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Systematic review

Change in emotional eating after bariatric surgery: systematic
review and meta-analysis

L. Y. Wong1, N. Zafari1, L. Churilov1, L. Stammers1, S. Price1, E. I. Ekinci1,2 and P. Sumithran1,2

1Department of Medicine (Austin), University of Melbourne, and 2Department of Endocrinology, Austin Health, Melbourne, Victoria, Australia
Correspondence to: Dr P. Sumithran, Level 1, Centaur Building, Repatriation Hospital, 300 Waterdale Road, Heidelberg Heights, Victoria 3081 Australia
(e-mail: priyas@unimelb.edu.au)

Background: The effect of bariatric surgery on ‘emotional eating’ (EE) in people with obesity is unclear.
This systematic review and meta-analysis aimed to examine changes in self-reported emotional eating
behaviour after bariatric surgery.
Methods: Fifteen electronic databases were searched from inception to August 2019. Included studies
encompassed patients undergoing primary bariatric surgery, quantitatively assessed EE, and reported
EE scores before and after surgery in the same participants. Studies were excluded if they were not in
English or available in full text. The systematic review and meta-analysis were conducted according to
the PRISMA guidelines. Random-effects models were used for quantitative analysis. Study quality was
assessed using the National Heart, Lung, and Blood Institute quality assessment tool for before–after
(pre–post) studies with no control group.
Results: Some 23 studies containing 6749 participants were included in the qualitative synthesis, with
follow-up of from 2 weeks to 48 months. EE scores decreased to 12 months after surgery. Results were
mixed beyond 12 months. Quantitative synthesis of 17 studies (2811 participants) found that EE scores
decreased by a standardized mean difference of 1⋅09 (95 per cent c.i. 0⋅76 to 1⋅42) 4–18 months after
surgery, indicating a large effect size.
Conclusion: Bariatric surgery may mitigate the tendency to eat in response to emotions in the short to
medium term.

Funding information
No funding

Paper accepted 26 May 2020
Published online in Wiley Online Library (www.bjsopen.com). DOI: 10.1002/bjs5.50318

Introduction

Bariatric surgery is the most effective treatment for obe-
sity, resulting in a mean weight loss of 26–38 per cent
at 3–5 years, compared with 0–3 per cent for lifestyle
interventions1,2. Although the exact mechanisms are not
understood completely, it is thought that postopera-
tive neurohormonal changes promote sustained weight
loss by contributing to control of hunger and enhanced
meal-induced satiety, particularly after sleeve gastrectomy
(SG) and Roux-en-Y gastric bypass (RYGB). The efficacy
of bariatric surgery relative to pharmaceutical modulation
of hunger and satiety (mean placebo-subtracted weight
losses of 3–8 per cent at 12 months3) raises the possibility
that bariatric surgery has wider-ranging effects on eating
behaviour. This is supported by reports of alterations in

food preferences (such as reduced appeal of sweet, fatty
foods) and reduced cravings after bariatric surgery4,5.

Consumption of highly palatable foods in response to
emotional states (‘emotional eating’) affects 15–47 per cent
of the general population, and as much as 63 per cent of
people with obesity6. This is concerning, as emotional eat-
ing is associated with food preoccupation7, loss of control
over eating8,9, overeating10–12 and reduced success of obe-
sity treatment13. It is not clear whether emotional eating
behaviour is altered after bariatric surgery, owing to consid-
erable heterogeneity between studies in methods of assess-
ing eating behaviour, types of bariatric surgery performed,
and timing of postoperative follow-up.

This systematic review and meta-analysis aimed to review
comprehensively emotional eating changes following
bariatric surgery in studies that used pre–post assessments
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Fig. 1 PRISMA diagram for the review
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of eating behaviour. It was hypothesized that emotional
eating scores would be lower after bariatric surgery than
before surgery.

Methods

This systematic review and meta-analysis was guided by
the PRISMA statement14 and MOOSE guidelines15. It
was registered on PROSPERO (identification number
CRD42019134042).

Eligibility criteria

Studies were considered eligible if they included patients
of any age and sex undergoing primary bariatric surgery,
quantitatively assessed emotional eating, and reported
emotional eating scores before and after surgery in
the same participants. Studies were excluded if they
included only revisional surgery, did not include human
participants, were not in the English language, or were not

published as full-text versions (for example, conference
abstracts).

Search strategy

Fifteen databases (Table S1, supporting information) were
searched up to 16 August 2019 by one author and a clinical
librarian. The following search terms were adapted for each
source and included Medical Subject Headings (MeSH)
and keywords such as ‘emotion* eat*’, ‘comfort eat*’, ‘stress
eat’, ‘eating behaviour’, ‘bariatric surgery’, ‘sleeve gastrec-
tomy’, ‘RYGB’, ‘biliopancreatic diversion’, ‘LAGB’ and
‘gastric band*’. No limits were placed on year of publica-
tion, publication status, study design, sample size, language
or full-text availability. Animal studies were excluded. The
search results from all the databases were downloaded and
electronically managed using EndNote X9™ (Clarivate
Analytics, Philadelphia, Pennsylvania, USA).
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Table 1 Characteristics of studies included in the qualitative analysis

Reference Setting No. of women* Age (years)‡
Baseline BMI

(kg/m2)‡ Procedure†
Alfonsson et al.34 Sweden (n.r.) 101 of 129 (78⋅3) 42⋅8(10⋅52) 42⋅95(3⋅98) RYGB (129)
Van der Zwaal et al.35 Netherlands (multi-

centre)
14 of 14 (100) 44⋅3(6) 45⋅2(6⋅7) RYGB (14)

Monpellier et al.24 Netherlands
(single-centre)

3733 of 4569 (81⋅7) 47⋅1(10⋅7) 44⋅4(5⋅7) RYGB (4569)

Pepino et al.36 USA (single-centre) 39 of 44 (89) 42⋅8(10⋅8) 47⋅7(8⋅0) Mixed (RYGB 25, SG 8,
LAGB 11)

Subramaniam et al.32 Malaysia (multicen-
tre)

37 of 57 (65) 39⋅40(10⋅01) 45⋅52(9⋅94) Mixed (RYGB 30, SG 23,
1 anastomosis, gas-
tric bypass–mini gas-
tric bypass 4)

Pepino et al.38 USA (single-centre) 27 of 27 (100) LAGB: 46⋅8(13⋅9)¶ LAGB: 48⋅5(10⋅5)¶ LAGB (10)
RYGB: 42⋅1(8⋅4)¶ RYGB: 46⋅3(7⋅7)¶ RYGB (17)

Nance et al.4 USA (single-centre) RYGB: 20 of 23 (87) RYGB: 43⋅0(9⋅6) RYGB: 46⋅9(7⋅5) RYGB (23)
SG: 7 of 8 (88) SG: 36⋅6(9⋅0) SG: 53⋅3(8⋅7) SG (8)

