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1 | INTRODUCTION

Chia Yew Kong

124 | Jennifer Logue® | Simon Gibson®

Summary

Bariatric surgery is effective in treating obesity in many cases, yet as many as 50% of
patients may not achieve the desired weight reduction. Preoperative modifiable behav-
ioural factors could help patient selection and intervention design to improve outcomes.
Medline, EMBASE, Cochrane Library and PsychINFO were searched to identify studies
published between 1 January 2008 and 14 February 2019 reporting on preoperative
modifiable behavioural factors associated with postoperative weight loss, with minimum
2 years follow-up. A total of 6888 articles were screened, 34 met the inclusion criteria.
Maladaptive eating behaviours (MEB), preoperative weight loss (PWL), and tobacco use
were reported 21, 18, and 3 times respectively. Physical activity and substance abuse
were each reported once. Most articles on PWL (72.2%) and MEB (52.4%) reported no
association. Positive associations were reported in 22.2% and 14.3% of articles for PWL
and MEB respectively. Negative associations were reported in 5.6% and 33.3% of arti-
cles for PWL and MEB, respectively. Marked heterogeneity in outcome reporting hin-
dered quantitative synthesis. The current paucity of evidence amenable to synthesis
leads to ongoing uncertainty regarding the size and direction of association between
PWL and MEB with outcomes following bariatric surgery. Long-term studies with com-

mon reporting of outcomes are needed.

KEYWORDS
bariatric surgery, behavioural predictors, modifiable predictors, preoperative predictors,
weight loss surgery

Identifying predictors of postoperative outcomes has proven diffi-
cult.2 Many predictors have been proposed and investigated including

Bariatric surgery rates have increased following the global rise in
patients with obesity, as well as the recent advances in laparoscopic
techniques.® Evidence supports the efficacy of bariatric surgery to
produce safe large-scale weight loss,>> yet outcomes are not always
favourable. Reports range from 10% to 50% of patients not achieving
the desired weight loss following surgery.*° This results in a re-
emergence of medical and psychological comorbidities and a decrease

in quality of life.>”

preoperative body mass index (BMI), age, gender, preoperative weight
loss, eating behaviours, history of psychiatric disorders and history of
sexual abuse.® Not all predictors share the same implications for
patients. Most factors are not modifiable and can act as barriers to
accessing treatment. As such, increasing emphasis is now being placed
on identifying modifiable preoperative predictors.” A subset of these
are behavioural factors such as preoperative weight loss, eating

behaviours, physical activity, tobacco use and substance abuse.21-13
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Findings in this area could subsequently be used to formulate inter-
ventions similar to prehabilitation programmes used in multiple other
disciplines of surgery.'*

Previous reviews in this area have investigated the association of
both modifiable and non-modifiable factors with postoperative weight
loss. A systematic review of 15 studies by Livhits et al in 2009 found
a positive association between preoperative weight loss and greater
weight loss postoperatively.’® A further review of 115 studies by
Livhits et al in 2012 also found a negative association between preop-
erative BMI and postoperative weight, while failing to find any associ-
ation between eating behaviours and postoperative weight loss.®
However, the results were largely based on evidence from short-term
weight loss outcomes. In the 2009 review, only 3 of 15 sources had
follow-up periods of over 2 years, the rest ranged from 3 to
12 months. In the 2012 review, 53 of 115 articles had follow-up
periods of over 2 years. This was less in the articles reporting on mod-
ifiable factors where only 13 out of 53 sources had follow-up periods
greater than 2 years.

Minimum follow-up intervals are important in evaluating the
results of bariatric surgery. Most patients will experience substantial
weight loss in the first few months following surgery.*>*¢ This trend
tends to stop with a plateau of weight loss seen during the first and
second year postoperatively.!”1? A 2-year interval after surgery has
been proposed as the minimum amount of time before reliably evalu-
ating postoperative weight loss outcomes.?°

The aim of this review is to identify and investigate the modifiable
preoperative behavioural factors associated with postoperative
weight loss at least 2 years postoperatively in adult patients with obe-

sity undergoing bariatric surgery.

2 | METHODS

A systematic review of the literature published between 1 January
2008 and 14 February 2019 was conducted using searches of
Medline, EMBASE, Cochrane library and PsychINFO. The searches
were carried out between January and February 2019. Separate sea-
rch strategies were developed for each database (Appendix A). Our
inclusion criteria encompassed studies reporting on modifiable preop-
erative behavioural predictive factors of adults with obesity undergo-
ing bariatric surgery. If a study included adults as well as patients
<18 years of age, these were also included. We excluded studies pub-
lished prior to 2008, not published in English, or with a post-operative
follow-up of less than 24 months. Case series and case reports were
also excluded.

Two independent reviewers performed the screening. Full text
articles were retrieved for all screened results. Conference abstracts
were accepted only if they reported sufficient data required for
extraction. Review articles were not included, but their references
were manually searched to identify other studies that met our inclu-
sion criteria. Data regarding type of publication, study and predictive
factor characteristics were collected. Predictors included were ones
deemed to be modifiable behaviours that could be addressed

What is already known about this subject?

e Bariatric surgery is an effective therapy in the manage-
ment of patients with obesity, yet in some patients signif-
icant weight loss is not achieved or maintained in the
longer term.

o Multiple predictors of weight loss have been investigated,
a proportion of which are behavioural and modifiable
meaning they could be utilized preoperatively to optimize
outcomes.

o Modifiable behaviours are already being used in other
surgical disciplines through prehabilitation programmes

to optimize outcomes.

