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Summary

This systematic review and meta-analysis assessed the feasibility and acceptability of
exercise and controlled trial methods in adults awaiting or having undergone bariatric
surgery (BS). Search methods used to identify relevant articles were inclusion of arti-
cles identified in a systematic review, new database search of articles published
2019-2021, and hand searching reference lists. Titles/abstracts and full-texts were
screened by two reviewers independently against inclusion criteria: adults awaiting
or having undergone BS, controlled trial, exercise group compared with a comparison
group without exercise. Twenty-eight articles were reviewed; most interventions
were supervised, performed after BS, and lasted <13 weeks. Pooled data for exercise
intervention attendance and dropout rates were 84% (k = 10) and 5% (k = 19), respec-
tively, though possibly misestimated due to poor/selective reporting. Median study
and recruitment duration were 18 weeks and 24 months, respectively, with a pooled
enrollment rate of 2.5 participants/month. Pooled data for refusal to participate, enroll-
ment, and retention rates were 23% (k = 16), 43% (k= 18), and 87% (k = 26), respec-
tively. Despite the lack of data available in studies included, exercise and controlled
trial methods seem feasible and acceptable for adults awaiting or having undergone
BS. To better identify methodological or practical challenges, and assess bias, better

reporting of feasibility and acceptability indicators is needed in future studies.
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1 | INTRODUCTION

The prevalence of severe obesity, defined by a body mass index 235
kg/m?, is constantly increasing in higher income countries.® World-
wide, the number of adults with obesity increased from 100 million in
1975 to 671 million in 2016.> Severe obesity increases the risk of
morbidity and mortality, and reduces quality of life.>"> Treatment of
severe obesity by bariatric surgery is generally effective for long-term
weight loss, and can offer additional benefits (e.g., reduced relative
risk of morbidity and mortality and improved quality of life).>” As a
result, the number of bariatric surgery procedures around the world
has risen dramatically in recent years, with 604,223 surgeries per-
formed in 20188

Controlled trials provide evidence that exercise is an important
part of care before and after bariatric surgery, as it can help to main-
tain or enhance the short- and long-term benefits of surgery.’~*? Pre-
showed that
cardiorespiratory fitness, muscle strength, cardiometabolic health, and

vious  reviews exercise  positively  impacts
weight and fat loss after bariatric surgery.”*%2 However, general
questions regarding the feasibility and acceptability of exercise for
adults awaiting or having undergone bariatric surgery remain unan-
swered as previous reviews’ 111320 focused on summarizing the
effects of exercise on outcomes of interest.

Summarizing the evidence for the feasibility and acceptability of
exercise is needed for guidance of professionals and to help implemen-
tation in the field.? In addition, this information may serve to identify
potential aspects of the intervention in need of refinement during
implementation. By extension, whether the methods used in controlled
trials to assess the effects of exercise are both feasible and acceptable
is critical as it can impact the outcomes, provide a higher level of evi-
dence for future guideline updates, and provide a basis for selecting
certain methods in future research (e.g., opt for some recruitment strat-
egies over others).?! As well, it can help elucidate potential methodo-
logical or practical challenges warranting attention (e.g., time, resources,
and data management) early on during the developmental phase of the
research to ensure successful trial completion. This is especially needed
given the limited resources generally available.

Thus, the objective of this systematic review and meta-analysis
of published controlled trials were to (i) assess the evidence of the
feasibility and acceptability of exercise (intervention) and controlled
trial methods in adults awaiting or having undergone bariatric sur-
gery and (i) identify factors associated with feasibility and accept-
ability outcomes. While there are no universally accepted definitions
for feasibility and acceptability adopted by authors of such con-
trolled trials, feasibility was considered to reflect whether the exer-
cise intervention can be delivered to participants as planned and
whether the methods (e.g., assessment protocol) can be successfully
executed by the researchers,?? and acceptability was considered to
reflect the suitability of the exercise intervention and methods from
the perspective of intended users (e.g., adults awaiting or having
undergone bariatric surgery) or those responsible for implementa-
tion (e.g., healthcare providers delivering the intervention, research

staff recruiting participants).??