Van Hout et al.37 Netherlands
(single-centre)

80 of 91 (88) 38⋅6(8⋅3) 45⋅7(5⋅1) VBG (91)

Papalazarou et al.43 Greece
(single-centre)

30 of 30 (100) Lifestyle
intervention:
32⋅7(6⋅2)¶

Lifestyle
intervention:
48⋅5(8⋅1)¶

VBG (30)

Usual care group:
33⋅4(7⋅7)¶

Usual care group:
49⋅8(6⋅2)¶

Holsen et al.40 USA (multicentre) 16 of 18 (89) 38⋅4(10⋅1) 41⋅8(4⋅5) SG (18)
Järvholm et al.41 Sweden (multicentre) 55 of 82 (67) 16⋅9(1⋅15) 45⋅4(6⋅08) RYGB (82)
Willmer et al.33 Sweden (multicentre) 63 of 63 (100) 39(5⋅5) 39⋅2(3⋅3) RYGB (63)
Laurenius et al.31 Sweden (n.r.) 28 of 43 (65) 42⋅6(9⋅7) 44⋅5(4⋅9) RYGB (43)
Turkmen et al.29 Sweden

(single-centre)
9 of 9 (100) 31⋅4(7⋅41) 47⋅2(8⋅85) RYGB (9)

Søvik et al.42 Norway and Sweden
(multicentre)

RYGB: 23 of 31 (74) RYGB: 35⋅2(7⋅0) RYGB: 54⋅8(3⋅24) RYGB (31)

DS: 19 of 29 (66) DS: 36⋅1(5⋅26) DS: 55⋅2(3⋅49) DS (29)
Bryant et al.23 UK (n.r.) 9 of 12 (75) 36(2) 45⋅3(1⋅9) RYGB (12)
Petereit et al.25 Lithuania

(single-centre)
128 of 180 (71⋅1) 42⋅7(10⋅5) 45⋅2(6⋅4) RYGB (180)

Woodard et al.27 USA (single-centre) 28 of 35 (80) 48(11)¶ 48⋅7(8⋅3)¶ RYGB (35)
Nasirzadeh et al.26 Canada (multicentre) 658 of 844# (81⋅2) 45 (38–53)§ 48⋅6(7⋅8) Mixed (RYGB 760, SG

84)
Castellini et al.28 Italy (single-centre) LAGB: 23 of 27 (85) LAGB:

43⋅85(11⋅36)
LAGB: 44⋅79(5⋅3) LAGB (27)

RYGB: 28 of 30 (93) RYGB: 43⋅63(9⋅83) RYGB: 49⋅49(6⋅76) RYGB (30)
BPD: 24 of 26 (92) BPD: 48⋅84(8⋅36) BPD: 50⋅57(6⋅55) BPD (26)

Dymek et al.39 USA (single-centre) 26 of 32 (81) 39⋅1(8⋅47) 56⋅7(11⋅5) RYGB (32)
Weineland et al.30 Sweden

(single-centre)
171 of 186 (91⋅9) 42⋅2(9⋅3) 36⋅2(3⋅6) Mixed (SG 130, RYGB

56)
Sioka et al.22 Greece

(single-centre)
<3 months: 7 of 10 (70) <3 months:

38⋅2(10⋅76)
<3 months:
43⋅68(8⋅29)

SG (110)

3–6 months: 11 of 11 (100) 3–6 months:
38(9⋅96)

3–6 months:
43⋅85(5⋅69)

6–12 months: 7 of 11 (64) 6–12 months:
42⋅1(10⋅9)

6–12 months:
45⋅85(6⋅13)

1–2 years: 31 of 39 (79) 1–2 years:
39⋅56(9⋅15)

1–2 years:
46⋅05(5⋅83)

2–3 years: 19 of 23 (83) 2–3 years:
40⋅39(9⋅68)

2–3 years:
46⋅52(6⋅81)

>3 years: 11 of 16 (69) >3 years
38⋅63(10⋅83)

>3 years:
44⋅81(5⋅63)

Values in parentheses are *percentages and †number of patients. ‡Values are mean(s.d.) unless indicated otherwise; §values are mean (i.q.r.). ¶Data converted
from originally reported outcome data into mean(s.d.) values using Review Manager 5.3. #Of a total 844 participants, only 810 had their sex recorded (658
women and 152 men). n.r., Not reported; RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; LAGB, laparoscopic adjustable gastric band; VBG,
vertical banded gastroplasty; DS, duodenal switch; BPD, biliopancreatic diversion.
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Table 2 Emotional eating outcomes of studies included in the qualitative analysis

Change from preop.
baseline/control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

34 GFCQ-T Preop. 2⋅27(1⋅03) n.a. n.a. 129 of 177
(72⋅9)

1 1⋅39(0⋅72) −0⋅88 (−1⋅10,
−0⋅66)**

<0⋅001 n.a. 129 of 177
(72⋅9)

35 DEBQ and
GFCQ-T

Preop. DEBQ:
2⋅53(0⋅86)

n.a. n.a. 14 of 20 (70)

GFCQ-T:
2⋅97(1⋅37)

>24 DEBQ:
2⋅10(0⋅72)

DEBQ: −0⋅43
(−1⋅05, 0⋅19)**

0⋅034 n.a. 14 of 20 (70)

GFCQ-T:
2⋅14(0⋅80)

GFCQ-T: −0⋅83
(−1⋅71, 0⋅05)**

0⋅035

24 DEBQ Preop. 2⋅43(0⋅82) n.a. n.a. 2028 of 4829
(42⋅0)

15 1⋅94(0⋅77) −0⋅49 (−0⋅54,
−0⋅44)**

≤0⋅001 n.a. 1939 of 4829
(40⋅2)

24 2⋅09(0⋅78) −0⋅34 (−0⋅39,
−0⋅29)**

15 versus
24 months:
0⋅15 (0⋅10,

0⋅20)**

≤0⋅001 1401 of 4829
(29⋅0)

36 2⋅27(0⋅82) −0⋅16 (−0⋅25,
−0⋅07)**

24 versus
36 months:
0⋅18 (0⋅09,

0⋅27)**

>0⋅05 388 of 4829
(8⋅0)

48 2⋅35(0⋅86) −0⋅08 (−0⋅24,
0⋅08)**

36 versus
48 months:

0⋅08
(−0⋅09,
0⋅25)**

>0⋅05 112 of 4829
(2⋅3)

36 DEBQ Preop. 2⋅73(0⋅97)†† n.a. n.a. 44 of 51 (86)

After about 20%
(range 15–28%)
surgery-induced

weight loss (within
9 months)

1⋅95(0⋅80)†† −0⋅78 (−1⋅15,
−0⋅41)**

<0⋅001 n.a. 44 of 51 (86)