What this study adds?

o Highlights ongoing ambiguity and lack of strong evidence
regarding behavioural predictors, perhaps challenging the
strict use of behavioural factors as barriers to surgical
treatments

e Reinforces urgent need for use of common outcome
measures to allow robust synthesis of findings.

o Demonstrates paucity of literature reporting long term

outcomes following bariatric surgery.

preoperatively via behavioural interventions. When there was missing
data regarding postoperative weight loss, corresponding authors were
emailed with requests for that information.

Due to significant heterogeneity in the types of eating behaviours
reported and the tools used to measure them, eating behaviours were
grouped to allow comparisons to be made. When available, the spe-
cific eating behaviours and assessment methods were collected and
stated. We compared these in terms of their effect on postoperative
weight loss.

Each predictor was outlined according to their associative direc-
tion (positive, negative and neutral) and level of statistical significance.
This methodology was selected in line with similar past reviews by
Livhits et al®*2 who faced comparable difficulties in analysing studies
with considerable variability in predictor and outcome reporting.
Assessment of study quality was performed using the Newcastle-
Ottawa Quality Assessment Tool (NOQAT), see Appendix B for mark-
ing criteria. An overall quality assessment was made on the basis of
the available criteria to be evaluated. If all were of acceptable quality,
the article was deemed of good overall quality. If only one criterion
was of low quality, then the study was deemed of fair quality. If more
than two criteria were of low quality, then the study was deemed of
poor quality.

The protocol for this systematic review was prospectively regis-
tered with PROSPERO (CRD42019119358)?* and reported according
to PRISMA guidelines.?? Ethical approval was not required.
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3 | RESULTS

A total of 6888 initial records were identified following removal of
duplicates. After abstract screening and full text review, 34 studies
were included in the final review (Figure 1). Using the NOQAT, the
majority of the included studies were found to be of poor quality
(Table S1). There were insufficient studies using comparable preopera-
tive and outcome variables of adequate quality to be combined in a
meta-analysis.

The most common procedure reported was Roux-en-Y Gastric
Bypass (RYGB) (n = 24), followed by laparoscopic adjustable gastric
banding (LAGB) (n = 13), laparoscopic sleeve gastrectomy (LSG)
(n = 11), biliopancreatic diversion and duodenal switch (BPD&DS)
(n = 3) and vertical banded gastroplasty (VBG) (n = 3). The lowest
average preoperative BMI was 42 kg/m? and the majority of cohorts
had an average preoperative BMI between 42 and 50 kg/m?. Most
cohorts reported an average patient age between 40 and 50 years.

Follow-up time ranged between 24 and 81 months. Most studies had
a majority of female patients, ranging from 65% to 75% of the sample.
This was not the case in two cohorts with veteran soldiers where
there was a majority of male patients. Table 1 summarizes the charac-
teristics of the included studies.

Five factors were reported a total of 44 times within the 34 articles.
They were preoperative weight loss, eating behaviours, tobacco use,
physical activity and substance abuse. Eating behaviours and preopera-
tive weight loss were reported 21 and 18 times, respectively. The rest of
the reported factors were in the minority with three reports for tobacco

use, one for physical activity and one for substance abuse.

3.1 | Preoperative weight loss

Eighteen studies reported on associations of preoperative weight loss on

postoperative weight loss. Thirteen articles found no association.?®3°



KOUROUNIS ET AL.

ot | WILEY—SEEaiTY

(¢6'€2) 2€VL TIMIA%
pauodal-jas  (6'6) TE0E TML%
(sp1023. 89Y0S

:224n05) YN

(S2) 2 TM3I%

(0g) 18
TM3%

dN (92) 8€ IMI%

AN AN

11 InNgv

(LL°ST) S6'0L TM3%
(99'81)

85°8/ 1INE3%

(15°2) 9€°9€ IML%

(18'12) 80'9% TM3A%
(€2'S2)

L6715 TING3%

(P¥°6) 8'TC IML%

022 IM%

67 IM3%

tlqeL ul
syinsas dnoisqgns
"N 184370

(#°02) 6:89 TM3%
(6'52) 8'87 TM3%
Pur (8£2) 685 IMI%

P Ul (S€T)E8L NINGI%

(97) 19 IM3I%

AN (T°6) €7€ IMEL%

(%8'6T) 805 TM3I%

(S'TT)%V'62 TMEL%

ow gy ®

(2'02) T'SS 1M3I%

(£T7) 6T€ IMEL%

AN ow 9g @

P ul AN
(520¢€)

N C6'9S 1ING3%

poysw (@s) ssol

Juswainseaw SIS YSiom uesjy

dN

9ET INGV (9'T€-¥'ST *4DI) ¥'8T

dN
AN

(58°6:as) ¢5'LE

(¢ :as) 900e

(88'9:AS) 91°S€
dN

dN

dN

N
(£'s:asizoe

dN

(¢'8:as) v'se
dN
(61°8:AS) vL'¥E

(zW/3) InNg
do-3sod uesjy

(€5-27d)
9¢ (Sv:as) 6y
(F'Sp-9'8€
Ve *4ol) 0'cy
(8:@S) L¥
(6:as)
14
9¢€ (8:aS) LV