2 | METHODS

21 | Protocol and registration

The protocol for this systematic review and meta-analysis was regis-
tered in the Prospective Register of Systematic Reviews (PROSPEROQ)
international registry (CRD42021255048, 07/2021), and it is reported
according to the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines.?® The completed PRISMA
checklist is presented in Supporting Information S1. All supporting
information and R data are available on Open Science Framework
(https://osf.io/h4p27/).

2.2 | Data sources and searches

Three search methods were used to identify relevant articles. The first
method was to include all articles found in a systematic review and
meta-analysis published in June 2021 on exercise training and bariatric
surgery.” As the authors” database search was limited to articles publi-
shed prior to January 2019, the second method was to update the data-
base search, and search for articles published from January 1, 2019,
onwards. This search was performed by two reviewers (MSP, ABa) in
April 2021 using three databases: PubMed, Web of Science, and
EMBASE. The search strategies for each database were developed using
the same strategies as in Bellicha et al. (see supporting information with
search strategy in Bellicha et al.?). “Feasibility” and “acceptability”
were not added as terms to be able to retrieve as many articles as pos-
sible. The third method was to hand-search reference lists from eligi-
ble articles and relevant reviews!%1%13-20 tq jdentify other potentially
relevant articles; this search was completed by one reviewer (MSP).

2.3 | Eligibility criteria

To be included, articles had to (i) be an English-language full-text article
reporting on primary research published in a peer-reviewed journal;
(i) involve a controlled trial, either randomized or non-randomized,
comparing an exercise group to a control group without exercise, and
(iii) include adults (218 years) awaiting or having undergone bariatric
surgery. Articles were excluded if they only presented a study focused
on behavioral interventions to promote exercise engagement. System-
atic reviews (with or without meta-analyses), study protocols without
results, grey literature, case reports, letters/commentaries, animal stud-
ies, observational quantitative, qualitative, or mixed-methods studies,

and published abstracts were also excluded.

2.4 | Study selection of the updated search
Once the database searches were completed, records of the articles
retrieved were imported into Endnote X9.3.3. After removing dupli-

cates, titles and abstracts were screened concurrently against
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selection criteria by two reviewers (ABa, MSP). Full-texts were
obtained for potentially relevant articles and screened against selec-
tion criteria by two reviewers (ABa, MSP). Where there was disagree-
ment on eligibility, a third reviewer (JB) assessed the full-texts of the
articles in detail against the selection criteria and discussions took
place to determine whether the articles should be included. Next, the
reference lists of the eligible articles and relevant reviews were

reviewed.

2.5 | Data extraction

Data pertaining to study details, participants' characteristics, exercise
intervention and comparison group(s), and outcomes were extracted
and entered into a Microsoft Excel table developed for this review by
one reviewer (WC) and checked by two other reviewers (LB and
MSP). See Supporting Information S2 for more details.

Feasibility and acceptability data were also extracted and entered
into a Microsoft Excel table by one reviewer (MSP) and checked by
another reviewer (ABa). Disagreements were discussed and resolved
by a third reviewer (JB). To ensure a comprehensive synthesis of feasi-
bility and acceptability evidence, the following approach was used.
Data presented in the CONSORT flow chart (where applicable) were
extracted for each group. Then, all data reflecting feasibility or accept-
ability outcomes were extracted from each article including:
(i) number of participants who discontinued the intervention and rea-
sons; (ii) participants' satisfaction ratings/scores; (iii) reported atten-
dance rate related to session frequency (i.e., among participants
analyzed, percentage of participants who attended all or a certain per-
centage of prescribed sessions according to the definition given by
the authors of included articles)?®; (iv) reported compliance rate
related to session duration and intensity (i.e., among participants ana-
lyzed, percentage of participants who met all or a certain percentage
of prescribed session duration and intensity according to the defini-
tion given by the authors of included articles)?*; (v) number and type
of adverse events related to exercise intervention only (e.g., fall and
injury), and (vi) other quantitative or qualitative data showing feasibil-
ity and acceptability of the intervention.