32 DEBQ Preop. 2⋅06(0⋅94) n.a. n.a. 57 of 80 (71)

3 1⋅64(0⋅80) −0⋅42 (−0⋅78,
−0⋅06)**

n.a. 45 of 80 (56)

6 1⋅81(0⋅81) −0⋅25 (−0⋅63,
0⋅13)**

3 versus
6 months:

0⋅17
(−0⋅19,
0⋅53)**

36 of 80 (45)

38 DEBQ Preop. RYGB:
2⋅8(0⋅8)

n.a. n.a. RYGB: 17 of
17 (100)††

LAGB:
3⋅2(1⋅0)

LAGB: 10 of 10
(100)††

© 2020 The Authors. www.bjsopen.com BJS Open
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Table 2 Continued

Change from preop.
baseline/control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

After about 20%
surgery-induced

weight loss (within
9 months)

RYGB:
1⋅9(0⋅7)

RYGB: −0⋅90
(−1⋅41,
−0⋅39)**

n.a. RYGB: 17 of
17 (100)††

LAGB:
2⋅3(1⋅0)

LAGB: −0⋅90
(−1⋅78,
−0⋅023)**

<0⋅001 LAGB: 10 of 10
(100)††

4 DEBQ Preop. SG:
2⋅8(0⋅9)

n.a. n.a. SG: 8 of 8
(100)††

RYGB:
2⋅6(0⋅9)

RYGB: 23 of
23 (100)††

After about 20%
surgery-induced

weight loss

SG:
2⋅2(0⋅6)

SG: −0⋅6
(−1⋅04,
−0⋅16)**

n.a. SG: 8 of 8
(100)††

RYGB:
1⋅8(0⋅7)

RYGB: −0⋅80
(−1⋅66, 0⋅07)**

RYGB: 23 of
23 (100)††

37 DEBQ Preop. 2⋅4(0⋅8) n.a. n.a. 81 of 91 (89)

6 1⋅9(0⋅8) −0⋅50 (−0⋅75,
−0⋅25)**

≤0⋅01 n.a. 81 of 91 (89)

12 2⋅0(0⋅8) −0⋅40 (−0⋅65,
−0⋅15)**

≤0⋅01 6 versus
12 months:

0⋅10
(−0⋅15,
0⋅35)**

>0⋅05 81 of 91 (89)

24 2⋅2(0⋅9) −0⋅20 (−0⋅46,
0⋅06)**

>0⋅05 12 versus
24 months:
0⋅20 (0⋅06,

0⋅46)**

>0⋅05 81 of 91 (89)

43 DEBQ Preop. Usual care:
3⋅2(0⋅77)**

n.a. n.a. Usual care: 15
of 15 (100)††

Lifestyle:
3⋅6(0⋅77)**

Lifestyle: 15 of
15 (100)††

3 Usual care:
2⋅6(0⋅39)**

−0⋅60 (−1⋅0,
−0⋅16)**

n.a. Usual care: 15
of 15 (100)††

Lifestyle:
2⋅6(0⋅39)**

−1⋅00 (−1⋅44,
−0⋅56)**

Lifestyle: 15 of
15 (100)††

12 Usual care:
2⋅5(0⋅77)**

−0⋅70 (−1⋅13,
−0⋅15)**

3 versus
12 months:

−0⋅10
(−0⋅54,
0⋅34)**

Usual care: 15
of 15 (100)††

Lifestyle:
2⋅5(0⋅39)**

−1⋅10 (−1⋅54,
−0⋅66)**

3 versus
12 months:

−0⋅10
(−0⋅38,
0⋅18)**

Lifestyle: 15 of
15 (100)††

36 Usual care:
3⋅2(0⋅39)**

−0⋅00 (−0⋅44,
0⋅44)**

12 versus
36 months:
0⋅65 (0⋅58,

0⋅72)**

Usual care: 15
of 15 (100)††

© 2020 The Authors. www.bjsopen.com BJS Open
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Table 2 Continued

Change from preop.
baseline/control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

Lifestyle:
3⋅1(0⋅39)**

−0⋅50 (−0⋅94,
−0⋅06)**

12 versus
36 months:
0⋅60 (0⋅32,

0⋅88)**

Lifestyle: 15 of
15 (100)††

40 DEBQ and
TFEQ-R21

Preop. DEBQ:
3⋅2(0⋅7)

n.a. n.a. 18 of 20 (90)

TFEQ-R21:
60⋅2(24⋅8)

12 DEBQ:
1⋅9(0⋅9)

DEBQ: −1⋅30
(−1⋅83,
−0⋅77)**

<0⋅001 n.a. 18 of 20 (90)

TFEQ-R21:
27⋅5(22⋅4)

TFEQ-R21:
−32⋅70
(−44⋅16,
-21⋅24)**

<0⋅001

41 TFEQ-R21 Preop. Mixed
model:

40⋅6 (35⋅4,
45⋅8)†

n.a. n.a. 81 of 82 (99)

12 Mixed
model:

20⋅8 (15⋅7,
25⋅8)†

Mixed model:
−19⋅9 (−27⋅7,

−12⋅0)†

n.a. 81 of 82 (99)

24 Mixed
model:

24⋅9 (19⋅6,
30⋅2)†

Mixed model:
−15⋅7 (−24⋅2,

−7⋅3)†

12 versus
24 months,

mixed
model: 4⋅1

(−4⋅1,
12⋅3)†

73 of 82 (89)

33 TFEQ-R21 Preop. 15⋅2(n.r.) n.a. n.a. 52 of 63 (83)

9 9⋅9(n.r.) −5⋅31 (−6⋅66,
−3⋅96)

≤0⋅001 n.a. 52 of 63 (83)

31 TFEQ-R21 Preop. 53⋅7 (46⋅8,
60⋅7)†‡‡

n.a. n.a. 43 of 47 (91)

6 weeks 27⋅4 (20⋅4,
34⋅5)†‡‡

−26⋅3 (−36⋅9,
−15⋅6)**

<0⋅001 n.a. RYGB: 42 of
47 (89)

12 27⋅1 (19⋅3,
34⋅8)†‡‡

−26⋅6 (−36⋅6,
−16⋅6)**

<0⋅001 6 weeks
versus

12 months:
−0⋅30

(−10⋅40,
9⋅77)**

RYGB: 27 of
47 (57)

24 38⋅8 (29⋅8,
47⋅9)†‡‡

−14⋅90
(−21⋅99,
−7⋅81)**

0⋅046 12 versus
24 months:

11⋅70
(3⋅92,

19⋅50)**

RYGB: 34 of
47 (72)

29 TFEQ-R21 Preop. 47⋅90(27⋅56) n.a. n.a. 9 of 9 (100)**

6 32⋅06(27⋅46) −15⋅84 (−42⋅0,
10⋅36)**

n.a. 8 of 9 (89)§§
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Table 2 Continued