144 (91L-T5€) T6V

e (cz6:as)zLsy
(c8T
:as)80'9z  (€5°€:AS) vT Ly

(L5°€
:as) L5’z (8'9:AS) S6'vy
T ev'6l
74 (#'9:as) v'ev
(TeS-v'r¥ol)
4 €Ly
(0'7T:Q8) 6'LY
(8'9:@S) 9'5¥
9¢ (8'9:as) £'5¥
144 (6'9:aS) 891
74 (0'8:@s) £'0S
9¢ (8°6:AS) T'TS
144 (#'9:as) €91
74 (68'S :QS) L¥'SY
(ow) n/4

89

CLL

(o1)
134

(o1)
8  ev

6LL

'S8

08

SL

dN

1274

98

08

LLL

€e

(zW/3) INgG djewag
asegq

%

(¢5-L€°40I) v 00€

(Z11) 6'6E 8L1 aAIISOd
(474 0456 9AIHSOd
q10T <M
a166-TIM
ar>Im Siv Jo31o1paid 0N

oW Z® $0T 4031paid 10N 7
(0£-€2+d) 81 1745 Jojoipaid 10N T

(€8'TT) 90'SY £5€ J0301pa.d JoN

(ev'£) 90°L€ LT

(¢6'6) 99v¥ 44

oW ¥2® £LL

6 6 aAnesaN

w'er) 9y ¥1T J0301paud JoN

10301paud 10N
(6°0T) ¥'€S 6C
(Lo Tty 18¢€
(T°01) 601 16 Jojoipaid JoN

J0301paud JON T

(T'T1) ¥'or 091 aAiesaN ‘T
ow z® G6
(o1) st LST J031paid JoN
ow 8y ® G6
ow 9¢ ® 0ST

(6'8) £'S¥ 16T aAISOd

(€0T) 9°'01 6€T J10301paid JoN

10321paud
(€L)ee8y 19 ION T T
(as) o8e uesy eSjuaized anjeA
aARIpald

Vd doaud

M doald

M doald

g3gdae
M dodid T

(MvMm) 33 ‘a3

te)
-3@3) 8uiqquu Jo

Jop1paid JoN /pue Bubpld ‘D07 ‘g3

(3a3) g3g ‘a3

IM doaud

M doald

M doald

M doaid 'z
asn 032eqo] ‘T

(s39) 39 ‘a3

M doald

1a3)
paypadsun ‘g3

asnqy aoueysqns 'z
asn 0ddeqo] °T

pajyodau
s/40321paid
50| JYSIOM

MB3IA3J B} Ul papn|aul salpn3s jo uondudsaqg

951

g9AY

qov1

49AY

49AY

g9AY

49Vv1

99V ‘DAY
4ov1

g9AY

951

g9AY
49V

951

g9AY

g9AY

sasvadg
‘O8A 'DST ‘DAY

99AY ‘99V1
(s)uonesado

(£102)

Hoyod anpdRdsonRy 438n|ysusp|on

HOY0d 3A1323dS0Id  (9T0T) 4 12G49D

110402 9ARIRASONTY  (800T) 6z0lIED

110409 2ARD3ASO1RY 4(800Z) 20NN

(£102)

140402 2A102ds0.439Y 2Rl

(£102)

1oyod aAdadsold 9,0B3190U0D)

HOU0D 9ARRdsOId  4(9T0Z) 150BUD

(oidonau) (€102)

14040 9A1309ds0119Y Leumolg
(9102)

14040 2A10ads0.119Y 0s28P3eIg

Hoyod aA1392ds039Y (0TOZ) zgUenodag

H0U0D 3A13930S01d (¥ T0T) ¢cUSSIOPUY

4(6002)

Joyod aAdadsold PV CTNREE

(8002)

1oyod aAdadsold gelPABIN-193]Y

Hoyod dAidadsold  (STOT) 4,e4ansy
110Yyod 9ANRDads0NI9Y  (2T02) (pSwepy
usisap Apnis (4eaA) Joyny

T 37avl



KOUROUNIS ET AL.

_WI LEYJL”“

OBESITY

(senunuo))

3 (0TSSP IM
dN 7’28 IM3I%
5(7'60T-0°€T-)
LYy TM3I%
sjuaWaINSEaW S(9°€5-6'6-)
papodal-49s 03 By ¢ ST1CIML%
pappe “10300p Aq dluld K97¢e-LC)
ul pue papiodai-j|as ‘yjog S'0T INav
12 u| AN
dN 8'€€ TM%
dN 4N
suoyd Aq
panodal-J|as spysiom
do 3s0d awos DD u| N
(8'T2) 'LV TMIA%
QU Ul Pyl INGY
J4e3s Aq O1uip uj 602 1ING%
DUlD Ul pue (%i'Sg)
papiodal-Jjas ‘yrog LET INGV
8'/C IM%
IM%  doaid %G>
1'8¢C IM%
PuUl IM%  doaid %53
ow 8y®
AN (6°£T) £9 TMI%
dN 65 IMAL%
ow g
®@ 999 TM3I%
ow 9¢
® 6'0L TMI%
ow g
®@ 699 TM3I%
ow g
@ 867 TMI%
ow 9¢
® 'S TMI%
ow g
350d ‘4N doaid @ 7’79 TMI%
poyiaw (as) sso
JuswaInsesw YSIVAM YSiom uesjy

