25 60.94+31.61 || BSUAIRIL
5 Sy 2233+4.017 5.19+3.843 30.86+10.81 63.8+34.7
B 21.3443.97 5.87+3.78  30.28+9.93 52.66+26.87 PN 20.7744.229  6.25+3.95 31.24+11.71 56.0+27.2
& 22114429  527+4.01 31.08+12.28 67.86+33.68 || Ei& 2429+2.812 2.86+2.673 22.29+10.77 74.1%21.4
t -1.318 1.082 -0.052 -3.567 F 4.885 3.578 2.087 2.082
P 0.189 0.281 0.616 <0.001 P 0.008 0.030 0.127 0.127
IR (%) SCHAREE
<25 19.77+4.06  7.19+4.53  33.52+11.74 53.60+31.47 || H#IFFKLLF  22.05+3.41 4.55+3.22 27.65+10.35 69.63+33.19
26~30 21.98+3.95 521x3.46 28.76x10.81 62.46+30.44 || @ 22.42+4.57  5.33+4.60 27.45+12.66 65.28+31.77
31~40 22.5043.74  5.11+3.46 29.54x10.09 63.53+£30.49 || KRELuih%  21.95+£3.85 5.51+3.64 30.52+10.60 63.65+34.37
41~50 22.52+4.62 443397 33.05£13.47 65.19+40.81 || ARELIE  21.17+4.46  5.96+4.03 33.28+11.08 53.63+26.89
>50 24.43+4.83  3.57+£3.05 28.14x13.56 63.88+17.22|| F 0.854 0.733 2742 2.222
F 4.904 3.695 1.683 0.969 P 0.466 0.534 0.044 0.087
P 0.001 0.006 0.155 0.426 Bl
ARJEHFE (H ) ST AR 21.9+44.08  5.39+3.79 31.92+12.01 63.66+33.01
<3 20712432 5.87+4.16 32.11x12.21 44.64+19.29 || BT AE 23.67+3.88  2.17+2.40 28.33+7.50 67.66+41.74
4~6 21.53+3.94  6.15+4.10  30.65£9.89 69.88+36.20 || Tl 20.90+4.95  5.72+3.40 29.79+10.07 57.27431.33
7~12 23.80+3.31  4.37+2.95 28.39+10.62 79.88+29.89 || £/ 19.06+3.88  8.53+5.01  34.00+11.06 47.48+21.02
F 10.449 3.449 1.884 31.659 FAth 22924324  5.39+3.79  26.65+9.42 60.60+29.32
P <0.001 0.032 0.155 <0.001 F 3.328 4.038 2.053 1.149
JE AT H P 0.012 0.004 0.088 0.335
et 21.88+4.11  5.06+3.17  29.0+9.85 61.44+37.50 || AU A (On)
I 21.73+¢4.17  5.64+4.04 31.07x11.51 60.84+30.41 || <3000 20.72+4.51  5.92+4.48 31.40+10.75 55.23+29.95
t 0.192 -0.794 -0.976 0.088 3000~5000  21.89+4.05 5.78+3.90 29.97+10.68 57.82+27.87
P 0.848 0.428 0.330 0.930 5000~10000 21.72+3.65 4.91+3.05 33.19+12.65 65.50+35.73
>10 000 22.90+4.14  5.36+3.96 28.48+11.04 68.22+33.57
F 2241 0.656 1.413 1.848
P 0.085 0.580 0.240 0.140
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Table 2 Correlations of main variables (r)

Ag 1 Fedz il £k TS %EWL
EEi=t] 1 — — —
ELIETS -0.697" 1 — _

I inuacy -0.441" 0.412" 1 —
%EWL 0.566" -0.467" -0.348" 1
:1)P<0.01
Note: 1)P<0.01
2.4 WY
i F Process 4.1 BEAT A A 800 o0 A, TR 14
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KA (B=-0.716 7, P<0.01) H.A7 F 2 () Fi ) £
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A A SR s AR K P X g R
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HOIRE S AR AT I g P [ B IR fS
A S Y N 111 N N [ 2 B R I DO B N e
HCRA W R BUAE ] (B=-0.115 6, P<0.05;
B=-0.115 8, P<0.05), Tfi F F&4% il X5 A Ji5 9 5 250 0
AR IERTMEA (8=0.2919, P<0.01) (#£3).
K H Bootstrap £ 55 16 X A A 8500 347 i — 20 K
%,m%%% VAR FONG & 1 2 0 b A VR
$ﬁﬂﬁﬁﬁ1quAW%ﬁ A R
Fh e A . B A FEES A —
%wm@mm¢lﬂf1mmm)
95% CIA L& 0, UL W30 AR 0 v A 1 & 3
S, H IS A 4 B %EWL 4 L h
AR 2 (0259 8), Bootstrap 95% CI AL 50, #
WP AMERREE. =, HARE
il — B0 A8 — 1 25 v —%EWL 4l B A 2L
M3 (0.1317), Bootstrap 95% CIANELE 0, FKHIH
IS 55175 28 1k B e B AR T A AR BT A U OC AR (]
MEEX A ERRE (K4), LSGREREMNA
AW E T %EWL i LR A2 an 15 1 iR .