Change from
preop. baseline/
control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

12 33⋅76
(23⋅96)

−14⋅14
(−38⋅63,
10⋅35)**

6 versus
12 months:

−1⋅70
(−25⋅94,
29⋅34)**

8 of 9 (89)§§

42 TFEQ-R21 Preop. RYGB:
44⋅4 (34⋅1,
54⋅8)†¶¶

n.a. n.a. RYGB: 31 of
31 (100)

DS: 50⋅0
(39⋅8,

60⋅2)†¶¶

DS: 29 of 29
(100)

12 RYGB:
36⋅4 (26⋅1,
46⋅8)†¶¶

RYGB: −8⋅00
(−22⋅04,
6⋅04)**

<0⋅05 n.a. RYGB: 31 of
31 (100)

DS: 28⋅8
(18⋅1,

39⋅5)†¶¶

DS: −21⋅20
(−35⋅34,
−7⋅06)**

<0⋅05 DS: 29 of 29
(100)

24 RYGB:
35⋅1 (25⋅2,
45⋅0)†¶¶

RYGB: −9⋅30
(−23⋅04,
4⋅44)**

<0⋅05 12 versus
24 months
(RYGB):
−1⋅3

(−15⋅0,
12⋅4)**

0⋅853 RYGB: 31 of
31 (100)##

DS: 32⋅5
(22⋅2,

42⋅9)†¶¶

DS: −17⋅5
(−31⋅4, −3⋅6)**

<0⋅05 12 versus
24 months
(DS): 3⋅7
(−11⋅2,
18⋅6)**

DS: 29 of 29
(100)##

23 TFEQ-R18 Preop. 58⋅89
(33⋅15)

n.a. n.a. 12 of 14 (86)

3 days 61⋅11
(31⋅25)

2⋅22 (−25⋅06,
29⋅50)**

>0⋅05 n.a. 12 of 14 (86)

2 37⋅04
(24⋅77)

−21⋅85
(−46⋅63,
2⋅93)**

>0⋅05 3 days
versus

2 months:
−24⋅07
(−47⋅94,
3⋅15)**

12 of 14 (86)

12 37⋅37
(24⋅48)

−21⋅52
(−46⋅19,
3⋅152)**

>0⋅05 2 versus
12 months:

0⋅33
(−20⋅52,
21⋅18)**

12 of 14 (86)

25 TFEQ-R18 Preop. 28⋅2(n.r.) n.a. n.a. 180 of 180
(100)‡‡

12 17⋅2(n.r.) <0⋅001 n.a. 180 of 180
(100)‡‡

27 TFEQ-R18 Preop. 56(6)‡ n.a. n.a. 35 of 35
(100)‡‡

12 25(5)‡ −51⋅0 (−66⋅3,
−35⋅7)**

<0⋅001 n.a. 35 of 35
(100)‡‡
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Table 2 Continued

Change from
preop. baseline/
control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

26 EES Preop. n.r. n.a. n.a. 698 of 844
(82⋅7)

12 n.r. Preop. versus
12 months:

−21⋅4 (−23⋅7,
−19⋅1)

<0⋅01 n.a. 549 of 844
(65⋅0)

24 n.r. Preop. versus
24 months:

−20⋅1 (−22⋅7,
−17⋅4)

<0⋅01 12 versus
24 months:

2⋅0 (0⋅1,
3⋅9)

<0⋅05 382 of 844
(45⋅3)

36 n.r. Preop. versus
36 months:

−21⋅4 (−25⋅3,
−17⋅5)

<0⋅01 12 versus
36 months:

4⋅9 (1⋅9,
8⋅0)

<0⋅01 240 of 844
(28⋅4)

24 versus
36 months:
0⋅2 (−2⋅3,

2⋅7)

>0⋅05

28 EES Preop. LAGB:
46⋅25(9⋅88)

n.a. n.a. LAGB: 27 of 30
(90)

RYGB:
43⋅14(12⋅43)

RYGB: 30 of
31 (97)

BPD:
46⋅76(10⋅01)

BPD: 26 of 30
(87)

12 LAGB:
1⋅30(1⋅03)

LAGB: −44⋅95
(−48⋅70,
−41⋅20)**

n.a. LAGB: 27 of 30
(90)

RYGB:
0⋅75(0⋅73)

RYGB: −42⋅39
(−46⋅85,
−37⋅93)**

RYGB: 30 of
31 (97)

BPD:
0⋅79(0⋅51)

BPD: −45⋅97
(−49⋅82,
−42⋅12)**

BPD: 26 of 30
(87)

39 EES Preop. EES anger
subscale:
13⋅9(10⋅3)

n.a. n.a. 32 of 32 (100)

EES anxiety
subscale:
11⋅3(8⋅0)

EES
depression
subscale:
8⋅9(5⋅3)

2 weeks EES anger
subscale:
5⋅3(8⋅4)

EES anger
subscale:

−8⋅60 (−13⋅2,
−4⋅00)**

n.a. 32 of 32 (100)

EES anxiety
subscale:
4⋅7(7⋅3)

EES anxiety
subscale:

−6⋅60 (−10⋅35,
−2⋅85)**

EES
depression
subscale:
3⋅8(5⋅3)

EES
depression
subscale:

−5⋅10 (−7⋅70,
−2⋅50)**
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Table 2 Continued

Change from
preop. baseline/
control§

Trends after
surgery§

Reference Questionnaire

Assessment
time points

(months) Outcome* MD P MD P

No. analysed
of total
enrolled

(retention rate)#

6 EES anger
subscale: 5⋅1(9⋅5)

EES anger
subscale: −8⋅80
(−14⋅3, −3⋅31)**

EES anger
subscale,

2 weeks versus
6 months: −0⋅20

(−5⋅28, 4⋅88)

20 of 32 (63)

EES anxiety
subscale: 5⋅4(7⋅8)

EES anxiety
subscale: −5⋅9
(−1⋅5, −10⋅3)**

EES anxiety
subscale,

2 weeks versus
6 months: 0⋅70
(−3⋅55, 4⋅95)

EES depression
subscale: 2⋅5(4⋅2)

EES depression
subscale: −6⋅40
(−9⋅00, −3⋅80)**

EES depression
subscale,

2 weeks versus
6 months: −1⋅30

(−3⋅90, 1⋅30)

30 EOQ Preop. 1⋅28(1⋅05) n.a. n.a. 32 of 186 (17⋅2)

6 0⋅83(0⋅88) −0⋅45 (−0⋅92,
0⋅03)**

n.a. 32 of 186 (17⋅2)