(8'z:as)6'Le

AN
AN

dN

dN

AN
(9°2:@S) Lve
6'6E

(99:as)tze

4N

8v® (¥'9 :as) ¢'ce
¥Z® ('S 'aS) §'6C
Z1® (06 :ds) zoe

dN

AN

(zw/3%) InNg
do-3sod uesjy

e

09 ‘PPN
14

Z

09

e

8y

9¢

Z

8v-¢cl

e

124
(ow) n/4

(6£:AS)T1S

(T'LL-89¢
) T'8Y PAN
(8'v:As) 8's¥

(S6-v€7d) 925

(€'€:as) 0'SS

(§°2:Qs) s'S¥

(05°6 :QS) ¥1'6v

(0'8:as) 6'05

(£'9:as)8'sy

(€9:a9) 'SP

(6'G:as) 08y

(0'1:as) 06

AN

88

9
88

v

0oL

coL

[A74

699

S'8L

9'¢8

o€

'S8

T8

(2W/3%) INg Sjeway

aseq

%

(cot) zer

(£9-¥T *d) 0'8% ‘PN
(8'8) €91

(£9-81:¥) G'6€

(€9)9'se

(TI1)STP

(€9°TT) SL9V

(e01) 8'8¢

(c6)9or

(T1) 6171

(c6)eer

(€'T) 05

g1 0T <9M

vy doaid

q107 <M

(057%4% doaid

(as) a8e ueay

aAnesaN 7 01

0s SAINSOd ‘T
ow Q09
PIN®D 8TC
ow Z® £zZ J031paid JoN ‘2
AT aAnnedaN ‘T
Sé6 J0321paid Jo0N
ow $Z® 9z
oY1 10101paud 10N
0od T
09 Jopdipaud JoN T
ow $Z® 60T
{434 10301paid JoN
b4 aAnesaN
ow 8y® L6
16T
0€T J0321paid J0N
ow 4zd L1T
(24" Joy1paid JoN
ow 8@
ow £Zd 181
ow ZI®@ ¥8¢  Jo3dIpaid 10N
vZ® 9
or Jo31paid JoN
ow 8y® 0T
ow 9¢d £
ow £z® z0T
£0¢ 10321paud 10N
eSiualied anjea
SAIPIpald

supjuup
epos ‘Suijes
hEETN
‘Buppoeus ig3 7, 01 Z
IMm doaid T

(s3g)3g@a ¢z
M doaid T

IM doaud

IM doaid

soposida

a1uing
2AIR23IqO ‘g3 '

(0-3a@3)
payadsun (g3 T

IM doaid

a3g a3
a3jo

SISO SISouSelp awnayi ‘g3

(0@3)3g ‘g3

IM doaid

IM doaud

M doaid

M doaug
payodas
s/40321paid
50| JYSIPM

oS1

99AY ‘OS1
9S7'd9AY

99V ‘9DAY ‘DA

SA9Aadg ‘gOAY

951
g9AY
gov1

sasadga
‘OEA ‘99V1 ‘DAY

9S7°'d9AY ‘9OV1

g9Ad

g9Ad

g9AY

(s)uonesado

140402 dA13I3dS0Id

}0Y02 9A1302ds0.39Y

140402 dA130ads0ud

}H0Y02 2A1303ds0.39Y

(LOY wouy
€3ep) 1I0Y0d 3A1}IRds0.d

(oadouza)
140y0d aAIdads09Y

140402 dA1309ds0.d

140402 dA13D3dS0Id

}10Y02 3A1303d50.39Y

(10y woyy

€3ep) 1I0Y0d dAIRds0.d

(oadouyau)
140Y0d 9AIdads019Y

}0Y02 2A1303ds0.39Y

(0adouzau)

£(ST0T)
1eBA0L-ZINY

e(9102)
opylRuLBRd
(STOT) gz1ed

4(800T) ¢PEIN

(9102) ¢, W9sIoON

o(ST02) g uiHen

(£T02) ot

(T102)
zcionequaday

(1102) ,,Wopide

(9102)
PRILITRILTEN

(6002) ,,23uer

4(8002) g BHaNH

110402 313030139y 4(800Z) ¢cUSIULEH

uSisep Apnis

(panupuo))