Bootstrap

F3 #EXRTEBSH
Table 3 Analysis of chain mediation model
[ =1 75 IS FAL [ 2R 40 . 25 1
SERA OO AR r P F B t
B SE €] 0.700 3 0.490 4 63.502 4 -0.716 7 -13.462 5"
5] — — — -0.019 6 -0.3819"
A J i ] — — — 0.073 2 1.368 5
(A e -y F1 el 0.471 8 0.222 6 14.104 5 -0.294 8 -3.231 1"
B KF — = = 0.208 5 2.369 8%
T3 = = — 0.082 6 1.300 2
ENE ] = = = -0.065 8 -0.430 1
%EWL, A Pzl 0.690 0 0.476 1 35.626 3 0.2919 3.787 9V
TERK - — — — -0.1556 -2.118 3%
EqEaiiscy — — — -0.1158 -1.974 47
i — — — 0.160 4 3.055 9V
I fi] — — — 0.3330 6.076 4"

7F:1)P<0.05;2)P<0.01
Note: 1) P<0.05; 2) P<0.01
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Table 4 Analysis of chain mediation pathways

LRIy UIA B S.E. 95% CI AR R 2500
EAZER 22215 0.586 8 2.6309~4.292 5 64.17%
[ ERE 1 - [ Fedz il — AR —%EW L 0.848 8 0.347 0 0.178 7~1.573 0 24.52%
(AL 2. A FAE TG i B —%EWL 0.259 8 0.140 1 0.033 4~0.564 3 7.50%
[JEERK 3+ [ FeAa il — AR — 1 2 M B —%E WL 0.1317 0.0822 0.005 9~0.322 8 3.80%
SR, 1.2402 03816 0.517 4~2.023 9 35.83%
SN, 3.4617 0.4213 2.630 9~4.292 5 100.00%

1) P<0.01
2) P<0.05

029197
1 #XHMERTEE

Figurel Chain mediation model

3 i #

31 REEHFLEITARFESBENRINK

AWFFE BN, LSG AR JG & 1Y B 345§l 58 1 ib
T 2w ok E (21.67+4.15) , 5 BE1E AR —
HO, B AR T IR SRR I KT B
TA A 2 A B SE Al XU PR R, L Rg ) ] BE RS &
AAEAP, AR LSG AR S5 B 3 A A 5 1 AR AE
IR (5.54+391), 5 Alyahya ZZVBF 5% 45 5 46 1,
Al e S AR R A I E B A T
AIRA K WHEMEHEEL TP EKFE (3072
11.25), KT R FAR MM E/ AT, $1LR [
FARMIZESG T CESR . OB 1T LR nlig
BB i ALHE R RN, WEBAEZE (4
2AE ) NG 2 MR R B L B0 R T A
AN A

AT B E N ESR R E, P REWL A
(60.94+31.61) %, £54 1SG ARG 145K £ E I
Y A SRS R A B A R e XU R R R
JE VAR JE , R AE K BE 7 I R DL 4 T PE AR K TRk
Ho AR5 B Lo v AR D ORI T
{H 3G F MBS R 9 1 501 22 5 04 2538 i A7 4 a7
W ARG ig i, BRETE 458 TR IR Tk £
Y PERIFELRAFIE (AN BMI) fU22 5 MYdathlix LR
FePRZ a0 e 3 A5 5 i ] BE S O
A 5% T T 73 b 1B T LA BH A R o