Additional data for feasibility and acceptability of controlled trial
methods were extracted and included (i) number of participants
assessed for eligibility (i.e., number recruited); (ii) number of partici-
pants excluded and reasons for exclusion (e.g., did not meet eligibility
criteria, declined to participate, other reasons); (iii) number of partici-
pants randomized, number of participants who refused randomization
and refusal reasons; (iv) number of participants allocated to each
group; (v) number of participants who received allocated intervention
(i.e., number who started the intervention), and number of participants
who did not receive allocated intervention (i.e., number randomized to

the intervention but did not start the intervention) and reasons;

For the purpose of this review, the reason “lack of attendance or compliance” was not
considered as a valid reason to include participants as having discontinued the intervention
2For the purpose of this review, the reason “lack of attendance or compliance” was not
considered as a valid reason to include participants as lost to follow-up

(vi) number of participants lost to follow-up (i.e., number who started
assessments, but did not complete them until the end of the study)
and reasons?; (vii) number of participants analyzed, and number
excluded from analysis and reasons; (viii) recruitment strategies
(description and classification into active (contact with participants
was made by the research team [e.g., clinician referral, phone calls]) or
passive (contact was made by potential participants [e.g., self-referral
by poster, newspaper advertisements]),?° (ix) recruitment duration in
months, (x) missing data (total [i.e., across time points and collectively
for all outcomes], per time point, and/or per outcome), and (xi) other
quantitative or qualitative data showing feasibility and acceptability of
the study protocol.

Corresponding authors were contacted two times by email to
obtain missing data or clarification, if necessary. Data unavailable or
unclear despite the authors responding or when authors were unre-
sponsive after two contact attempts were marked as “not available”
(NA) or unclear (?), respectively. When multiple articles were publi-
shed from a single study, only data from the first published article
containing a flow chart were extracted; more recent parent articles
were checked to adjust or add additional data if unavailable or
unclear in the earlier article. For articles that included a follow-up
phase, data were extracted separately for the intervention (i.e., from
recruitment to completion of post-intervention assessment) and
follow-up phases (i.e., from post-intervention assessment to the end
of the study) to allow for easier comparison between studies with-

out follow-up.

2.6 | Quality assessment

As in Bellicha et al.'s review,’” the quality of included articles was
assessed using the National Heart, Lung and Blood Institute quality
assessment tool for controlled intervention studies.?® Two reviewers
(ABe and ABa) completed this task. Study quality was defined as good,
fair, or poor when 0, 1, or 22 fatal flaws (i.e., non-randomized study;
dropout rate >20%; no intention-to-treat analyses) were identified by

both reviewers. Disagreements were discussed between reviewers.

2.7 | Feasibility and acceptability data analysis

Feasibility and acceptability data pertaining to the exercise intervention
and controlled trial methods were used to calculate several rates/
indicators for the intervention phase and for the follow-up phase (where
applicable). Table 1 presents the calculations performed according to

data extracted from the flow chart and from data in each article.

2.8 | Statistical analysis
Data were grouped together to provide a tabular summary for narra-
tive synthesis of the included articles, and where possible, quantita-

tive data were pooled for statistical analyses.
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TABLE 1 Feasibility and acceptability data analysis

Name Calculation
Feasibility and acceptability of the exercise intervention

Attendance rate (relates to session frequency),
% or otherwise

Compliance rate (relates to session duration
and intensity), % or otherwise

Dropout rate, %

Not calculated; reported by authors

Not calculated; reported by authors

= 100/number of participants allocated to the intervention x number of participants

who discontinued the intervention

Feasibility and acceptability of controlled trial methods

Number of participants enrolled, N
excluded

Refusal rate, %

= number of participants assessed for eligibility (i.e., recruited) — number of participants