(1e3A) Joy3ny

T 31avl



KOUROUNIS €T AL

OBESITY

ILEY—
e L w

a
nd
fou
Study ividual
e indivi
on n d
39 and f the t use
36- Its o en ive
iation, resu surem r fiv
socia the e mea othe
itive as arizes as th ies. The
posi summ WL) w studie udies
da 2 (%E 18 st
howe 0 Table Loss f the he 18 2). Al
ies s isht O f t I .
dies iation. igl in 13 o ble d
rstu ociati ss We es in ts. even 3234 (Ta S5 an
Fou ive ass t Exce tcom remen lity, s lity®® ight lo 33940
ati cen s ou asu qua ali wegn >
neg, Per: t los t me oor d qu tive lity, a
ies. . 0! a ir qua d
studies rt weigh differendies of p med go preoper. d fair g | reporte: 39
! lo] ive e n S a ively.
. ep fivi tu de e em t e
- uj é. to r.es used luding s & were n betwe ere de Gerber etoperatlvss In
c - a . di XC| es iatio ies wi S. S loss.
TR 9 stu re f th cia die iation po! ight 5
© > < 3 fte lo) SO stu iati ths eigl 1.3
S = e g Al ur as e oC| on ive wi f
=] et = Fo no hre ass m ve )o .
ined. a Tl . 4 ti R is
L-?f % E %D emained howed ht loss. redict|ves70 at2 reopera ratio (O ge. Th8
. S g ge r es eig fp 9 of p dd han 8
3 £ = 9] i f thes tive w oup 0 ort of tiles ano ight ¢ of 1
g 258 s o pera ch gr coh ercen found weig OR ietal
3. g3 k) > osto in ea ina into p hey tive ith an Parri
E 3 5 2 3 v P nei fation ir sin s t rela wit e. er-
% qg}'_g © a nzi {)‘b with o associa patlent.le group! rative roups tChang postop. n
- S <3 £ gz e itive rized enti topel tile g eigh nths iatio
g 2 % £ 3 g kS g '%D pos ategol th perc for pos ercen lative w 24 mo assoc ari-
£ g = z S w3 C 5 O p rela at ive iv.
: : . 2 = 5 Theéoth vs 2P< 001) vs 25th erative atients , negat4o Ina U”HOW_
g < 5 [a z he ) ( 5th top 15p ort ively. 8).
£ - -4 - = w g - tl 1.51 e 7 pos f 1 rep tivel 01 of
273 z a3 v S = 23-1. in th ) for rt o ly to era P= et
e g < g 5 (L. d in 001 oho only stop 05) ( subs a
© g Ny h < o T X = ase <. inac the S po -0. he ith
b3 o o = o € g c incre ) (P ion in ere nth to in t t wi
= 2K @ € 5 g in 12 iatiol | wi mo 53 in bse to
$ 2B x S g2 6-2. ocia ta 24 (0. ive is su 45
R o s z a S L e 1.6 SS inen e at 9 ictiv this 0.
X 3 g s o o & 25 ( 0 a Ine ients 0.2 edi In (-
£ § g “;El HE % é a % found 23 Pekkar23 patien apof- non  pri ailable. f —0.19 g
. & d av. n
g 3 o g9 IR ively. f 2 un e as ° mo
:8 g o 58¢3 tiv rto fo cam w a p > omons
e “ z a .9 o = a ho they be -up d los re
S @ X ) kY (0] . . Wi e t p
e 4 x mgm% inac ion iation llo ort igh ta
22 © g g € ¢ o in ressi cia r fo rep eig ice a nd
s £ £ g SSO! nge y ive w vic ing a
& > S 5 5 e re is a lo the ive ad ng
%) 9 5 o = at IS re at ieti f
3 z o 3 & § g ver, th e WhefO”OW-uD reoperged froms of di thod o
S~ z ; I 5 5 > e i p e e s
o« S i = [SEne atiel ian - is ran m m os
$E © o3 > i g 3 218 p media ) ChieV'ng) This r rogram.fy the eight | he
S8 < 2 . . i )
53 % £a g E 5 year(P=.152 ds of aTab|e 52 vised pt spec ious Wpecufyt
g ) r o) ev S
b - — 2 o - o 07) tho ly ( upe id n pr ot
2 @ £ £ 58 _0. me at s did of id n d.
T s a5 5 23 £3 The led gre ent to udies mber dy did casure
- a3 g E gs 7 ies var ointm o st € nu e stu asm
S x: A € LS & ie p w th On itw
< = o 5| 2 < > w S S tud ap T d S. |
- 2 g4 = @ 8 A o - s tive rcise. ribe ht los r how
5 2 5 s= TE e desc s
*3 5 g 581% sica but_umw.ht
< Ja) 2 ~ @ ' U Qo hy loss xim eig
S 5 < w3 - 8 s P ight d ma tive w iated
= 8 3 Q g = 2 ei an era soc
= S g S S5 o W pts op * on
&8s ¥ 3 y o 8 c g tem pre tors ted
S5 ) g o ® N at of fac or’ d
1 ;- R thod iours o studios ron porte
5 ¢2 Sty S me hav viou tudi fre of
X N N g‘ % 2 & 2 aw‘b ] . g be ing beha hese s ber o ictive )
. 5 i) in ing ft um ed ion
i T3¢ 3 59 L8 Eat eat ro I n -pr latio
5 3 in ¥ v & i | d on Fou tota e non ve rela o
8 _ £ RS o 8 $ 2 20 2 rte loss. the to b ati latio
B o g 58 ¢ 2 @ w = : 3. S repo eight aking und * Aneg tive re the
= 5 3 3 - = ie fo 0- i izes
© [} S =3 L [m RS di X W m 4 S e
8§ o ~ N ® g 23 stu ve iours ere 31, po riz (o)
& - 3 ko] "‘{ 3 5 en rat vio W ies. ile a ma s t
K S 9 S S 2 g S S Sixte ostope g behahaviours1 Studlfﬁl while 3 sum casure nd
2 S 3 a ith p in . 1.50, le m a
I 8 N %% g5 5 E W'th. le eati ting belosS n 1537'4 4552 Tab tcome mmon
B < s z 5 B3 g~ Itip Ea ioht ies, 15,45, u co
$ 5 2 33 5 & = a mu s 21. weigh r stud ies. ent o most dies
g S e E 2 o & B 8 s factor ative in fou stud differ s the 6 stu 51
2 g 2 2 3 238 3q Stoperf und i three Eight WL wa f the 14447'50'
o <) Y ~ 9 (o] H :
0 = . A O A~ o e (o] s in ies. %E o) -42, ion
@ g 5 ‘B ol g o p & 2 phip we found studie sed. % seven lity* ociatio
£, o3 5 25w - N s was these ere u uality, ir qua ive ass pera-
s < 5 . S 2 . ip w q fai iti to
£3 5 = £ mmg : ) sh of ss or £ 0s 0s ies
¥ = ] u.!ruc *;“'m;_.c s lo po o p d p die
o s K 5 v g = ¢ ult ight imes. of d ing a n tu
g UA R = 3 x res eig ix tim ies eme rting iours a rs oe
§ % w 3 o S & a g é eport Wrted X ing stud ere de.es repobehavlou the fou ed bing
B & 5 @ - r ) d w di . f S n
3 @ w 2 £ p lu : u o lu a
2w = g ifli 5 E ;_z» g (9] was rehen exc £ WhIChf the St, e eatlng-rhl'ee ty and all showed a-
8T 3 - B z e o e} tiv ity. lity er
£% o § X 3% &5 w I I ap lity ua ta P
:‘dg 3 = I~ .Eﬂﬁ - P d, a te, a lad ua irq oe reo t
'En%n- a Q - inTv T . ine no ive ma or g f fa 1 cha ith p ithou
223 3 g g 8 5 g & rema 3). Of erative or po ere o 41,505 ts wit ts wit
g @ 2 éE 83 B ble reop ere iation w ictor. atien tien
G a t
) o0 5 g E (T. p w ia dic p a
o o 5 ) = T E = ® een loss SSOC ir pre in 33 59p
= ¢ & & g 3325 o ) betw eight ative a s their 8.6% Ino49) "
= % & o [} a 8 T3 . w eg a 18. =,
2 @ e & £ 59 N IS % tive ingan (BED) s of (P =
§ 3 3 5 s 5 ¢ E 52 orti rder t Los 9%
§ 3 5508 gngga. mmm”wmhnﬂ3
. gg@ 2 gﬁ%ﬁ,gg’g eati e % pared
£ g il 2 g €2 o g5 s o
& £ 2 i g é & g =
2 2 = g
~a3§eca“ g ﬁ‘ﬂgﬁoa"?
_ gv; S .. Z, -sgsa;n
= o - I} [ (9]
= © o = M o EER g £ £ =
2 5 & g 2 88 28 £%¢
= IS < o < 5=
B S o = £ B3
c f (9] = B
S 3 8 £ s S
] = o £ s 2
~ 5] ) 5] <
> < e =
ey o o2
- 8 = &
w 5 n
] <
=)
<
[