3.2 BEEH . M.BEEMHRERENRNEXR

R AL

AW KRB, [ IS AE T AR 5 e E AR
(9 1F [ F T (B=0.2919, P<0.01) . 4E3F AR
BMOR (CInRFFRE R TR W AR D
v MR A RGBSR H AR, BESE T IR R
FA L I 2k A 3 i RE T wIE RS, HLE U &
W G A S o A4 A OC 1 it B A7 oA v HL AT T
7 Ok 5 AF MBS S0 UR A BT [ 3% 45 il K 19 42 1k
K AR T . AR (B=-0.115 6, P<0.05) HIfE %%
PEFEE (B==0.115 8, P<0.05) ¥k A J5 i 30 5
(R B 1) T A T, R4S MBS AT RE i I I T R A
PR AR B GBI ART, R4 H A RS A A AE SR
FEARET S AR A EIE N I R AE B A N I )
AT BE N EE POAREY, O BE hniG 2g pE e AR, B
SO R AR 25 1 AN A BE RS AR T
Hefr, 50RO E A OGS PR A0 B
PRG540 0 1A 3l 2ok 8 A v B v IR ) 5 oK
TRV D L X B NS S G U3y = | K NI
MW, RARF W ERR . RIE SRS,
ARG B FH L] REAFTE 22 B 0F . B W U &5 H A ik
R, KORTY RIFRIEH .
3.3 HEpFAEAMHRMEX P NEA

A5 75 T H0AR R K 5 v E B AR A TR A
55l HASOR B R A LA (D) SRR Y TR A AR
I FR A% i KA 5 A XU 3 A DG, i AR
e E/NERE AR SRR INA S, WS T
o 0 — i A 1 B Ak 0T i B AR 25 L AR SCRO D
ABAE 1 F 4 ) 5 el F AR R B 4t A AE A (rh
IOV b 24.52%) o () TEZEEHEE TR A EH
TR Y 3R B8 O A B T b oh s vk kT
R AR AT 5 P 1 1 XURS: B G B0m IR o o S .
25 Pk B e B FR A R e AR TR) R S 43 A AR
R A0 5 H7.50%) o (3) 88 1EH . 3

http://www.zpwz.net



1470 W E AR A

5 34 45

IS G 26 1 it Ik WA R s U A AR . BRI
HVE AP R 2, A BT 2 5 K40 BR S E,
SR, A TR AH DG 9 18 M 98 W1 B 38 2 5% e 28 3
i (i i 2 ) B AR R AR AR & ) i
RAGH DS OB % AR 2.34%) LAk
TR S | T A = e Ik T [ R A A
IR0 e 2 B ASCR AN A A B S RO

Zi bR, AW E IRTE LSG R J5 B3 R
PFT A FR 4% 0T s T AR A 5 e K B AR R g
HEER PR APLE, FE TS, =T EEDN
FFR P 68 1A B T G2 g AR 4 . w1 gk
EE, DT HE AR S5 U8 EE 2R I 1 By AR 5 A
FeF U, I SRR S T TR A 5 KR A G
e N = I K2 A G = sl T W R
FPA ER AR R . [FIE, RN LSC AR 5 B
HAETE B TR KO B R E B, DR AR L
AR B HAE

{EAF FEAFAE LR SR B - (1) A 7 1o 158 31 BIR il
TR, KERTFIFRAMIFE; 2) LN A
Lm%% FEARMR T AZIR, REMP AR A
$% 3) MU et B — ik g, Bl

i%%%ﬁﬁ%m KoK T H L2 IR
TSRS EMCRN R, I EREREE
P T 4 TR A 4K 0

E TR FER . LEFINBEWSS KBS
S AT R AIEIRIR G I TR R
e IR E,

TR

Rl R FTAAEHH BN RAEA TR
5% 3k

[1] Ataey A, Jafarvand E, Adham D, et al. The relationship between
obesity, overweight, and the human development index in World
Health Organization eastern Mediterranean Region countries[J]. J
Prev. Med Public Health, 2020, 53(2): 98-105. doi: 10.3961/
jpmph.19.100.

(2] Wi, 1A, FRAERT QT AR s AR AR R BIARS
¢ R [J]. v A2 I IR 8 57 4 7, 2022, 30(3): 182-191. doi:
10.3760/cma.j.cn115822-20220318-00051.

Ma MW, Zeng ZY, Kang WM. History, current paradigm and
research progress of bariatric/metabolic surgery[J]. Chinese Journal

of Clinical Nutrition, 2022, 30(3): 182-191. doi: 10.3760/cma. j.

http://www.zpwz.net

cn115822-20220318-00051.

[3] Lin X, Li H. Obesity: epidemiology, pathophysiology, and
therapeutics[J]. Front Endocrinol (Lausanne), 2021, 12:706978. doi:
10.3389/fend0.2021.706978.

