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1 | INTRODUCTION

Weight management remains challenging, particularly in the context
of severe obesity; although effective behavioral, pharmacological,

Abbreviations: 95% Cl, 95% confidence interval; BMI, body mass index; BWM, behavioral
weight management; FU, follow-up; ITT, intent-to-treat; MBS, metabolic and bariatric
surgery; RCT, randomized controlled trial; ROB, risk of bias; RYGB, Roux-en-Y gastric bypass;
SD, standard deviation; SMD, standardized mean difference.
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Summary

Metabolic and bariatric surgery (MBS) vyields unprecedented clinical outcomes,
though variability is high in weight change and health benefits. Behavioral weight
management (BWM) interventions may optimize MBS outcomes. However, there is a
lack of an evidence base to inform their use in practice, particularly regarding optimal
delivery timing. This paper evaluated the efficacy of BWM conducted pre- versus
post- versus pre- and post-MBS. The review followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses statement and included pre- and/or post-
operative BWM interventions in adults reporting anthropometric and/or body
composition data. Thirty-six studies (2,919 participants) were included. Post-
operative BWM vyielded greater decreases in weight (standardized mean difference
[SMD] = —0.41; 95% confidence interval [CI]: —0.766 to —0.049, p < 0.05;
I> = 93.5%) and body mass index (SMD = —0.60; 95% Cl: —0.913 to —0.289,
p < 0.001; I? = 87.8%) relative to comparators. There was no effect of BWM deliv-
ered pre- or joint pre- and post-operatively. The risk of selection and performance
bias was generally high. Delivering BWM after MBS appears to confer the most ben-
efits on weight, though there was high variability in study characteristics and risk of
bias across trials. This provides insight into the type of support that should be consid-

ered post-operatively.
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surgical, and psychosocial interventions exist,>? healthcare systems
remain poorly equipped to support patients in effective long-term
weight management.?=> Metabolic and bariatric surgery (MBS) is the
most durable treatment for severe obesity.®” It is associated with
substantial reductions in weight, mortality, and improved
comorbidities.8~1° However, evidence shows notable disparities in

11-13

post-operative trajectories, leading to reoperation rates

(2%-78%).5** This includes insufficient weight loss and/or consistent
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weight regain, even as early as 6 months post-MBS,*71¢ with

20%-34% of patients experiencing suboptimal weight loss <5 years

17,18

post-surgery and <87% of patients regaining weight within

10 years.'®%20 These data stress the importance of developing
effective adjunct interventions to optimize MBS outcomes.

Behavioral weight management (BWM) is effective in achieving
clinically significant weight loss (5%-10% decreases) and improved

comorbidities in non-surgically treated obesity.?1?2 However, the

5’23725

data are highly variable in the context of MB with previous

reviews limited by only including certain types of BWM interventions

23,24,26-31.
’

(e.g., exercise or psychoeducation only) the use of

observational and non-experimental data?*-2830-32: the low number

)23,27,29,32; and only

25,31

of studies included in meta-analyses (n = 3-9

focusing on a specific time for the intervention, that is, before
25,29,30,32

or
after surgery. As such, although the stark contrast in the pre-
versus post-surgical milieu (e.g., differences in pre- vs. post-operative
diets, functional capacity, and psychological adaptations after surgery)
poses a notable complexity to the delivery of BWM in MBS, one of
the major knowledge gaps remains the optimal timing to deliver
adjunct BWM. Our objective was to provide a synthesis of the evi-
dence assessing the relative efficacy of BWM delivered pre- versus
post-MBS to provide further evidence regarding the optimal delivery

timing of the most efficacious interventions in MBS.

2 | METHODS

This registered review (PROSPERO: CRD42017049094) followed the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement.>3

21 | Inclusion criteria

Studies testing interventions aimed at improving weight through
behavioral/weight-related psychosocial change in adults undergoing
MBS were included. Interventions strictly targeting psychosocial sta-
tus, physical fitness, or muscle strength were excluded.®43¢ Eligible
comparators were no intervention, wait list control, usual/standard of
care, or treatments not including the hypothesized active ingredient(s)
of the experimental intervention. Studies had to report an anthropo-
metric (e.g., weight, body mass index [BMI], and body composition)
outcome pre- and post-intervention. Eligible designs included a com-
parator and consisted of randomized controlled trials (RCT), quasi-
RCTs, and controlled before-and-after studies. Observational studies,
reviews, abstracts, unpublished literature, and non-French or English

publications were excluded.