KOUROUNIS ET AL.

preoperative BED at 2 years after surgery.>? Using latent growth
modelling, Marek et al reported a p of .16 (P = 0.008) for BED at
postoperative weight loss in their cohort of 446 patients at
60 months after surgery.>® Finally, Wélnerhanssen et al reported
a hazard ratio of 1.89 (1.41-2.54) (P <.0001) for poorer out-
comes including weight loss in those patients with BED.*! Their
cohort included 380 patients and had a median follow-up inter-
val of 5 years. The remaining four studies of fair quality reported
no association between maladaptive eating behaviours and post-
operative weight loss. Three of these studies used BED as their

40,4447 3nd one used emotional eating (EE).*?

predictor,

Significant heterogeneity in the literature was found in the
reported preoperative maladaptive eating behaviours as well as the
methodology of identifying and measuring them (Table 3). Eight dif-
ferent eating behaviours were reported in our included studies.
They include BED, EE, loss of control (LOC) over eating, objective
bulimic episodes, snacking, diet soda drinking, sweet eating, and a
lifetime diagnosis of an eating disorder (ED). In two studies the mal-
adaptive eating behaviour was not specified. The most common
eating behaviour reported was BED which was used in 9 studies.
EE, LOC over eating, and snacking were reported twice. The rest of

the eating behaviours were only reported once.

3.3 | Tobacco use and substance abuse

Tobacco use was reported as a potential predictor in three studies. Two
studies found no association between current tobacco use and weight
loss after surgery.**>® One study found it to be negatively associated

with weight loss.>® Adams et al'!

also reported a negative relationship
between substance abuse and weight loss within its cohort (Table 4).
Excluding studies of poor quality, only the study by Andersen et al
remained.>3 Using linear regression models in their cohort of 160 patients
they found a B of 13.3 (4.3-22.4) (P = .004) between smoking status and

postoperative weight loss at 24 months follow-up.

3.4 | Physical activity

Only one poor quality study examined the relationship between the
level of preoperative physical activity and postoperative weight
loss. It did not report on the way physical activity was identified or
measured. Increased physical activity levels were reported to be
associated with higher postoperative weight loss.® The measure of
association was not reported. Of note, this article reported findings
from a younger study population, with a mean age of 39.9, and the
weight loss results were self-reported (Table 4).