22 Interview
assessment

by
dietician†††

Preop. <3 months: 0% n.a. n.a. <3 months:
10***

3–6 months:
46⋅8%¶¶

3–6 months:
11***

6–12 months:
19⋅5%¶¶

6–12 months:
11***

1–2 years: 9⋅0%¶¶ 1–2 years:
39***

2–3 years:
14⋅5%¶¶

2–3 years:
23***

>3 years: 6⋅0%¶¶ >3 years: 16***

Postop. <3 months:
10%¶¶

n.r. n.a. <3 months:
10***

3–6 months:
0%¶¶

3–6 months:
11***

6–12 months:
0%¶¶

6–12 months:
11***

1–2 years: 2⋅5%¶¶ 1–2 years:
39***

2–3 years: 0%¶¶ 2–3 years:
23***

>3 years:
12⋅4%¶¶

>3 years: 16***

*Values are mean(s.d.) unless indicated otherwise; values are †mean (95 per cent c.i.) and ‡mean(s.e.). §Values are mean difference (MD) (95 per cent
c.i.) unless indicated otherwise; ¶values are mean (95 per cent c.i.). #Values in parentheses are percentages. **Data converted using Review Manager
5.3 from originally reported outcome data into standard deviation, MD and/or 95 per cent confidence intervals. ††Data received through personal
email communication with author. ‡‡For purposes of analysis, retention rate assumed to be 100 per cent as the number of people excluded or loss
to follow-up was not reported explicitly; retention rate may be overestimated. §§Ambiguous interpretation of data from study; number of analysed
participants may be either eight or nine. ¶¶Results converted electronically from a graphical to numerical format using PlotDigitizer. ##Two participants
were lost to follow-up at 24 months, but it was not mentioned which groups this occurred in, or numbers used for analysis. ***Study had a total of 23
dropouts/exclusions, but did not state in which groups these dropouts occurred; these patients were excluded from analysis. †††Interview assessment
by dietician according to International Federation for the Surgery of Obesity and Metabolic Disorders (IFSO) European Accreditation Council for
Bariatric Surgery (proportion classified as ‘emotional eaters’). GFCQ-T, General Food Craving Questionnaire – Trait; n.a., not applicable; DEBQ, Dutch
Eating Behaviour Questionnaire; RYGB, Roux-en-Y gastric bypass; LAGB, laparoscopic adjustable gastric band; SG, sleeve gastrectomy; TFEQ-R21/R18,
Three-Factor Eating Questionnaire – Revised 21/18; n.r., not reported; DS, duodenal switch; EES, Emotional Eating Scale; BPD, biliopancreatic
diversion; EOQ, Emotional Overeating Questionnaire.
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Table 3 Quality assessment of included studies according to the National Heart, Lung, and Blood Institute quality assessment tool for
before–after (pre–post) studies with no control group

Reference 1 2 3 4 5 6 7 8 9 10 11 12 Quality rating (of 11)

34 Y N Y ? ? N Y ? N Y N n.a. Poor (4)

23 Y N N ? ? Y Y ? Y Y N n.a. Poor (5)

28 N Y Y N ? Y Y ? Y Y N n.a. Good (6)

39 Y N N ? ? Y Y ? N Y N n.a. Fair (4)

40 Y Y N ? ? N Y ? Y Y N n.a. Good (5)

41 Y Y N N ? Y Y ? Y Y N n.a. Good (6)

31 Y N N ? ? Y Y ? Y Y N n.a. Fair (5)

24 Y N ? N ? N Y ? N Y N n.a. Poor (3)

4 Y N N ? Y Y Y ? Y Y N n.a. Fair (6)

26 Y Y Y Y ? N Y ? N Y N n.a. Fair (6)

43 Y Y N ? ? N Y ? ? Y N n.a. Fair (4)

36 Y N N ? ? Y Y ? Y Y N n.a. Fair (5)

38 Y N N ? ? Y Y ? ? Y N n.a. Fair (4)

25 Y Y Y N ? Y Y ? N Y N n.a. Fair (6)

22 Y Y Y Y ? Y N ? Y N N n.a. Poor (6)

42 Y Y N ? Y Y Y N Y Y N n.a. Fair (7)

32 N N Y ? ? N Y ? N Y N n.a. Fair (3)

29 Y N N Y ? Y Y ? Y Y N n.a. Fair (6)

35 Y N N ? ? N Y ? Y Y N n.a. Poor (4)

37 Y Y Y N ? Y Y ? Y Y N n.a. Good (7)

30 Y N Y Y ? N Y ? N N N n.a. Poor (4)

33 Y Y N ? ? N Y ? Y Y N n.a. Fair (5)

27 N N N ? ? N Y ? Y Y N n.a. Fair (3)

Total (of 23) 20 10 8 4 2 13 22 0 14 21 0 n.a.

1. Was the study question or objective clearly stated?
2. Were eligibility/selection criteria for the study population prespecified and described clearly?
3. Were the participants in the study representative of those who would be eligible for the test/service/intervention in the general or clinical population of
interest?
4. Were all eligible participants that met the prespecified entry criteria enrolled?
5. Was the sample size sufficiently large to provide confidence in the findings?
6. Was the test/service/intervention clearly described and delivered consistently across the study population?
7. Were the outcome measures prespecified, clearly defined, valid, reliable, and assessed consistently across all study participants?
8. Were the people assessing the outcomes blinded to the participants’ exposures/interventions?
9. Was the loss to follow-up after baseline 20 per cent or less? Were those lost to follow-up accounted for in the analysis?
10. Did the statistical methods examine changes in outcome measures from before to after the intervention? Were statistical tests done that provided P
values for the pre-to-post changes?
11. Were outcome measures of interest taken multiple times before the intervention and multiple times after the intervention (did they use an interrupted
time-series design)?
12. If the intervention was conducted at a group level (such as a whole hospital or community), did the statistical analysis take into account the use of
individual-level data to determine effects at the group level?
Y, yes; N, no; ?, not reported or cannot be determined; n.a., not applicable.

Study selection

Duplicates were removed and references imported into
Rayyan16 (http://rayyan.qcri.org) for screening of titles
and abstracts by two authors independently. Relevant
full-text articles were retrieved, and two authors inde-
pendently reviewed each according to the inclusion and
exclusion criteria. Conflicts were resolved by consensus
following discussion. Additional papers were found via
hand-searches of reference lists of full-text papers and key
systematic reviews.

Data extraction

A data extraction sheet was created and one author
extracted the following information: study characteristics
(author, year of publication); design (aim, sample size,
setting, type of intervention, follow-up, tools used to iden-
tify emotional eating); participant characteristics (age, sex,
BMI); description of surgery; and emotional eating scores
before and after surgery. In addition, 11 authors were
contacted to retrieve mean(s.d.) values of emotional eating
assessments, of whom five responded. Graphical outcome
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Fig. 2 Forest plot of the effect of bariatric surgery on emotional eating
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Values are mean(s.d.). An inverse-variance random-effects model was used for meta-analysis. Standardized mean differences (SMDs) are shown with 95 per
cent confidence intervals.

data for two studies were estimated using PlotDigitizer™
2.6.8 (SourceForge; Slashdot Media, La Jolla, California,
USA)17.