2.2 | Search method

Searches were conducted in PubMed, PsycINFO, Embase, Scopus,

and the Cochrane Controlled Register of Trials initially in June 2016

and updated in February 2020 (see Data S1 for search). Two
reviewers (C. A. J. and A. |. D.) screened titles and abstracts and then
assessed full-text articles for eligibility (Figure 1). Any disagreements

were resolved by consensus or by a third reviewer (S. L. B.).

2.3 | Data extraction

Two reviewers (C. A. J. and L. A. M.) independently extracted data.
Study authors were contacted up to three times for missing infor-
mation. Disagreements were resolved by consensus. All included
studies were assessed for risk of bias (ROB) using the Cochrane
ROB tool®” An unclear ROB
insufficient/unclear reporting or an unknown ROB, whereas a high
ROB resulted from the use of high ROB methods or a failure to

Collaboration's resulted from

report information.

24 | Statistical analyses

Comprehensive Meta-Analysis (version 3.3.070)*® was used to pro-
vide the pooled estimates of the mean effect from BWM versus
comparators on outcomes (Data S2). Due to their clinical complexity,
studies evaluating pre, post, and joint pre- and post-operative inter-
ventions were analyzed separately. As recommended,®” two types of
outcomes, final means and changes in means from baseline for weight
and BMI, with respective standard deviations (SDs) were analyzed
separately (i.e, type of scores sensitivity analysis) and pooled
together to calculate standardized mean differences (SMDs) with
95% confidence intervals (95% Cls). Raw differences in means
(unstandardized mean differences), expressed as kilograms (kg) and
kg/m?, were also calculated. Random effects models were used given
the anticipated high heterogeneity across studies. However, pooled
estimations were performed using mixed-effects models for group
comparisons. SMD of 0.20, 0.50, and 0.80 were considered as small,
medium, and large effects. Statistical heterogeneity was assessed
using the Q (df) statistic and the inconsistency index Higgins I? test,
yielding scores from 0% to 100% interpreted as recommended.®%4°
Sensitivity analyses investigated the impact of methodological
aspects: type of score used (final/change) and use of intent-to-treat
(ITT) analysis (yes/no). Publication bias was evaluated using funnel
plots (Data S3).

3 | RESULTS

3.1 | Study selection

In total, 7,288 reports were screened by examining titles and abstracts
(Figure 1), leading to 163 potentially eligible studies. Thirty-six inde-
pendent trials (with five follow-up [FU] papers) met inclusion criteria,
of which 33 were included in meta-analyses of weight (n = 31) and/or
BMI (n = 29).
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E from meta-analysis Reason 5 (n=17)
with reasons (n=3) v Reason 6 (n = 2)
Reported Studies included in meta-analysis Reason 7 (n = 19)
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FIGURE 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram. Reason 1 = population type (non-human/

animal; non-adult; non-bariatric); Reason 2 = design type (non-interventional study; observational study; uncontrolled study; case study); Reason
3 = intervention type (not designed for weight loss/management); Reason 4 = comparator type (not usual care/standard care/wait list/no
intervention; ineligible attention placebo); Reason 5 = measured outcomes (no anthropometric and/or body composition outcome(s); no pre- to
post-intervention measure; no new anthropometric and/or body composition outcome(s)); Reason 6 = language (no French; no English); Reason
7 = reviews, books, chapters, theses, editorials, letters to editor, abstracts; Reason 8 = protocols; Reason 9 = guidelines, reports; Reason 10 = full-
text unaccessible; Reason 11 = retracted. BMI, body mass index; FU, follow-up

3.2 | Study characteristics

3.2.1 | Designs and participants

Table 1 shows study and participant characteristics. The total sample
size was 2,919 (mean [SD] = 81 [53.1]; range = 15-240), which were
predominantly white (62%) women (79%) with a mean age of 43 years
(SD = 4.8; range = 32-53), a mean baseline weight of 119 kg
(SD = 19.3; range = 81.1-152.7), and a mean baseline BMI of
42.8 kg/m? (SD = 6.5; range = 29.8-51.6). Most studies were from
the United States (47%) or Europe (36%). There were 29 RCTs and a
total of 41 experimental interventions versus 36 comparators. The
majority (61%) of BWM arms were delivered post-operatively. Time

to post-BWM intervention assessment varied across trials
(mean [SD] = 7.4 [6.5] months; range = 1-36). Mean post-operative
FU was 18.1 (12.8) months (range = 1.5-48). Over three quarters
(86%) of studies stated the types of MBS undergone by participants

(Roux-en-Y gastric bypass [RYGB] = 63%).
g YP:

3.2.2 | Reported outcomes

Weight data were reported in 31 (89%)
Studies’41,43,44,46,51,53759,61765,67772,74781 Wlth 15 (48%) reportlng
absolute weights?1:4451,53,57,59.63-65.67.6870747879 504 11 (35%)

reporting weight changes.3°3°456:59:61.69.71.7477.78 BM| and/or BMI
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change was reported in 26 (72%) studies.

mostly  (56%) measured using digital or calibrated
4143,44,50,51,53-57.59,61,64.67,69.71.74.778081 The remainder (44%)

Weight was

scales.