4 | DISCUSSION

This review aimed to identify and investigate modifiable preoperative

behavioural factors associated with weight loss outcomes at least

Results from studies reporting on preoperative weight loss

TABLE 2

P

Size of L (SD)

Measure of WL

Size of association

Measure of association

n

F/U (months)

Subgroups

Overall NOQAT score

Author (year)

Predictive association

31.9 (11.7)
55.1(20.2)
29.4 (11.5)
50.8 (19.8)

-5.3
-10.1

%TBWL
%EWL

.0002*
.006*

0.302
0.225

150

36

Poor

Alger-Mayer®® 2008)

Positive

%TBWL
%EWL

.016*

0.247
0.205

95

48

OBESITY

.046*

NR

A%BMIL

<.001*
<.001*
.012*

1.35(1.23-1.51)?

OR

9570

24

50th vs 25th percentile

Fair

Gerber® 2016)

NR

1.88 (1.66-2.12)%

0.822

75th vs 25th percentile

Y%EWL

WL

50

Combined 24

Poor

Ruiz-Tovar®” 2015)

.001*

0.573

.002*

94.1

%EWL

Preop %EWL >15%
Preop %EWL <15%

Prior WLO Ib

815

_WI ]_]—:\(J’Lf14

0.158

c

414

Y%EWL

33

24

Poor

Sethi® 2016)

c

43.2

205
154
70
33

Prior WL 1 to 20 |b
Prior WL 21 to 50 Ib

Prior WL >50 Ib
Prior WLO Ib

c

46.1

.0008*

c

205

%BMIL

24

c

215

205
154
70

Prior WL 1 to 20 Ib

c

223

Prior WL 21 to 50 Ib

Prior WL >50 Ib

c

24.4

(Continues)
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(Continued)

. £ 2 years following bariatric surgery. Within the last decade, the factors
* * — * .4: -
% I § 8 § o § that were investigated and fulfilled our inclusion criteria were preop-
a : v =
E g erative weight loss, maladaptive eating behaviours, tobacco use, sub-
P ) -
PO S N @O Qg ; l<—( stance abuse and physical activity. The analysis in this review was
w0 © oon I T QI Y =z . . N .
o § § 2 ® e e g 8 hindered by substantial heterogeneity in both predictor and outcome
= A 2z . . . . .
52 S reporting with equivocal available evidence between these factors
oo
L » S '-% and postoperative weight loss. Evidence from good and fair quality
- (18]
£ . % E 5 5 :“ E studies alone however suggests that preoperative weight loss is either
2 s SE N3 ]
g ?_ a § a positive or non-predictor, maladaptive eating behaviours, especially
5} <
_ *8 g ° BED, being negative or non-predictors, and tobacco use being a nega-
I I | = = . .
. S S & 3 5 tive predictor.
: °
% 2. £ % " These findings are in keeping with similar past reviews focussed
wn 0w n
c ©° : 3 é 35 8 on a shorter follow-up time. In a review of 15 articles by Livhits et al
2 | = | 3 . . . . e .
o S 3 e 2 8 E_)o in 2009, preoperative weight loss was found to be a positive predictor
S G < =
] § 3 8 701 3 of postoperative weight loss at 12 months after surgery.r® Of the
@ - ds g . . .
ST 2 15 included studies however, only three had follow-up periods of lon-
Q.: E g ger than 12 months. Of these, two reported an inconclusive associa-
(3} = . . . .
| a | x S 2 § tion. All studies with less than 12 months follow-up showed a positive
S 5 = g . - - .
o % § I o association. These findings show a similar pattern of a decreasing
5 = on =
ﬁ § o« E g ‘g amount of positive association with longer follow-up periods. Mal-
=’ I - £
° o o ¥ o o o Q = adaptive eating behaviours were investigated in another systematic
c o n I 0 s} n -‘{ oo 2
s g s review by Livhits et al in 2012.8 They identified 38 articles reporting
ey
§°~ ':; g g_f on 11 different types of maladaptive eating behaviours. Of these,
%) L O
= - o < - £ S f 21 showed no association with postoperative weight loss. The most
£ o ° N N N e LaZ . . . . .
5 5 > £ %‘: common maladaptive eating behaviour was BED with 20 articles. Of
£ Q s
S = o W 4 these, 13 found no association, four found a negative association, and
o o £ O " . . .
= ] E three found a positive association. Although the included studies
5 0
A g § i» T '%D reported on shorter follow-up times than our review, they are in keep-
» B 2 . . - . s .
o '3.‘.; g 9 § 5 é @ -% = ing with our findings both in their direction of association, as well as
o= © X g =
g 'ﬁ'-i g $ é 8 ¢ £ r‘é g g 4_9‘_ the heterogeneity of predictor reporting.
1 © 1 [l M
£ § é | = é $ é S é | % v E There is a substantial volume of literature that has investigated
w (2} w [%2) .o
a0 ‘: k) non-modifiable and non-behavioural predictors. These were not
o § g g included in this review as they would not be applicable to the preop-
553 [ . . . . . . . . .
§ < _ED z 3 erative optimisation of patients. Although not investigated in this
5 -4 . . .
§ o 5 E 2 fagp (o] review, such predictors are not without value. They have been used
® © w < O
g 2 g g :3 4}8; o 2 < to design risk stratification tools®* and could provide valuable infor-
E O ] ] ] o ¢ @B g L - .
@ o o § 2 a o= % & £ mation in guiding research on other aspects of care for patients con-
$ E @ sidered for bariatric surgery.
. O
7 ._%D T < The main strengths of this review are the inclusion of studies with
" v
§ g 2 z a minimum follow-up of 2 years that have been published within the
v T
T o £ % £ last decade. Evidence suggests that short-term and long-term out-
o = . « o . € O . N .
38 & & § K @ 5 5 comes following bariatric surgery are different and that long-term
% ‘5 *é g results only become apparent following the two-year mark. The
@ S 3 = L . S .
g g Y g azf @ majority of patients lose the most weight in the first 6 to 12 months
— ~ g S S .0 © . . . . .
= 39 g N a % = 5 following their operation with a plateau seen between the first and
8 o 8 % e £ c 06 -2 . . e
Z ;‘l‘ 8 g £g T E = ﬁ second postoperative year and subsequent weight loss stabilization
S = 5 2 Q¢ n . . . P
£ 3 g & £8 g b gz @ after 18 to 24 months.'>1? Of note, in patients with BED a “honey-
- = gEzge iod” b 12 and 18 month ively has b
38 -g g 25 moon perio etween an months postoperatively has been
43 < é ; described as the period before differences in outcomes compared to
@ Fny . . . .
c g .téo = é E those patients without preoperative BED become apparent.*® Addi-
o 2K IE @ . . . .
% '«,9; g ® e S® - tionally, articles published more than a decade ago were excluded in
S35 % S¢S 2
3 2 o g S 2 £ ? an effort to include results that were most up to date and reflective of
o s Z £ n Lui
2 B o _mz o & current bariatric surgery practice. Some operations, like VBG, have
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become almost historical.>> LAGB is also falling out of favour follow-
ing disappointing weight loss outcomes and significant postoperative
complication rates requiring re-intervention.?*2 LSG is becoming one
of the most commonly performed operations.*