Quality assessment

Two authors independently assessed study quality using
the National Heart, Lung, and Blood Institute (NHLBI)
‘quality assessment tool for before–after (pre–post) studies
with no control group’18, to give each an overall quality
rating of poor, fair or good. Disagreements were resolved
by consensus.

Statistical analysis

Meta-analysis was conducted using Review Manager™
5.3 (The Cochrane Collaboration, The Nordic Cochrane
Centre, Copenhagen, Denmark)19. The primary outcome
was the standardized mean difference (SMD) of emotional
eating scores after surgery. Review Manager™ facilitates
the input of data in several formats (for example, mean,
mean difference (MD), standard deviation (s.d.), standard
error, 95 per cent c.i., P value), which can be converted into
SMD and 95 per cent c.i. for quantitative synthesis. Study
outcomes were calculated to two decimal places, unless
otherwise reported in the original study. Studies were
pooled for meta-analysis if sufficient outcome data could

be obtained or estimated, and if postsurgical assessment
occurred within 4–18 months (the longest time point was
used if multiple were reported). This time frame was cho-
sen as maximum weight loss occurs up to 1–2 years after
bariatric surgery.

As emotional eating was assessed using a number of
different tools, quantitative assessment outcomes were
reported as SMDs to facilitate comparison between dif-
ferent scales. Effect sizes were considered small, medium
and large for SMDs of 0⋅2, 0⋅5 and 0⋅8 respectively20.
Pooled estimates of study outcomes were obtained using an
inverse-variance weighted random-effects model. All stud-
ies that satisfied inclusion criteria for quantitative synthesis
were included in one meta-analysis, followed by prespeci-
fied subgroup analyses based on type of surgery. To avoid
confounding between- and within-study variability, sub-
group analyses by surgical type were based on individual
questionnaires that were used in more than one study:
the Dutch Eating Behaviour Questionnaire (DEBQ), and
the 18- and 21-item revisions of the Three-Factor Eating
Questionnaire (TFEQ). For studies that divided partici-
pants receiving the same operation into subgroups, sub-
groups were combined to form one group using the sample
size and mean(s.d.) values for meta-analysis. Heterogene-
ity was quantified using the I2 test, where values greater
than 25 per cent, more than 50 per cent and above 75
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Table 4 Effect of sensitivity analysis on meta-analysis

Total no. of patients

Outcome of interest No. of studies Before surgery After surgery SMD I2 (%)

Age

Removal of studies with only age≤18 years 16 2730 2592 1⋅11 (0⋅76, 1⋅47) 94

Sex

Removal of women-only studies 14 2745 2608 1⋅10 (0⋅73, 1⋅46) 94

Quality assessment

Good quality studies only 3 263 263 2⋅12 (0⋅34, 3⋅90) 98

Good and fair quality studies only 13 599 561 1⋅24 (0⋅69, 1⋅80) 94

Questionnaire used

TFEQ-R18 2 58 47 0⋅86 (0⋅45, 1⋅27) n.a.

TFEQ-R21 5 211 194 0⋅85 (0⋅54, 1⋅16) 47

DEBQ 8 2316 2206 0⋅81 (0⋅57, 1⋅04) 68

EES 1 83 83 5⋅71 (5⋅02, 6⋅40) n.a.

EOQ 1 32 32 0⋅46 (−0⋅04, 0⋅96) n.a.

GFCQ-T 1 129 129 0⋅99 (0⋅73, 1⋅25) n.a.

One-sample removed analysis

Alfonsson et al.34 16 2682 2544 1⋅10 (0⋅74, 1⋅47) 94

Bryant et al.23 16 2788 2661 1⋅11 (0⋅77, 1⋅46) 94

Castellini et al.28 16 2728 2590 0⋅79 (0⋅64, 0⋅94) 59

Holsen et al.40 16 2793 2655 1⋅06 (0⋅72, 1⋅40) 94

Järvholm et al.41 16 2730 2592 1⋅11 (0⋅76, 1⋅47) 94

Laurenius et al.31 16 2768 2646 1⋅08 (0⋅74, 1⋅43) 94

Monpellier et al.24 16 783 734 1⋅14 (0⋅70, 1⋅57) 93

Nance et al.4 16 2780 2642 1⋅10 (0⋅75, 1⋅45) 94

Papalazarou et al.43 16 2781 2643 1⋅08 (0⋅74, 1⋅42) 94

Pepino et al.36 16 2767 2629 1⋅11 (0⋅76, 1⋅46) 94

Pepino et al.38 16 2784 2646 1⋅08 (0⋅73, 1⋅42) 94

Subramaniam et al.32 16 2754 2637 1⋅14 (0⋅80, 1⋅49) 94

Søvik et al.42 16 2751 2613 1⋅13 (0⋅78, 1⋅49) 94

Turkmen et al.29 16 2802 2665 1⋅12 (0⋅78, 1⋅46) 94

van Hout et al.37 16 2730 2592 1⋅13 (0⋅77, 1⋅49) 94

Weineland et al.30 16 2779 2641 1⋅13 (0⋅78, 1⋅48) 94

Woodard et al.27 16 2776 2638 1⋅10 (0⋅75, 1⋅45) 94

Non-normally distributed studies

Removal of all studies where mean(3 s.d.) included negative
values

1 30 30 1⋅26 (0⋅70, 1⋅81) n.a.

Values in parentheses are 95 per cent confidence intervals. SMD, standardized mean difference; TFEQ-R18/21, Three-Factor Eating Question-
naire – Revised 18/21; n.a. not applicable; DEBQ, Dutch Eating Behaviour Questionnaire; EES, Emotional Eating Scale; EOQ, Emotional Overeating
Questionnaire; GFCQ-T, General Food Craving Questionnaire – Trait.

per cent represent low, moderate and high heterogene-
ity respectively21. Publication bias was evaluated by visual
interpretation of funnel plots and Egger’s regression test,
with significance set at P < 0⋅050. Statistical analyses were
conducted in Review Manager™ 5.3 and STATA® version
IC15.1 (StataCorp, College Station, Texas, USA).

Sensitivity analysis

A number of sensitivity analyses were performed. These
were undertaken initially to assess the robustness of the

conclusion by changing the eligibility criteria (removing
studies that contained only participants aged 18 years or
less, those that included only female patients, and those
rated as poor quality). Between-study heterogeneity was
assessed by stratifying studies based on the question-
naire used to assess emotional eating, and by sequentially
excluding individual studies from meta-analysis one at a
time. Finally, studies were excluded if reported presurgery
or postsurgery mean(s.d.) values indicated that emotional
eating scores were not distributed normally (if mean minus
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Fig. 3 Forest plot of the effect of different types of bariatric surgery on emotional eating in studies using revised versions of the
Three-Factor Eating Questionnaire: standardized mean differences
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Values are mean(s.d.). An inverse-variance random-effects model was used for meta-analysis. Standardized mean differences (SMDs) are shown with 95 per
cent confidence intervals. RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; n.a., not applicable.