[4] Carter A, Hoang N, Gilbert P, et al. Body weight perception
outweighs body weight when predicting shame, criticism,
depression and anxiety for lower BMI range and higher BMI range
adults[J]. J Health Psychol, 2022, 27(10):2276-2290. doi: 10.1177/
13591053211027641.

[5] Law S, Dong S, Zhou F, et al. Bariatric surgery and mental health
outcomes: an umbrella review[J]. Front Endocrinol: Lausanne,
2023, 14:1283621. doi:10.3389/fendo.2023.1283621.

(6] TREMTE, XU, TRV . SRR A T ARSI AR T i

FH TR [T]. v [ 35 58 1 B 2% 7, 2025, 34(4): 614-624. doi:
10.7659/.issn.1005-6947.250099.
Zhang YQ, Liu Y, Zhang ZT. Advances in the application of
endoscopic techniques in postoperative complications after
bariatric-metabolic surgery[J]. China Journal of General Surgery,
2025, 34(4):614-624.doi:10.7659/j.issn.1005-6947.250099.
(7] ZEB0%, XU, SRANIEE, 45 QTP AR e S A T AR R 2 2020 4F
BE AR (9], R B 9z AN BE 4R 3, 2021, 41(5): 533-542. doi:
10.19538/j.cjps.issn1005-2208.2021.05.08.
Li MY, Liu Y, Zhang SH, et al. Greater China metabolic and
bariatric surgery database registry report(2020)[J]. Chinese Journal
of Practical Surgery, 2021, 41(5): 533-542. doi: 10.19538/j. cjps.
issn1005-2208.2021.05.08.

[8] El Ansari W, Elhag W. Weight regain and insufficient weight loss
after bariatric surgery: definitions, prevalence, mechanisms,
predictors, prevention and management strategies, and knowledge
gaps-a scoping review[J]. Obes Surg, 2021, 31(4):1755-1766. doi:
10.1007/s11695-020-05160-5.

[9] Spirou D, Raman J, Smith E. Psychological outcomes following
surgical and endoscopic bariatric procedures: a systematic
review[J]. Obes Rev, 2020, 21(6):¢12998. doi:10.1111/0br.12998.

[10] V&2, BB, =T, & -G IF 2200 LA AR O3

FEAE B HAH T T A 7RI S M ). v A AR, 2025,
34(4):686-697. doi:10.7659/j.issn.1005-6947.250102.
Pan RL, Zhao PK, Li YX, et al. Psychological characteristics of
obese patients with polycystic ovary syndrome and their impact on
the efficacy of bariatric surgery[J]. China Journal of General
Surgery, 2025, 34(4): 686-697. doi: 10.7659/j. issn. 1005—
6947.250102.

[11] Hofmann W, Grelle S, Nielsen KS, et al. Self-control and
behavioral public policy[J]. Curr Opin Psychol, 2024, 59:101873.
doi:10.1016/j.copsyc.2024.101873.

[12] Chuang HL, Wang YF. Understanding the associations among

perceived stress, self-control skills, and overeating in Asian


http://dx.doi.org/10.3961/jpmph.19.100
http://dx.doi.org/10.3961/jpmph.19.100
http://dx.doi.org/10.3760/cma.j.cn115822-20220318-00051
http://dx.doi.org/10.3760/cma.j.cn115822-20220318-00051
http://dx.doi.org/10.3760/cma.j.cn115822-20220318-00051
http://dx.doi.org/10.3760/cma.j.cn115822-20220318-00051
http://dx.doi.org/10.3389/fendo.2021.706978
http://dx.doi.org/10.3389/fendo.2021.706978
http://dx.doi.org/10.1177/13591053211027641
http://dx.doi.org/10.1177/13591053211027641
http://dx.doi.org/10.3389/fendo.2023.1283621
http://dx.doi.org/10.7659/j.issn.1005-6947.250099
http://dx.doi.org/10.7659/j.issn.1005-6947.250099
http://dx.doi.org/10.7659/j.issn.1005-6947.250099
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2021.05.08
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2021.05.08
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2021.05.08
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2021.05.08
http://dx.doi.org/10.1007/s11695-020-05160-5
http://dx.doi.org/10.1007/s11695-020-05160-5
http://dx.doi.org/10.1111/obr.12998
http://dx.doi.org/10.7659/j.issn.1005-6947.250102
http://dx.doi.org/10.7659/j.issn.1005-6947.250102
http://dx.doi.org/10.7659/j.issn.1005-6947.250102
http://dx.doi.org/10.1016/j.copsyc.2024.101873

g BEGE AR EERRAELSG EEE B REH SR EZRZEWER T NEA 1471

adolescents[J]. J Dev Behav Pediatr, 2022, 43(5):e347-e355. doi:
10.1097/DBP.0000000000001050.