(1 7%)46,49,58,62,68,72

provided no or insufficient information

(28%)°2:60.63.65.70,73,75,76.78.79 ahout methods of assessment for weight

and/or BMI. Over one third (36%) of studies reported weight and/or
BMI measures as the primary outcome, whereas 42% did not specify

a primary outcome.

3.2.3 | Experimental interventions

Over a third (34%) of experimental arms were physical activity only,

50,55,57,81

12% were structured dietary or dietary counseling only,%?

12% were psychosocial-based, and 41% were multicomponent, that
is, comprised 22 of the aforementioned components. Theoretical

underpinnings were stated for 27% of the

interventions,*344:46:51.56.58.73.76.7980 including  self-determination

theory (33%)*3447%; transtheoretical model (22%)*>**: theory of

)44 social cognitive theory (11%)**: and

) 46,51,56,58,73,76,80

planned behavior (11%
cognitive-behavioral theories (20%

As detailed in Data S4, the majority (90%) of experimental inter-
ventions lasted 23 months (median = 6; range = 1-36). Most (78%)

were delivered in person41.43.44.49—51,53,54,56,58—62,64,65,68,69,71—74,76—81

and either indiVidUa”y (39%) 41,44,49,52,53,55,61,67,68,70,72,73,75,78,81
in a group (24%)39515659657173767780 o poth  (5%).5458
Delivery format was not clearly defined for 32% of

43:46,50,51,57,60,62-64.69.7479  Tyjg| interventionists were

interventions.
primarily psychologists/therapists (24%) and dieticians/nutritionists

(20%). Interventionist was unspecified for 15% of interventions.

3.24 | Comparison interventions

Comparators were heterogeneous in content, duration, and intensity.
Poor reporting of intervention characteristics rendered summarizing
difficult. Thirty-four (94%) comparators were active treatments. These

were mainly (64%) usual or standard care. Most (71%) were delivered

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Interventionist training (performance bias)

Intervention fidelity (performance bias)

Treatment adherence (performance bias)

Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

in both study arms and mainly consisted of in-person advice-giving
consultations with surgical teams. A minority (14%) included formal
BWM

ing.#1:43:55:56.64 Non-active comparators (6%) were wait list>* and no-

strategies such as self-monitoring and problem solv-

intervention controls.°

3.3 | ROB assessment

As seen in Figure 2 and detailed in Data S5, at least half of
studies had a high risk of selection and/or performance bias.
“Random sequence generation” and/or “allocation concealment”
domains were judged high risk in 69% of studies due to non-

41,43,49,50,54,55,59,61-64,67,70,72,74,76,77,81

reporting’ or use of non-

randomized designs.>3:57:58:60.68.71.73

Double blinding is almost
impossible to achieve in behavioral trials, but participants' expectan-
cies can be used to adjust for a lack of blinding, with all studies rated
high risk for “blinding” due to lack of blinding/expectation measure-
ment. “Intervention fidelity” was rated high risk in 94% of studies,
mainly due to non-reporting (79%). Strategies to improve fidelity
(e.g., manuals and scripts) were used in 19% of studies,*344:62:65.78-80

but none of these reported formal Vverifications of the
experimental manipulation. Half of the studies were rated high risk
often (61%) not
High ROB domains

differed across pre, post, and joint pre- and post-operative trials, but

for “treatment adherence,” which was

reported.43'46‘50‘52‘53‘58'64'75'78'79'81 Sllghtly

performance bias was consistently judged high risk.