3 standard deviations included negative values). Effect
sizes, statistical significance and heterogeneity were exam-
ined for each analysis to determine whether the summary
estimates differed meaningfully from the main analysis.

Results

Screening of databases resulted in 1275 citations, and
hand-searching provided an additional five articles. After
duplicates were removed, 949 studies remained. Title and
abstract screening yielded 80 studies, of which 234,22–43

were included in the qualitative synthesis and 17 in the
meta-analysis (Fig. 1).

Study characteristics

An overview of the study characteristics is provided in
Table 1. Twenty were prospective cohort studies4,22–40,
one41 was a retrospective cohort study, and two42,43 were
RCTs. One RCT42 randomized patients with a BMI of
50–60 kg/m2 to either duodenal switch or gastric bypass,
and the other43 randomized patients to either lifestyle

intervention or usual care after bariatric surgery. A total
of 6749 (range 9–4569; mean 293; median 71) surgical
participants were involved. One study41 was conducted
in an adolescent population, and the remainder included
only adults. The mean age range was 16⋅9–47⋅1 years
and mean preoperative BMI ranged from 36 to 57 kg/m2.
Every study had a predominantly female population (range
65–100 per cent). The vast majority of patients underwent
RYGB (19 studies, 6140 patients)4,23–36,38,39,41,42, seven
studies (381 patients)4,22,26,30,32,36,40 investigated SG, three
(48 patients)28,36,38 examined laparoscopic adjustable gas-
tric banding (LAGB), two (121 patients)37,43 included ver-
tical banded gastroplasty (VBG), and one each duodenal
switch (29 patients)42, biliopancreatic diversion (BPD) (26
patients)28 and anastomosis gastric bypass (4 patients)32.

Assessment of emotional eating

Details of outcomes are summarized in Table 2. The
timing of postsurgical assessment ranged from 3 days
to 48 months, with the most common final duration
of follow-up being 12 months (7 studies)23,25,27–29,34,40.
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Fig. 4 Forest plot of the effect of different types of bariatric surgery on emotional eating in studies using revised versions of the
Three-Factor Eating Questionnaire: mean differences
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The most common measure of emotional eating was
the DEBQ44, used in nine studies4,24,32,35–38,40,43. The
21- and 18-item revisions of the original 51-item
TFEQ (TFEQ-R2145 and TFEQ-R18)46,47 were used
in six29,31,33,40–42 and three23,25,27 studies respectively. The
remaining seven studies used a mix of questionnaires,
including the Emotional Eating Scale (EES)26,28,39, Gen-
eral Food Craving Questionnaire – Trait (GFCQ-T)34,35,
the Yale Emotional Overeating Questionnaire (EOQ)30,
and dietician interview22, in which eating patterns were
defined by the International Federation for the Surgery
of Obesity and Metabolic Disorders (IFSO) European
Accreditation Council for Bariatric Surgery.

Risk of bias

Using the NHLBI quality assessment tool18,
four studies28,37,40,41 were rated as good,
134,25–27,29,31–33,36,38,39,42,43 as fair, and six22–24,30,34,35

as poor (Table 3). Many papers did not clearly define
the study population, period of recruitment, specific
inclusion or exclusion criteria, or ethnicity. The overall
retention rate ranged from 2⋅3 to 100 per cent, with

eight studies24,26,30–32,34,35,39 reporting loss to follow-up
of more than 20 per cent of participants (Table 2). Six
studies4,25,27,38,42,43 did not report the number of partici-
pants lost or excluded from follow-up.

Changes in emotional eating after bariatric surgery

A summary of findings is presented in Table 2. Most stud-
ies observed that emotional eating decreased in the first
3 months after RYGB31,32,39, VBG43, SG32 and one anasto-
mosis gastric bypass32, compared with preoperative scores.
Changes were seen as early as 2 weeks after surgery39.
Reduced postoperative emotional eating was reported also
in studies with a 6–9-month follow-up4,33,36–39. Three
studies4,36,38 assessed emotional eating patterns using the
DEBQ after approximately 20 per cent weight loss (which
occurred 4–9 months after surgery), and reported signif-
icant decreases in emotional eating after RYGB, LAGB
and SG. Eleven prospective cohort studies25–28,31,34,37,40–43

including a range of surgical modalities such as VBG,
RYGB, SG and LAGB showed a significant decrease in
emotional eating at 12 months after surgery. Four studies
showed no change in emotional eating within the first
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Fig. 5 Forest plot of the effect of different types of bariatric surgery on emotional eating in studies using the Dutch Eating Behaviour
Questionnaire: standardized mean differences
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Values are mean(s.d.). An inverse-variance random-effects model was used for meta-analysis. Standardized mean differences (SMDs) are shown with 95 per
cent confidence intervals. RYGB, Roux-en-Y gastric bypass; SG, sleeve gastrectomy; VBG, vertical banded gastroplasty; LAGB, laparoscopic adjustable
gastric banding; n.a., not applicable.

year, of which two23,29 had small sample sizes of 12 or
fewer participants, one32 was the only study performed in
Asia, and one30 assessed emotional overeating rather than
emotional eating.

Longer-term studies tended to show mixed results
beyond 12 months. Some24,26,31,41,42 found that emotional
eating at 15, 24 and 36 months was still significantly
reduced compared with baseline, whereas one small

study35 of 14 patients did not see a significant reduction
in emotional eating at 24 months after surgery. The only
two studies37,43 that examined VBG reported significant
decreases in emotional eating at 3, 6 and 12 months that
were no longer evident at 24 months37 or 36 months43.
Only one study24 examined changes beyond 36 months
and did not demonstrate significant changes in emo-
tional eating at 48 months compared with before surgery.
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Fig. 6 Forest plot of the effect of different types of bariatric surgery on emotional eating in studies using the Dutch Eating Behaviour
Questionnaire: mean differences
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n.a., not applicable.

However, emotional eating scores at 48 months were
available for only 112 (5⋅5 per cent) of 2028 participants
with preoperative emotional eating assessments, implying
significant risk of attrition bias for these results.

Longitudinal postoperative assessments
of emotional eating

Twelve studies22–24,26,29,31,32,37,39,41–43 assessed emo-
tional eating at more than one postoperative time point.