[13] A5G . RS T W RT R 1 A4 I £ 155 2 1k 0 £ 47 Sy 1) 52 o A
7% [D]. AL L HONE K2F, 2019. doi:10.7666/d.Y3562922.

Hou GH. The effect of state boredom on emotional eating behavior
of restricted eaters[D]. Hefei: Anhui Normal University, 2019. doi:
10.7666/d.Y3562922.

[14] Dakanalis A, Mentzelou M, Papadopoulou SK, et al. The
association of emotional eating with overweight/obesity,
depression, anxiety/stress, and dietary patterns: a review of the
current clinical evidence[J]. Nutrients, 2023, 15(5): 1173. doi:
10.3390/nu15051173.

[15] Athanasiadis DI, Martin A, Kapsampelis P, et al. Factors associated
with weight regain post-bariatric surgery: a systematic review[J].
Surg Endosc, 2021, 35(8): 4069-4084. doi: 10.1007/s00464-021~
08329-w.

[16] e Bz o AR oy 2 ORI A AR 220, r el B plp s

HIMBHER G322 NE PR SR S T AL . i I R A4S
PR IMEHAYT A6 RE (2024 BO[T]. I SEHAMEHIE, 2024, 44(8):
841-849. doi:10.19538/j.cjps.issn1005-2208.2024.08.01.
Chinese Society of Thyroid and Metabolism Surgery, Chinese
Society of Surgery, Chinese Medical Association; Chinese Society
for Metabolic &Bariatric Surgery, Chinese College of Surgeons,
ChineseMedical Doctor Association. Chinese clinical guidelines for
the surgery of obesity andmetabolic disorders (2024 edition) [J].
Chinese Journal of Practical Surgery, 2024, 44(8): 841-849. doi:
10.19538/j.cjps.issn1005-2208.2024.08.01.

[17] 2%, Redsty, Znr g, 4 . fAj= A Fe s il R v SO R AU A

B 100, B I A O B 25 24 5, 2021, 29(1):83-86. doi: 10.16128/).
cnki.1005-3611.2021.01.017.
Luo T, Cheng LM, Qin LX, et al. Reliability and validity of
Chinese version of brief self-control scale[J]. Chinese Journal of
Clinical Psychology, 2021, 29(1):83-86. doi:10.16128/j.cnki.1005-
3611.2021.01.017.

[18] Spitzer RL, Kroenke K, Williams JB. Validation and utility of a
self-report version of PRIME-MD: the PHQ primary care study.
primary care evaluation of mental disorders. patient health
questionnaire[J]. JAMA, 1999, 282(18): 1737-1744. doi: 10.1001/
jama.282.18.1737.

[19] Barrada JR, van Strien T, Cebolla A. Internal structure and
measurement invariance of the Dutch eating behavior questionnaire
(DEBQ) in a (nearly) representative Dutch community sample[J].
Eur Eat Disord Rev, 2016, 24(6):503-509. doi: 10.1002/erv.2448.

[20] FLEEE . BRI LR 2 %) £ Wy 2 28 TR 0 1] 19 22 BL TR [ D). T
PR PERIR2E, 2012, doi:10.7666/d.y2149456.

Kong FC. The neural mechanisms in attentional bias on food cues

for restraint eaters[D]. Chongqing: Southwest University, 2012. doi:

10.7666/d.y2149456.

[21] B2, B0, BUREFS, 25 RRETREAT A IFILIE QS BB AT R K A

0. P ELO I T AR 4R, 2022, 36(12): 1041-1045. doi:
10.3969/j.issn.1000-6729.2022.12.009.
Gu R, Cao N, Zhao XL, et al. Binge eating behavior and self-
control in binge-eating disorder patients with obesity[J]. Chinese
Mental Health Journal, 2022, 36(12): 1041-1045. doi: 10.3969/].
issn.1000-6729.2022.12.009.

[22] Marentes-Castillo M, Castillo I, Tomas I, et al. Understanding the
antecedents of healthy and unhealthy weight control behaviours:
Grit, motivation and self-control[J]. Public Health Nutr, 2022, 25
(6):1483-1491. doi:10.1017/S1368980021004791.

[23] Alyahya RA, Alnujaidi MA. Prevalence and outcomes of
depression after bariatric surgery: a systematic review and meta-
analysis[J]. Cureus, 2022, 14(6):¢25651. doi:10.7759/cureus.25651.