= 100/(number of participants enrolled + number of participants who declined to participate)

x number of participants who declined to participate

Recruitment rate, n/month = number of participants assessed for eligibility/recruitment duration (months)
Enrollment speed, n/month = number of participants enrolled/recruitment duration (months)
Enrollment rate, % = 100/number of participants assessed for eligibility x number of participants enrolled

Retention rate, %

= 100/number of participants allocated to intervention x (number of participants allocated

to intervention — number of participants lost to follow-up during the intervention phase)
For follow-up phase: = 100/number of participants at the beginning of follow-up x (humber of

participants at the beginning of follow-up — number of participants lost to follow-up

during the follow-up phase)

Randomization refusal rate, %

Prevalence for exercise intervention attendance and compliance,
dropout, refusal to participate, recruitment, enroliment, and retention
rates, as well as enrollment speed were calculated using random-
effect models. Prevalence estimates were computed using the rec-
ommended Freeman-Tukey double arcsine transformation,?” and then
the pooled estimate was back-transformed to a proportion. Heteroge-
neity was assessed with Cochran's Q and I? statistics. A low p value
(i.e., p <0.10) of the Q-statistic indicated that variation in the study-
specific effect estimates was due to heterogeneity beyond chance.
The 12 values ranging from 0% (no observed heterogeneity) to 100%

).28

(complete heterogeneity).“® The risk of publication bias was examined

with funnel plots and tested using the Egger's test (p < 0.10 indicating

).2% A trim and fill analysis was also carried out to

a publication bias
examine the impact of missing studies by adjusting the meta-analysis
to take into account the theoretically missing studies.>° Regression
residuals were screened to identify potential multivariate outliers
using residual Cook distances.

Subgroup analyses (i.e., study quality, exercise intervention
timing, and exercise intervention duration) were carried out for each
prevalence estimate. However, no comparison tests were carried
out. For study quality, the median (Mdn= 8) was used to form
higher and lower quality studies (<8 and >8). For exercise interven-
tion timing, timing was either before or after bariatric surgery. For
exercise intervention duration, the median (Mdn = 12) was used to
form shorter versus longer exercise duration (<12 and >12 weeks)
after excluding one study with a very long intervention duration
(i.e., 100 weeks).®! All analyses were performed in R 4.1 using the

“metafor” package.3?

= 100/number of participants randomized x number of participants who refused randomization

3 | RESULTS

3.1 | Study selection

The 31 articles from Bellicha et al.'s review® were included (cover-
ing articles published prior to January 2019), and 725 additional
articles were retrieved during the database search of articles publi-
shed in January 2019 onwards after removing duplicates
(Supporting Information S3). Of the latter, 10 articles met selection
criteria. One additional article identified during hand-searching was
reviewed; it met selection criteria, vyielding a total of
42 articles representing 28 unique studies for review. Thus,
28 articles®®35? were included after removing articles coming

from the same study.

3.2 | Participant characteristics

Participant characteristics for each study are described in Supporting
Information S4. The 28 articles included 1250 participants (range 6-
220 per study) with a mean age <40 years in 21.4% (k = 6) of articles
(range 33.3-53.9 years).3336:43:5355:56 Most (k = 18, 64.3%) studies had
samples comprising 275% women®3-3537:38:40-4850.5557.59 anq 21.4%
(k= 6) comprised only women.2¢3?49>2-34 Beyond providing data on
age and sex/gender, 39.3% (k=11) of articles reported other
sociodemographic data,31:33:3436:404546,50.525357 anq 42 9% (k= 12)
reported comorbidities prevalence 333436:37:4047,5052-5457.59 Among

the 6 articles (21.4%) reporting ethnicity/race, all had samples
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comprising 250% White participants.3”3841425057 participants were
awaiting or underwent Roux-Y gastric bypass in 32.1% (k=9) of