Generally, emotional eating scores did not significantly dif-
fer between any two time points within the first 12 months
after surgery23,29,31,32,37,39,43. Some studies reported
increases in emotional eating from 12 to 24 months26,31,37,
12 to 36 months43 and 15 to 24 months24 after operation,
whereas two studies41,42 did not. Longer-term studies also
showed mixed results. One study24 found a significant
increase in emotional eating from 24 to 36 months after
RYGB, although this was not found in a study26 involving
patients undergoing RYGB and SG.

© 2020 The Authors. www.bjsopen.com BJS Open
BJS Open published by John Wiley & Sons Ltd on behalf of BJS Society Ltd



Change in emotional eating after bariatric surgery

Fig. 7 Funnel plot with pseudo 95 per cent confidence limits
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Synthesis of results

A meta-analysis of 17 studies containing 2811 surgical
participants showed that emotional eating improved after
bariatric surgery by a SMD of 1⋅09 (95 per cent c.i.
0⋅76, 1⋅42), indicating a large effect size (Fig. 2). This
effect remained consistent in sensitivity analyses following
removal of studies consisting of non-adult or women-only
cohorts, those in which emotional eating scores were not
normally distributed, and fair and/or poor-quality stud-
ies (Table 4). A moderate-to-large effect size was also seen
in meta-analyses involving only the revised TFEQ (SMD
0⋅90, 0⋅60 to 1⋅21; MD 24⋅65, 95 per cent c.i. 16⋅22 to 33⋅08
(score range 0–100)) (Figs 3 and 4), and DEBQ (SMD
0⋅74, 0⋅54 to 0⋅94; MD 0⋅63, 0⋅46 to 0⋅80 (score range:
0–5)) (Figs 5 and 6). Subgroup analysis by type of surgi-
cal intervention showed that emotional eating reductions
were significant after RYGB, SG, duodenal switch, VBG
and LAGB (Figs 3–6).

Included studies had high heterogeneity (I2 = 93 per
cent). Heterogeneity was moderate in sensitivity analyses
that removed the study done by Castellini et al.28 (SMD
0⋅79, 95 per cent c.i. 0⋅64 to 0⋅94; I2 = 59 per cent) and
which included studies using DEBQ only (SMD 0⋅81, 0⋅57
to 1⋅04; I2 = 68 per cent) (Table 4). Heterogeneity was low
if only studies using TFEQ-R21 were included (SMD 0⋅85,
0⋅54 to 1⋅16; I2 = 47 per cent) (Table 4). No publication bias
was detected from visual examination of a funnel plot of all
included studies (Fig. 7) and from Egger’s test (P = 0⋅092).

Discussion

The main finding of this meta-analysis of 17 studies
was that emotional eating improved 4–18 months after

bariatric surgery by a SMD of 1⋅09 (95 per cent c.i. 0⋅76
to 1⋅42). Qualitative analysis indicated an improvement
in emotional eating in the first 12 months after bariatric
surgery25–28,31,34,37,39–43, and mixed findings thereafter.
The observation in longitudinal studies that early
postoperative changes in emotional eating may not
be sustained in the longer term are consistent with
findings from cross-sectional studies comparing patients
at 24–68 months after LAGB with presurgical controls48

and patients at 7 years post-RYGB with control groups
with obesity49, as well as with a 2016 systematic review
by Opozda and colleagues50 which examined preopera-
tive and postoperative emotional eating patterns, mostly
after RYGB.

There are several reasons why emotional eating
behaviour may improve after bariatric surgery. In prepara-
tion for surgery and for the first few postoperative months,
most patients will have received comprehensive nutritional
and psychobehavioural evaluation, education and support,
including strategies to modify eating behaviour. This
may strengthen their efforts to avoid consuming food
in response to emotions, which may wane over time51.
Emotional eating typically involves a preference for highly
palatable foods52, whereas after bariatric surgery avoidance
of high-fat/high-sugar foods may occur as a learnt response
to postprandial discomfort or dumping syndrome53,54. A
conditioned avoidance might then override the desire
to consume these foods. Longitudinal studies have
found reduced activation of the medial frontal gyrus55,56,
insula55,56 and mesolimbic reward regions5,57,58 in patients
who had RYGB55,58 and SG 1–6 months after surgery57.
RYGB and SG are associated with changes in the release
of several gut hormones, including increased postprandial
release of glucagon-like peptide 1 and peptide YY, with
reduced circulating acyl-ghrelin59–61. These changes con-
tribute to alterations in neural activity62, but cannot fully
account for the reported improvement in emotional eating,
as this is also observed in patients who have LAGB but do
not have these same postsurgical hormonal changes. Func-
tional neuroimaging after LAGB demonstrates diminished
activation of areas involved in food motivation and reward
in response to images of food, and increased activity in
areas involved in cognitive restraint63,64. Reduced food
reward may also diminish the effectiveness of consuming
palatable food as a coping mechanism during times of
emotional distress. Several studies have reported that in
the short to medium term after bariatric surgery, some
patients experience improvements in the emotional states
(low self-esteem39,65, depressive34,39,65 and anxiety32,65

symptoms) that previously had led them to consume
highly palatable foods.
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Overall, this review is limited by a high number of
poor- to fair-quality studies, as well as high heterogeneity
between studies. There was large variability between types
of bariatric surgery used, methods of outcome assessment,
and duration and timing of postoperative follow-up. Fur-
ther limitations common to many of the studies reviewed
were their small sample size, short follow-up and high
attrition rates. Most had observational designs, which
did not allow assessment of causal relationships with
risks of confounding. Only three studies4,36,38 considered
weight loss as a confounder, assessing emotional eating
after approximately 20 per cent weight loss. Few studies
reported details of preoperative or postoperative man-
agement of participants, and whether this differed from
standard practice. Where reported, there was wide varia-
tion in practice (weekly contact with a dietician to monitor
bodyweight, review dietary intake, provide behavioural
education and adjust recommended energy intake needed
to achieve weight loss target4,36,38, preoperative education
sessions27, advice from sports medicine specialists32, and
psychological support26,37,41). These differences are likely
to affect eating behaviour, and are sources of further
confounding. All studies used subjective self-report ques-
tionnaires, which may be influenced by the requirement to
recall negative emotions, food intake, and the association
between the two, as well as socially desirable responses,
whereby some participants may report changes in eating
behaviour to reflect expectations of the clinicians66.

Despite the comprehensive search strategy, the present
review may be subject to selective reporting bias. Emo-
tional eating behaviours are often not the main study
outcomes and may not have been mentioned in the title or
abstract. The exclusion of non-English-language studies
may also have introduced bias, as negative findings are
more likely to be published in a local journal rather than
an international English-language journal67. Most study
populations comprised middle-aged Caucasian women,
generally from westernized, industrialized countries
(mainly in North America and Europe), and therefore can-
not be generalized to other settings or underrepresented
groups such as men, adolescents, older patients, or people
with very high BMIs.
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