[24] Zare H, Rahimi H, Omidi A, et al. Relationship between emotional
eating and nutritional intake in adult women with overweight and
obesity: a cross-sectional study[J]. Nutr J, 2024, 23(1): 129. doi:
10.1186/512937-024-01030-3.

[25] XU, FRICHE, 55, 45 APR B VIBRANCIEAR 2 R Bt 7

ARIBE X 155 25 1 0 B B R[], 9 B A 24 R, 2023, 38(11):84-
87. doi:10.3870/j.issn.1001-4152.2023.11.084.
Liu X, Zhang WJ, Yue WW, et al. The influence of weight bias
internalization on emotional eating in patients to undergo sleeve
gastrectomy[J]. Journal of Nursing Science, 2023, 38(11): 84-87.
doi:10.3870/j.issn.1001-4152.2023.11.084.

[26] Wong LY, Zafari N, Churilov L, et al. Change in emotional eating
after bariatric surgery: systematic review and meta-analysis[J]. BJS
Open, 2020, 4(6):995-1014. doi:10.1002/bjs5.50318.

[27] Nicolau J, Sanchis P, Sfondrini G, et al. The EBBS questionnaire
(eating behavior after bariatric surgery) is a useful tool for
identifying individuals at risk of long-term weight regain after
sleeve gastrectomy[J]. Obes Surg, 2025, 35(5): 1769-1778. doi:
10.1007/s11695-025-07836-2.

[28] Voorwinde V, Hoekstra T, Monpellier VM, et al. Five-year weight
loss, physical activity, and eating style trajectories after bariatric
surgery[J]. Surg Obes Relat Dis, 2022, 18(7):911-918. doi:10.1016/
j-soard.2022.03.020.

[29] Kitamura R, Chen R, Trickey A, et al. Positive and negative
independent predictive factors of weight loss after bariatric surgery
in a veteran population[J]. Obes Surg, 2020, 30(6):2124-2130. doi:
10.1007/s11695-020-04428-0.

[30] Risi R, Rossini G, Tozzi R, et al. Sex difference in the safety and
efficacy of bariatric procedures: a systematic review and meta-
analysis[J]. Surg Obes Relat Dis, 2022, 18(7): 983-996. doi:
10.1016/j.s0ard.2022.03.022.

[31] Boat R, Williams RA, Dring KIJ, et al. Associations of self-control

http://www.zpwz.net


http://dx.doi.org/10.1097/DBP.0000000000001050
http://dx.doi.org/10.1097/DBP.0000000000001050
http://dx.doi.org/10.7666/d.Y3562922
http://dx.doi.org/10.7666/d.Y3562922
http://dx.doi.org/10.7666/d.Y3562922
http://dx.doi.org/10.3390/nu15051173
http://dx.doi.org/10.3390/nu15051173
http://dx.doi.org/10.1007/s00464-021-08329-w
http://dx.doi.org/10.1007/s00464-021-08329-w
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2024.08.01
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2024.08.01
http://dx.doi.org/10.19538/j.cjps.issn1005-2208.2024.08.01
http://dx.doi.org/10.16128/j.cnki.1005-3611.2021.01.017
http://dx.doi.org/10.16128/j.cnki.1005-3611.2021.01.017
http://dx.doi.org/10.16128/j.cnki.1005-3611.2021.01.017
http://dx.doi.org/10.16128/j.cnki.1005-3611.2021.01.017
http://dx.doi.org/10.1001/jama.282.18.1737
http://dx.doi.org/10.1001/jama.282.18.1737
http://dx.doi.org/10.1002/erv.2448
http://dx.doi.org/10.7666/d.y2149456
http://dx.doi.org/10.7666/d.y2149456
http://dx.doi.org/10.7666/d.y2149456
http://dx.doi.org/10.3969/j.issn.1000-6729.2022.12.009
http://dx.doi.org/10.3969/j.issn.1000-6729.2022.12.009
http://dx.doi.org/10.3969/j.issn.1000-6729.2022.12.009
http://dx.doi.org/10.3969/j.issn.1000-6729.2022.12.009
http://dx.doi.org/10.1017/S1368980021004791
http://dx.doi.org/10.7759/cureus.25651
http://dx.doi.org/10.1186/s12937-024-01030-3
http://dx.doi.org/10.1186/s12937-024-01030-3
http://dx.doi.org/10.3870/j.issn.1001-4152.2023.11.084
http://dx.doi.org/10.3870/j.issn.1001-4152.2023.11.084
http://dx.doi.org/10.1002/bjs5.50318
http://dx.doi.org/10.1007/s11695-025-07836-2
http://dx.doi.org/10.1007/s11695-025-07836-2
http://dx.doi.org/10.1016/j.soard.2022.03.020
http://dx.doi.org/10.1016/j.soard.2022.03.020
http://dx.doi.org/10.1007/s11695-020-04428-0
http://dx.doi.org/10.1007/s11695-020-04428-0
http://dx.doi.org/10.1016/j.soard.2022.03.022
http://dx.doi.org/10.1016/j.soard.2022.03.022