35-37,39,46,49,51,52,54

articles, sleeve gastrectomy in 7.1% (k=2)"%¢

either RYGB, sleeve gastrectomy, biliopancreatic diversion with duode-
nal switch, or gastric banding in 42.9% (k = 12)31:34:38:4042-45.53.57-59.
the type of bariatric surgery was not reported in 17.9% (k=5) of
articles.33'41'47'50'55

Baseline physical fitness and physical activity levels were
reported in 60.7% (k = 17)333436:38:41-44,47-50.53-55,57.58 3 28.6% (k
= 8) of articles,333436:38:444554.57 ragpectively. All articles including a
6-min walking test distance (k = 7, 25.0%)333436:3841.50.58 had a mean
distance ranging from 273 to 503 m and a mean VO2,., between
16 and 22 ml/kg/min (k = 8, 28.6%).4%4749:335457.58 Dye to the vari-
ety of measures/tools, units, and variables reported, data on baseline
physical activity levels could not be synthetized (see Supporting

Information S4).

3.3 | Exercise intervention characteristics

Table 2 presents information on the exercise intervention and compar-
ison groups evaluated within the 28 articles. Only data pertaining to
the exercise interventions are synthesized below. A quarter (k = 7) of

interventions were initiated before bariatric surgery®33441:42:47.50.55,

the rest (k =21, 75.0%) were initiated after bariatric surgery.313°-4%
43-464849.51-54.56-59 Most (k = 16, 57.1%) lasted <13 weeks (range
4-104 weeks),33:34:36:39:41-47.53.56-59 g9 39/ (k = 25) were supervised
exercise,3133-38:40-4244-5557-59 3 35.7% (k = 10) held sessions indi-
vidually 31:33:36.87:42-44,52.57.58 Eyarcise sessions were performed: in
hospitals, clinics, or medical centers (k= 10, 35.7%),3%414450:52-54,57-59
at home (k=4, 14.3%)°%374243 in research centers (k=3, 10.7%),
364748 iy community or fitness centers (k= 3, 10.7%),45°155 or at a
facility (k = 3, 10.7%)%34%; |ocation was not specified in 17.9% (k = 5)
of articles 3538394956

Most (k=19, 67.9%) interventions initiated after bariatric sur-
gery started during the first year after the surgery was

d,31,35-40:43-4549.51-54.56-59 r3nging from O to 36 months

performe
after bariatric surgery. Only 7.1% (k = 2) of interventions were initi-
ated 22 vyears after bariatric surgery.***® Training consisted of
endurance training (k= 6, 21.4%)36374249:5057 resistance training
(k=5, 17.9%)374045465% combination of resistance and endurance

training (k:16, 57.1%)’31,33—35,38,41,43,44,47,48,51—53,55,58,59 and bal-

ance training (k =1, 3.6%).>

3.4 | Feasibility and acceptability of the
interventions

Table 2 presents information from articles on the feasibility and
acceptability of the exercise intervention and comparison groups.
Only data pertaining to the exercise interventions are synthetized
below. Among the 57.1% (k= 16) of articles reporting on whether

there were adverse events during exercise,3436-38:4042:44-46,49,52-55,

5759 321% (k=9) reported none,37424474652°55 14 3% (k=4)
reported occasional pain, fatigue, or dyspntea,343‘5"m’57 7.1% (k=2)
reported hypoglycemia or hypotension,>*>? and 3.6% (k = 1) reported
back bruise after a fall.*

Main reasons reported for exercise intervention dropout were:

37:3857) work or other

lack of time (12 participants from 3 articles
commitments (7 participants from 2 articles®®°°), lack of motivation
(3 participants from 1 article®®), dislike of exercise (2 participants from
1 article®®), and postponed surgery or complications (2 participants
from 2 articles***°).

Satisfaction with the exercise intervention was only reported in
3.6% (k=1) of articles.®* In this study,®* all participants were “very
satisfied” or “satisfied” with the person delivering the intervention
(i.e., a kinesiologist), materials, and exercise modalities, except for one
participant who was “moderately satisfied” with the evening schedule
and the training location.