3.4 | Meta-analysis findings for weight

3.4.1 | Pre-operative trials

Weight data were pooled for eight pre-operative trials (Figure 3). This
included 10 experimental arms and 650 participants (Nexperimental = 316;
Ncomparison 334). There was no effect of BWM on weight
(SMD = -0.07; 95% Cl: —0.32 to 0.19, p = 0.623) with high heteroge-
neity of effects (Q = 33.2, p < 0.001; I? = 72.9%). The absolute mean

FIGURE 2 Risk of bias presented as
percentages across all studies

% b

b

SO 7i% 100X

[ Low risk of blas [Junclear risk of blas

[ High risk of blas
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‘Model Group by St name Statistics for each study Std diff in means and 95% Cl
SCORE
Std diff Lower Upper
in means limit limit
DELTA Camolaset al. (2016) 0.672 -1.088 0.256 —.—
DELTA Marc-Hemandez et al. (2019) -1.964 -3.093 0.834
DELTA Parikh et al. 1(2012) 0.382 0.380 1.143
DELTA Parikh et al. 2 (2012) 0.739 0.029 1.506
Fixed DELTA 0.352 0.668 0.035
Random DELTA 0.325 -1.285 0.635
POST Bond et al. (2015; 2017) 0.523 0.062 0.985 +
POST Heinberg et al. (2014) -0.038 0.499 0.423
POST Kalarchian et al. (2013; 2016a) -0.168 -0.460 0.124
POST Lemanu et al. (2018) 0.144 0.562 0.274
POST Marcon et al. 1 (2016) -0.024 0772 0.723
POST Marcon et al. 2 (2016) 0733 -1.598 0.131
Fixed POST 0.051 0.234 0.131
Random POST 0.044 0312 0.223
Fixed Overall 0.126 0.284 0.032
l Random Overall -0.065 0.322 0.193 |
4.00 -2.00 0.00 2.00 4.00
Favours BW Favours Control
FIGURE 3 Forest plot demonstrating the impact of BWM versus comparators on weight in pre-operative trials. BWM, behavioral weight

management, Cl, confidence interval

difference in weight between arms was —1.13 kg (95% Cl: —4.12 to
1.87; p = 0.460), and the heterogeneity of the effects was high
(Q =34.9, p < 0.001; 12 = 74.2%; Data S6). Sensitivity analysis did not
show differences in the pooled estimates by type of score (p = 0.582)
nor use of ITT analysis (p = 0.149).

3.4.2 | Post-operative trials

From the 20 studies and 22 experimental interventions (1,223 partici-
pants, Nexperimental = 651; Ncomparison = 572), there was a statistically
significant difference favoring BWM (SMD = —-0.41; 95% Cl: —0.766

to —0.049, p < 0.05; Figure 4), though there was considerable hetero-
geneity (Q = 321.51, p < 0.001; I? = 93.5%). The absolute mean differ-
ence in weight between arms was —4.94 kg (95% Cl: —10.985 to
1.109, p = 0.109), and heterogeneity was considerable (Q = 2472.67,
p < 0.001; I?> = 99.2%: Data S6). Sensitivity analyses revealed signifi-
cant differences in the pooled effects as a function of ITT analysis
(p < 0.05), with SMDs of —-0.46 and —1.63 for studies that did
(p = 0.05) and did not (p < 0.05) conduct ITT analysis, respectively.
There was also an impact of type of scores used (p = 0.011),
suggesting greater effects for studies using change scores
(SMD = —-2.51; p < 0.05) compared with those using post-intervention

values (SMD = —-0.31; p = 0.104).

Model Group by Study name Statistics for each study Std diff in means and 95%Cl
SCORE Std diff Lower Upper
in means limit limit
DELTA Campanha et al. (2017) -1.054 -1.742 -0.366
DELTA Chacko et al. (2016) -0.523 -1.462 0.417
DELTA Dodsworth et al. (2012) -0.4068 -1.025 0.212
DELTA Gallé et al. 1(2017b) -10.990 -12.836 -9.144
DELTA Gallé et al. 2 (2017b) 5.862 -6.926 4.797
DELTA Huck et al. (2015) -0.558 1.592 0.476
DELTA Kalarchian et al. (2012) -0.270 -0.958 0.419
DELTA Marchesi et al. (2015) -1.436 2.516 -0.356
Fixed DELTA -1.335 1.637 -1.033
Random DELTA 2511 -4.168 -0.854
POST Coen et al. (2015) 0.042 -0.305 0.389
POST Hanvold et al. (2019) 0.127 -0.203 0.458
POST Hassannejad et al. 2 (2017) -0.418 1.212 0.376
POST Hassannejad et al.1 (2017) 0.065 -0.721 0.851
POST Hering et al. (2017) 0177 0.979 0.625
POST Kalarchian et al. (2016b) 0.371 -1.084 0.343
POST Lauti et al. (2018) -0.106 0.511 0.299
POST Lent et al. (2019) -0.455 -1.084 0.174
POST Mundbjerg et al. (2018b) 0.017 -0.561 0.527
POST Nijamkin et al. (2012) 0633 -0.968 -0.208
POST Papalazarou et al. (2010) -1.275 -2.060 -0.490
POST Shahet al. (2011) 0.695 -0.145 1.534
POST Tucker et al. (1991) 0.436 -0.266 1.139
POST Wild et al. (2015; 2017) -1.995 -2.444 -1.545
Fixed POST -0.320 -0.454 -0.185
Random POST -0.305 0.672 0.063
Fixed Owerall -0.488 -0.611 -0.365
Random Overall -0.408 -0.766 -0.049