1472 W E AR A

5 34 45

with physical activity, physical fitness, and adiposity in
adolescents[J]. Behav Med, 2024, 50(1): 82-90. doi: 10.1080/
08964289.2022.2114416.

[32] Park YH, Jeong YW, Park HK, et al. Mediating effect of self-
control on the relationship between obesity-related stress and
weight control behavior among female college students with
overweight and obesity[J]. Healthcare (Basel), 2024, 12(5):522. doi:
10.3390/healthcare12050522.

[33] Naets T, Vermeiren E, Vervoort L, et al. Self-control training
supplementing inpatient multidisciplinary obesity treatment in
children and adolescents[J]. Behav Res Ther, 2023, 167: 104335.
doi:10.1016/j.brat.2023.104335.

[34] Gorin AA, Leahey TM, Cornelius T, et al. Self-control and grit:
associations with weight management and healthy habits[J]. J
Behav Med, 2024, 47(1): 160-167. doi: 10.1007/s10865-023~
00431-9.

[35] Gu L, Lin K, Du N, et al. Differences in the effects of laparoscopic
sleeve gastrectomy and laparoscopic Roux-en-Y gastric bypass on
gut hormones: systematic and meta-analysis[J]. Surg Obes Relat
Dis, 2021, 17(2):444-455. doi:10.1016/j.s0ard.2020.10.018.

[36] van Reekum EA,Darcy M, Drage J, et al. Psychiatric and cognitive
functioning after metabolic and bariatric surgery: a systematic
review and meta-analysis[J]. Obes Rev, 2025:e¢13968. doi: 10.1111/
obr.13968.

[37] Ngenge S, Xie LY, McAdams C, et al. Depression and anxiety as
predictors of metabolic and bariatric surgery completion among
ethnically diverse patients[J]. Obes Surg, 2023, 33(7):2166-2175.
doi:10.1007/s11695-023-06652—-w.

[38] Mauro MFFP, Papelbaum M, Brasil MAA, et al. Mental health and
weight regain after bariatric surgery: associations between weight
regain and psychiatric and eating-related comorbidities[J]. Arch
Endocrinol Metab, 2024, 68:¢230208. doi: 10.20945/2359-4292—~
2023-0208.

[39] Martens K, Hamann A, Miller-Matero LR, et al. Relationship
between depression, weight, and patient satisfaction 2 years after
bariatric surgery[J]. Surg Obes Relat Dis, 2021, 17(2):366—-371. doi:
10.1016/j.s0ard.2020.09.024.

[40] Muha J, Schumacher A, Campisi SC, et al. Depression and
emotional eating in children and adolescents: a systematic review
and meta-analysis[J]. Appetite, 2024, 200: 107511. doi: 10.1016/.
appet.2024.107511.

[41] Fulton S, Décarie-Spain L, Fioramonti X, et al. The menace of
obesity to depression and anxiety prevalence[J]. Trends Endocrinol
Metab, 2022, 33(1):18-35. doi:10.1016/j.tem.2021.10.005.

[42] Allison KC, Wu J, Spitzer JC, et al. Changes in eating behaviors

http://www.zpwz.net

and their relation to weight change 6 and 12 months after bariatric
surgery[J]. Obes Surg, 2023, 33(3):733-742. doi: 10.1007/s11695~
022-06442-w.

[43] Lopes KG, Romagna EC, Mattos DMF, et al. Disordered eating
behaviors and weight regain in post-bariatric patients[J]. Nutrients,
2024, 16(23):4250. doi:10.3390/nu16234250.

[44] He M, Zhan XQ, Liu C, et al. The relationship between self-control
and mental health problems among Chinese university students[J].
Front Public Health, 2023, 11: 1224427. doi: 10.3389/
fpubh.2023.1224427.

[45] Mueller J, Ahern AL, Jones RA, et al. The relationship of within-
individual and between-individual variation in mental health with
bodyweight: an exploratory longitudinal study[J]. PLoS One, 2024,
19(1):¢0295117. doi:10.1371/journal.pone.0295117.