No meta-analysis was performed for exercise intervention com-
pliance rate given the very small number of articles providing these
data (10.7%, k=3), more importantly given the varying
operationalization of compliance.3”°7>? The pooled percentage of
scheduled exercise session completed (attendance) and the exercise
intervention dropout rates are presented in Table 3 and Supporting
Information S5; related subgroup analysis are available in Table 3 and
Supporting Information S6, S7, and S8. Briefly, no significant differ-
ences in attendance nor dropout rates were found based on studies
quality, exercise intervention timing, and exercise intervention

duration.

3.5 | Characteristics of the controlled trial

methods

Characteristics pertaining to the methods of the controlled trials are
presented in Supplemental file 10. Almost two thirds of articles
(64.3%, k = 18) were published in the last 5 years (2017-2021), with

the earliest being published in 2010.33:35:38-40:42-44,46-48,50-55.59 \ st

(67.9%, k=19) were randomized controlled studies.3:333436-41.4344,
48,50-52,54,56,57.59 gt dies were conducted in Europe (35.7%, k = 10),3%
40,4447-49.515455,58 North America (32.1%, k — 9)3437-39:4142.45,57,59

Brazil (21.4%, k= 6)3>%046305253 3nd |ran or Turkey (10.7%,
k — 3334356

Study duration per participant (excluding follow-up phase)
ranged from 4 to 161weeks; the median was 18 weeks
(Supplemental file 10). Only 17.9% (k=15) of studies had a follow-
up phase after the exercise intervention, with a duration ranging
from 9 to 52weeks3*44485159 Most (85.7%, k=26) studies in
which the exercise intervention was delivered before bariatric sur-
gery (k=7, 100%) performed assessments before and after the
intervention®334414247.5055. the other (14.3%, k=1) performed
assessments before, during, and after the intervention.>> Among

the 21 (100%) studies in which the exercise intervention was
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delivered after bariatric surgery, 33.3% (k= 7)31:3¢:39:404356,58
381% (k:8))37,38,44*46,48,49,57 and 286% (k:6)35,51*54,59 per-