The main limitation was substantial heterogeneity in predictor
and outcome reporting which lead to difficulties in data synthesis.
This includes difficulties in performing meta-analyses or calculating
formal measures of heterogeneity, such as 1.2 Eight different weight
loss-related outcomes were used, the most common being %EWL. In
addition to the problem of comparisons and meta-analysis, these vary-
ing measurement methods can also lead to different interpretations of
results. The same amount of weight loss can be statistically significant
using one measurement method and not significant if using another,
as seen in Sethi et al.3

An additional limitation is the risk of confirmation bias in the litera-
ture with regards to preoperative weight loss. It is common practice for
preoperative weight loss to be a prerequisite for bariatric surgery. This is
separate and in addition to a history of weight loss attempts prior to
being considered for surgery. This leads to reporting of findings derived
only from people that lost weight prior to their operation.®”

Further studies reporting the long-term outcomes of bariatric sur-
gery are needed. In our experience there were more than twice as
many studies reporting outcomes with less than 2 years of follow-up.
This is particularly the case in literature reporting on modifiable pre-
dictors. In the systematic review by Livhits et al in 2012 findings for
both modifiable and non-modifiable predictors were reported.®
Thirty-five of 62 included articles on non-modifiable predictors had
follow-up times of greater than 2 years, compared to only 13 of
53 articles on modifiable predictors. The relative lack of published
outcomes in those with more than 2 years of follow-up raises the
question of a potential publication bias. Long term data is required
even if they demonstrate inadequate or negative results.

The issues around heterogeneous outcome reporting in bariat-
ric surgery are not unrecognized. Both the American Society for
Metabolic and Bariatric Surgery (ASMBS) and the BARIACT project
have recently raise this issue and made efforts to standardize out-
come reporting.’®5” They include new outcome reporting guide-
lines that should help homogenize outcome measures and make
this literature more amenable to quantitative analysis in future
reviews.

Finally, more information is required to elucidate the role of alco-
hol use, tobacco, use, and substance abuse as predictors of postopera-
tive outcomes, especially their relationship with behaviours and eating
disorders in modulating bariatric outcomes.>® In the postoperative
period, there is some evidence that preoperative maladaptive eating
behaviours is associated with vulnerability to other addiction

disorders.®

5 | CONCLUSION

The search for preoperative predictors of postoperative outcomes

continues within bariatric surgery. This review suggest that

preoperative weight loss is likely to be a positive or non-predictor of
postoperative weight loss and maladaptive eating behaviours may be
a negative or non-predictor. Tobacco use may be a negative predictor.
There was insufficient data to make conclusions on physical activity,
and substance abuse as predictors. The main strengths of this review
were the inclusion of recent studies, and a minimum follow-up inter-
val of 2 years after surgery. The main limitation was widespread het-
erogeneity and inconsistent outcome reporting which made it difficult
to analyse the currently available evidence. Strong clinical implications
are difficult to discern, although the use of preoperative weight loss
appears to be beneficial, while the strict use of preoperative maladap-
tive eating behaviours as barriers to being considered for surgery may
not be appropriate in all cases. Further studies investigating these
behaviours with >2-year postoperative outcomes are needed. The
use of common predictor and outcome measures in further studies is

vital for the meta-analysis of future evidence.
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