[46] Minhas M, Murphy CM, Balodis IM, et al. Multidimensional
elements of impulsivity as shared and unique risk factors for food
addiction and alcohol misuse[J]. Appetite, 2021, 159:105052. doi:
10.1016/j.appet.2020.105052.

[47] Kim Y, Richards JS, Oldehinkel AJ. Self-control, mental health
problems, and family functioning in adolescence and young
adulthood:
effects[J]. J Youth Adolesc, 2022, 51(6): 1181-1195. doi: 10.1007/
$10964-021-01564-3.

between-person  differences and  within-person

[48] Geng Y, Gu J, Wang J, et al. Smartphone addiction and depression,
anxiety: the role of bedtime procrastination and self-control[J]. J
Affect Disord, 2021, 293:415-421. doi:10.1016/j.jad.2021.06.062.

[49] Guerrero-Hreins E, Stammers L, Wong L, et al. A comparison of
emotional triggers for eating in men and women with obesity[J].
Nutrients, 2022, 14(19):4144. doi:10.3390/nu14194144.

[50] Sarwer DB, Wadden TA, Ashare R, et al. Psychopathology,
disordered eating, and impulsivity as predictors of weight loss 24
months after metabolic and bariatric surgery[J]. Surg Obes Relat
Dis, 2024, 20(7):634-642. doi:10.1016/j.s0ard.2024.01.019.

[51] Minari TP, Aratjo-Filho GM, Tacito LHB, et al. Effects of mindful
eating in patients with obesity and binge eating disorder[J].
Nutrients, 2024, 16(6):884. doi:10.3390/nul6060884.

(Asptt  fi49)

AR5 AR IR, JANE 5, FVPREN . SRR 4 A ek

HUIERAY S 8 A FRdz i S5 AR Z Al skl AR ], o

i AR 2R i, 2025, 34(7): 1464-1472. doi: 10.7659/j. issn. 1005~

6947.250145

Cite this article as: Ma BJ, Zhou HN, Sun LL. The chain mediation of

depression and emotional eating between self-control and weight loss

outcomes in patients after sleeve gastrectomy[J]. Chin J Gen Surg,
2025, 34(7):1464-1472. doi: 10.7659/j.issn.1005-6947.250145


http://dx.doi.org/10.1080/08964289.2022.2114416
http://dx.doi.org/10.1080/08964289.2022.2114416
http://dx.doi.org/10.3390/healthcare12050522
http://dx.doi.org/10.3390/healthcare12050522
http://dx.doi.org/10.1016/j.brat.2023.104335
http://dx.doi.org/10.1007/s10865-023-00431-9
http://dx.doi.org/10.1007/s10865-023-00431-9
http://dx.doi.org/10.1016/j.soard.2020.10.018
http://dx.doi.org/10.1111/obr.13968
http://dx.doi.org/10.1111/obr.13968
http://dx.doi.org/10.1007/s11695-023-06652-w
http://dx.doi.org/10.20945/2359-4292-2023-0208
http://dx.doi.org/10.20945/2359-4292-2023-0208
http://dx.doi.org/10.1016/j.soard.2020.09.024
http://dx.doi.org/10.1016/j.soard.2020.09.024
http://dx.doi.org/10.1016/j.appet.2024.107511
http://dx.doi.org/10.1016/j.appet.2024.107511
http://dx.doi.org/10.1016/j.tem.2021.10.005
http://dx.doi.org/10.1007/s11695-022-06442-w
http://dx.doi.org/10.1007/s11695-022-06442-w
http://dx.doi.org/10.3390/nu16234250
http://dx.doi.org/10.3389/fpubh.2023.1224427
http://dx.doi.org/10.3389/fpubh.2023.1224427
http://dx.doi.org/10.1371/journal.pone.0295117
http://dx.doi.org/10.1016/j.appet.2020.105052
http://dx.doi.org/10.1016/j.appet.2020.105052
http://dx.doi.org/10.1007/s10964-021-01564-3
http://dx.doi.org/10.1007/s10964-021-01564-3
http://dx.doi.org/10.1016/j.jad.2021.06.062
http://dx.doi.org/10.3390/nu14194144
http://dx.doi.org/10.1016/j.soard.2024.01.019
http://dx.doi.org/10.3390/nu16060884
https://dx.doi.org/10.7659/j.issn.1005-6947.250145
https://dx.doi.org/10.7659/j.issn.1005-6947.250145
http://dx.doi.org/10.7659/j.issn.1005-6947.250145