FIGURE 4
management, Cl, confidence interval

4.00
Favours Control

8.00

Forest plot demonstrating the impact of BWM versus comparators on weight in post-operative trials. BWM, behavioral weight



12F29 | WILEY_9BESITY

JULIEN ET AL.

Model Study name Statistics for each study Std diff in means and 95% Cl
Std diff Lower Upper
In means limit limit
Creel et al. 1 (2016) -0.075 -0.681 0.531
Creel et al. 2 (2016) -0.468 -1.082 0.146 -1
Lier et al. (2012) -0.281 -0.775 0.212
Ogden etal. (2015) 0.035 0.277 0.347
Fixed -0.113 -0.338 0.111
Random -0.113 -0.338 0.111 Q

FIGURE 5
behavioral weight management, Cl, confidence interval

3.4.3 | Pre-and post-operative trials

Weight data were pooled for three pre- and post-operative trials
experimental  conditions  (Nexperimental 164;
Ncomparison 144; Figure 5). There was no effect of BWM
(SMD = -0.11, 95% Cl: —0.338 to 0.111, p = 0.323) with low hetero-
geneity (Q = 2.611, p = 0.456; I?> = 0%). The absolute mean difference
in weight between arms was —2.68 kg (95% Cl: —7.255 to 1.887,
p = 0.250) with low heterogeneity (Q = 2.335, p = 0.506; I? = 0%;
Data S6).

including four

3.5 | Meta-analysis findings for BMI

3.5.1 | Pre-operative trials
BMI data were pooled from eight pre-operative trials, including
10 experimental arms and 558 participants (Nexperimental = 288;

Neomparison = 270; Figure 6). There was a trend for a significant effect

-2.00 -1.00

Favours BWM

0.00 1.00

Favours Control

2.00

Forest plot demonstrating the impact of BWM versus comparators on weight in joint pre- and post-operative trials. BWM,

favoring BWM (SMD = -0.33; 95% Cl: —0.683 to 0.019, p = 0.06),
with high heterogeneity of study effects (Q = 35.50, p < 0.001;
I? = 74.6%). The mean BMI loss difference between conditions was
—-0.97 kg/m? (95% Cl: —1.697 to —0.244, p < 0.05), and heterogene-
ity of effects was moderate (Q = 23.627, p < 0.05; ? = 61.9%;
Data S7). Sensitivity analyses did not show differences in the pooled
effect by use of ITT analysis (p =
(p = 0.324).

0.207) nor type of score

3.5.2 | Post-operative trials

BMI data were pooled from 17 post-operative trials (19 experimental
arms; Nexperimental = 590; Ncomparison = 523; Figure 7). There was an
effect favoring BWM (SMD = -0.60; 95% Cl: —0.913 to —0.289,
p < 0.001), but heterogeneity was considerable (Q = 146.98,
p < 0.001; > = 87.8%). The mean BMI loss difference was
—2.55 kg/m? (95% Cl: —=3.672 to —1.430, p < 0.001) favoring BMW,
with considerable heterogeneity (Q = 265.162; p < 0.001; I? = 93.2%:

Model Group by Study name Statistics for each study Std diff in means and 95% Cl
SCORE
Std diff Lower Upper
in means limit limit
DELTA Camolas et al. (2016) 0685 1.101 0.269 -
DELTA Marc-Hemandez et al. (2019) 1877 2991 0.764 —L—
DELTA Parikh et al. 1(2012) 0538 0.230 1.307
DELTA Parikh et al. 2 (2012) 0993 473 0213 ——
Fixed DELTA 0.624 0.942 -0.306 <o
Random DELTA 0693 1493 0.106
POST Bond et al. (2015; 2017) 0.191 0.264 0.645
pOST Gade et al. (2014; 2015); 0902 1318 0487 —-
POST Heinberg et al. (2014) 0120 0582 0.341
POST Lemanu et al. (2018) 0.029 -0.389 0.447
POST Marcon et al. 1(2016) 0016 0760 0.728
POST Marcon et al. 2 (2016) 0783 1656 0.0%0
Fixed POST 0238 042 -0.035
Random POST 0245 063 0.146
Fixed Owerall 0.350 052 0179 <
Random  Ovrall 0332 0683 0.019 @l |

FIGURE 6

weight management, Cl, confidence interval

4.00 -2.00

Favours BWM

200
Favours Control

4.00

Forest plot demonstrating the impact of BWM versus comparators on body mass index in pre-operative trials. BWM, behavioral
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Model Group by Study name Statistics for each study Std diff in means and 95%Cl
SCORE Std diff Lower Upper
in means limit limit
DELTA Campanha et al. (2017) 1135 -1.830 0.441 —— |
DELTA Chacko et al. (2016) 0.167 1.092 0.759
DELTA Gallé et al. 1(2017b) 3017 3702 2332 —l—
DELTA Gallé et al. 2 (2017b) 2038 2620 1.456 ——
DELTA Huck et al. (2015) 0.669 471 0.374 —_—l
DELTA Marchesi et al. (2015) 1,034 -2.060 20.007 B
Fixed DELTA 1628 -1.941 1.314 @
Random DELTA -1.389 2.227 0.550 <l
POST Coen et al. (2015) 0.069 0277 0416
POST Havold et al. (2019) 0.074 0.25 0.404 E
POST Hassannejad et al. 1(2017) 0.074 0712 0.860
POST Hassannejad et al. 2 (2017) 0.765 1577 0.046 ——
POST Herring et al. (2017) 0.489 -1.301 0.323 ———
POST Kalarchian et al. (2016b) 0.449 1130 0.231 —
POST Lauti et al. (2018) 0.266 0.698 0.166 —
POST Lent et al. (2019) 0616 1.251 0.020 ——
POST Mundbjerg et al. (2018b) 0223 -0.769 0322
POST Nijamkin et al. (2012) 0633 0.968 0.208 -
POST Papalazarou et al. (2010) -1.403 2202 0.605 —+——
POST Tucker et al. (1991) 0.068 -0.627 0.762
POST Wild et al. (2015; 2017) .73 2167 -1.305 -Hi—
Fixed POST 0.416 -0.553 0.280 3
Random POST 0.474 -0.810 0138 <o
Fixed Ovwrall 0,611 0.736 0.485 <
| Random Owrall 0.601 0913 0.289 <o
4.00 200 0.00 2.00 4.00
Favours BWM Favours Control
FIGURE 7 Forest plot demonstrating the impact of BWM versus comparators on body mass index in post-operative trials. BWM, behavioral

weight management, Cl, confidence interval

Data S7). There were no differences in the pooled effect by use of ITT
analysis (p = 0.325). However, there was evidence (p < 0.05)
suggesting that studies using change scores showed a greater effect
(SMD = -1.39; p =

measures (SMD = —-0.47; p < 0.05).

0.001) than studies with post-intervention

3.5.3 | Pre-and post-operative trials

BMI data were pooled from five experimental arms (360 participants;
Nexperimental = 203; Ncomparison = 157) in pre- and post-operative trials
(Figure 8). There was no effect of BWM (SMD = -0.16; 95% Cl:
—0.370 to 0.052, p = 0.139), and heterogeneity was low (Q = 1.71,
p = 0788 I = 0%) BMI
between conditions was —1.12 kg/m2 (95% Cl: —2.557 to 0.311,

The mean loss difference

p = 0.125), with low heterogeneity (Q = 1.61, p = 0.808; 1> = 0%;
Data S7).

4 | DISCUSSION

This systematic review assessed the efficacy of BWM on weight out-
comes in MBS, specifically around optimal delivery timing. Our meta-
analysis showed that BWM delivered after MBS yielded significant
weight loss relative to comparators. The magnitude of the effect was
small and moderate for weight and BMI change, respectively. Results
did not reveal significant benefits of BWM delivered pre-operatively
or across the MBS process (i.e., pre- and post-operatively). There was,
nevertheless, a trend for a positive effect of pre-operative BWM on

BMI, which might not have appeared for our other outcome partly

Model Study name Statistics for each study Std diff in means and 95% CI
Std diff Lower Upper
in means limit limit
Creel etal. 1(2016) 0.046 -0.523 0.614
Creel et al. 2(2016) -0.441 -1.016 0.133
Lier etal. (2012) -0.188 -0.680 0.304
Ogden et al. (2015) -0.100 -0.412 0.212
Swenson et al. (2007) -0.293 -1.002 0.416
Fixed -0.159 -0.370 0.052
Random -0.159 -0.370 0.052 Q

FIGURE 8
BWM, behavioral weight management, Cl, confidence interval

-2.00 -1.00 0.00 1.00 2.00

Favours BWM Favours Control

Forest plot demonstrating the impact of BWM versus comparators on body mass index in joint pre- and post-operative trials.
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due to differing studies in the weight and BMI meta-analyses. When
looking at the magnitude of the pooled effects and 95% Cls across
the three time points, there was little overlap between post-MBS
intervention and the other times, suggesting that there may be a
unique benefit of post-operative BWM.

This result is consistent with another meta-analysis?® evaluating
the efficacy of controlled experimental designs of pre- and post-
operative BWM interventions. It found that post-operative BWM
improved weight loss at 12 and 24 months post-MBS. However, this
study had stricter inclusion criteria than the current review (e.g., start
within 12 months post-surgery, 26 months FU, and having fixed FU
time points), which reduced their study sample size (N = 8), limiting
power and generalizability. Of note, it included <2 pre-operative trials
for 12 months post-MBS outcomes, meaning they were not able to
compare between intervention timing, versus our paper that included
enough studies to compare across surgical time points. Collectively,
data?#%28283 gggest that the optimal timing to deliver BWM may be
post-operatively. Consistent with previous literature,®* we hypothe-
size that the post-operative period may create a momentum that
favors patients' engagement in and receptivity toward adopting
weight loss and persistent maintenance behaviors. Weight nadir is
typically reached within 2 years post-MBS.*>¢ This “honeymoon
phase” is characterized by its seemingly effortless but rapid and dras-
tic weight loss and accompanied feelings of excitement toward
achieving desired weight goals and/or the expected associated gains
(e.g., improved self-confidence and body image, comorbidities resolu-
tion/improvement) and motivation for change.8>8¢ This time window
may thus leave patients more prone to believe that successful weight
management is more achievable than ever before. Qualitative data
suggest that pre-operative patients may be preoccupied with all the
information needed and provided to them before MBS (e.g., some
reported feeling overwhelmed by the high volume of information
presented and need to seek missing or converging information).8” This
could partially explain why the pre-operative period may be
suboptimal for BWM. It should be noted that guidelines on the man-
agement of bariatric patients tend to disproportionately focus on
pre-operative care.”®® However, this is primarily to identify potential
contraindications for surgery and reduce surgical risks and complica-
tions, rather than to enhance weight loss/maintenance. Although the
2020 Canadian adult obesity guidelines provide extensive information
on the complex multidisciplinary care approach needed across the sur-
gical spectrum,? current official recommendations provide limited to
no formal or explicit guidance (e.g., clear recommendations on type/
intensity/duration of specific intervention components) on longer
term post-operative care beyond medical and nutritional instructions
to prevent complications and general physical activity prescrip-
tions.>®88% Yet, there is accumulating evidence of unmet needs
among post-operative patients and a lack of holistic and consistent
support for patients across different centers.2>7°=%2 Finally, although
we only found a trend for an effect favoring pre-operative BWM on

BMI, this is consistent with previous studies?42>

suggesting that
some pre-operative interventions positively impact weight outcomes

when measured immediately following BWM. However, sustained

post-operative outcomes of these interventions have not been

consistently supported.242>

41 | Limitations of included studies

This review's conclusions should be interpreted in light of limitations
of the included studies. The extant literature is marked by a notably
high ROB, that is, lack of standardization and methodological rigor.
For example, our sensitivity analyses showed that the effects of post-
operative BWM on weight varied as a function of the type of analyses
conducted (ITT yes/no), suggesting a selection bias impact on our
results.”* Sensitivity analyses also revealed differences in pooled
effects by type of score, which may reflect an impact of randomiza-
tion (change scores reflecting non-randomized and post-values
reflecting randomized studies), further supporting potential selection
bias. Second, the quality of reporting was a major limitation. Most
studies failed to adequately measure and/or report details around
interventionist training, intervention fidelity, and/or adherence, which
are fundamentally tied to internal and construct validity.”* Third, none
of the studies reported using standardized frameworks for interven-
tion development/testing.”® Fourth, few studies explicitly reported
using established behavior change theories as the basis for the inter-
ventions, which might not have ensured robustness, but could have
helped improve their pertinence and success rate.”®~%% Finally, studies
generally did not report explicit information on their inclusion criteria
regarding the participant weight status (e.g., poor weight loss and
weight regain) for interventions,

post-operative potentially

introducing bias.

4.2 | Review limitations

There was generally high statistical heterogeneity, which could reduce
internal validity, though it might increase the generalizability of find-
ings. Second, the high ROB in included trials could have led to internal
and construct validity issues (e.g., contamination effect) and, conse-
quently, influenced statistical findings in either direction. Third, we
could have experienced a lack of statistical power due to the low
number of trials included in some meta-analyses and/or the fact that
BWM interventions were tested against active (and potentially effica-
cious) comparators. Another issue relating to comparators is that
experimental participants received some elements of the comparator
in 73% of cases: a ceiling effect could have occurred, potentially lead-
ing to an underestimation of our effects. The conclusions that can be
drawn from this review are also limited by the fact that we did not
explore the potential impact of patient or intervention characteristics
on the results. For example, because weight trajectories differ across
post-surgical time points and procedures,** the specific timing of
post-operative BWM and type of MBS should be considered as
potential covariates of the intervention effects. In our review, few

54,58,62,64,70,73

studies stratified results according to types of MBS with

close to half combining multiple procedures. We did perform an



JULIEN ET AL.

OBESITY

—WI LEY 150f 19

exploratory analysis investigating the effect of specific MBSs in post-
operative trials (Data S8). These results suggested a greater effect of
BWM in vertical banded gastroplasty (SMD = —1.4; p < 0.05) relative
to other procedures. However, with the exception of RYGB, all other
surgery types only had one study that could be included, so these
results need to be interpreted with caution. Finally, although a myriad
of outcomes (e.g., quality of life and cardiometabolic profile) should be
considered when investigating the efficacy of BWM in MBS, this

review was restricted to weight/BMI.

4.3 | Implications

A significant implication from this review is that more focus should
be placed on developing, testing, and implementing BWM post-
MBS. We were not able to determine what works specifically, for
whom or under which conditions, but we showed that post-
operative interventions may prove efficacious for weight-related
outcomes and merit further attention. As evidenced by non-surgical
obesity data, even a small-modest weight loss consistent with the
relative amounts of weight loss found for post-operative trials in
this study (~5 kg) may translate into clinically significant and
relevant health improvements.””"1°2 BWM may have the potential
to compensate or alleviate some of the undesirable effects some-
times occurring post-MBS (e.g., reoperation, resurgence of com-
orbidities, and psychological distress). Of note, readers should
cautiously avoid inferring that intervening before MBS has proved
ineffective or that attention should be diverted away from the pre-
operative period, where the emphasis is more on reducing surgical
complications and education rather than weight loss.2” On the basis
of weight-related outcomes, we suggest that structured BWM
intervention may be optimally delivered post-operatively. Another
implication is that higher research standards need to be attained
before firm conclusions can be drawn regarding the efficacy of
BWM in MBS. Future studies should consider the following

recommendations:

1. Using systematic approaches for intervention development and
testing.?>10%104 These models encourage the adoption of an inte-
grated knowledge translation approach, including stakeholders in
the process and improving clinical relevance, effectiveness,
and uptake of interventions. They avoid a one-size-fits-all
approach to BWM, %> accelerate, and optimize the field's research
agenda.95'103‘1°4

2. Because weight outcome variability is high, future studies should
explicitly explore the potential impacts of surgery type and patient
characteristics (e.g., weight status and comorbidities) on interven-
tion effects.

3. Exploring the specific timings of BWM across the post-MBS period
(e.g., 1-month versus 1-year post-surgery) and the optimal timing
of other adjunct MBS interventions.

4. The complexity of obesity and the process of MBS should be
recognized by increasingly focusing on non-weight-related

outcomes.? Systematic investigations of the impact of non-weight-
related measures in response to BWM are desperately needed.

5. Using standardized reporting guidelines®*%¢ to ensure transpar-
ency and reproducibility, including improved reporting of interven-
tion arms content and delivery details.*%”

6. Reducing, evaluating, and reporting potential validity threats and
ROB. Performance bias should be targeted by developing and
reporting strategies to improve/assess interventionist competency,

intervention fidelity, and adherence.

Based on the current review and recent guidelines, best bariatric
care practice in the absence of more conclusive evidence for BWM is
the adoption of a holistic multidisciplinary approach to the treatment
of severe obesity. Patients should minimally be provided with
specialized individually tailored support and monitoring based on a
comprehension evaluation of potential facilitators and barriers to
post-operative BWM.21%8 |t should be noted that such an approach
may improve patients' attendance to surgical FUs by giving them a
sense of accountability, understanding, and support in dealing with

post-operative challenges.?1105:109

5 | CONCLUSION

The significant BWM effects found in this meta-analysis should be
cautiously interpreted as a potential for post-MBS BWM interventions
to be superior to other time points in improving weight. This suggests
that more attention should be placed on post-operative care when
developing, delivering, and testing adjunctive interventions for weight

loss and/or maintenance.
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