g % § formed baseline assessments before bariatric surgery, before the
A ]
E % ‘g . exercise intervention (i.e., after bariatric surgery), or at both these
[ . . .
§ 2 %ﬁ < times, respectively. The number of assessments (excluding the
= [
I3 % 2 follow-up phase) ranged from 2 to 9, with 17.9% (k=5) having 23
i
g 2 assessments.31:35:40:48,54
2 x £
I Z8
© = a
5o § g 38
§ g 3 S 3 3.6 | Feasibility and acceptability of the controlled
= o [*) .
o & 2 z z 8 trial methods
&8
gz iy - N
- 2 Data pertaining to the feasibility and acceptability of the
T L g << 2
e s Z i z i = § controlled trial methods are presented in Supplemental file 10.
o o U F )
e g 2c g < 2 T Among the 46.4% (k=13) of articles reporting recruitment
S8 82 3 =2 S5
= = = [
E - B g2 5 duration,38:34.86.37,4042-44,51,54.59  tha median duration was 24
6 £ o £ o S o . .
<o <O <O 2 g months (ranged from 6 to 56 months). Recruitment strategies were
:I = reported in most (60.7%, k=17) articles,>3343¢6:38.39.41-50.54.55
c o = . . .
% 2z & § among these, active, passive, or mixed approaches were used
L
= “E’ ‘q;:')' g 'g E g § in 70.6% (k:12)’33,36,38,41,43,44,47750.54,55 17.6% (k:3),39'45'46 and
S 3 £ w © < o ©
E- g 2= §_ 5 2 8 11.8% (k=2)%**? studies, respectively. For studies in which the
88 237 ., % c o . . . . .
é £ z58 @ % £ s B exercise intervention was delivered after bariatric surgery,
@ S T E 27 o 9 . .. .,
s g Q % 3 g% 22 66.7% (k=14) recruited participant before bariatric
‘g o g z 2 g o < § surgery31:35:36.39:40.43,48,51-54,56,58.59
26 >T g & == T 2 :
% ) § & 2 & % 3 g % The reasons for lost to follow-up for the exercise groups were:
- o ©
£ § lack of time and commitment issues (21 participants from
[
g £ é 6 articles),36374049:57.58 g\ ;rgery-related issues (14 participants from
2 _ _ £ T . . . .
‘g 5 & I 6 5 articles),3*3>°0:5259 and unreachable (9 participants from 2 articles)
® B il N X
E g = = £ 5 (Supplemental file 10).3840
c O ‘" < .
SRl = = £> Among the 28 articles, 17.9% (k = 5)%449425254 repnorted some
% é missing data by outcomes and/or time-points, and 10.7% (k=
E E 3)374451 described the method used to handle missing data.
c c o
5 . g g % 5 Pooled data for refusal to participate, recruitment, enrollment,
2 6 95 . :
‘g’ g §_ i £ % and retention rates, and enrollment speed are presented in Table 3
£ 2 . . .
E = i E 2 g and Supporting Information S5. Related subgroup analyses are avail-
c 2 N
=lcl < z Tg} = 5 able in Table 3 and Supporting Information Sé, S7, and S8; no signifi-
QT 5
w0 z ;% cant differences were found based on study quality, exercise
S o
5 é § g" g’ < intervention timing, and exercise intervention duration. Randomiza-
=) Q S S
g 2 g g ﬁ § § c 5 tion refusal rate was not pooled due to the high number of random-
2 2 £ 38 2 . . . N . .
% ? ; ; Z g % ® 8 ized controlled trials without dropout because of dissatisfaction with
=5 4 =] S £
S ':, § T3 group allocation (k = 14). Only 4 studies (n = 8 participants across all
m <
5 g I . gw & 8 _§ § the studies) reported to have participants dissatisfied to be random-
5 2 m 2 m £ % = ¢
g » § 5 3 3 £ £ @8 g ized in the control group.3444>7:5
E§E & <% 55554
€28 T ° R a8 8®2o
- n N N @ O .f © Cc . .
wz2g g3 3.7 | Studies quality
EE 8
- £ 8 g s 2
§ . ] 2= 3 § Study quality was rated as good, fair, and poor for 28.6% (k= 8),
:‘E :t. § g % %B % 34,37-39,44,51,52,54 357% (k:10),31'33'40'41'43'45’48’50’53’57 and 357%
o - L. O
S 3§ g E g < X (k=10) of articles,3>3¢42464749.3556:38.59 respectively (Supporting
had LS o < O
E § % v U g % Information S9). Informing these scores is that most (67.9%, k= 19)
o [} c 5 C
w ; ‘2 § § 2 '% Lﬁ '§ 5 articles presented a randomized study,31333436-4143,44.48,50-
— = S S a s ° _
@ g g & = -Q,- g $3 8 5254365759 46.4% (k= 13) reported a dropout rate <20%,3%333437
() - o ¢ =
[ 2235982 39.43-454851.5354 5nd 53.6% (k=15) reported intention-to-treat
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TABLE 3 Pooled percentage of feasibility and acceptability indicators of exercise and controlled trial methods in adults awaiting or having

undergone bariatric surgery

Feasibility and acceptability data
Total attendance rate - exercise intervention
Study quality:
High
Low
Exercise intervention timing:
Before BS
After BS
Exercise intervention duration:
Longer
Shorter
Total compliance rate - exercise intervention
Total dropout rate (%) - exercise intervention
Study quality:
High
Low
Exercise intervention timing:
Before BS
After BS
Exercise intervention duration:
Longer
Shorter
Total dropout rate (%) control/comparison groups
Study quality:
High
Low
Exercise intervention timing:
Before BS
After BS
Exercise intervention duration:
Longer

Shorter

Feasibility and acceptability of controlled trial methods

Total refusal rate (%)

Study quality:
High
Low

Exercise intervention timing:
Before BS
After BS

Exercise intervention duration:
Longer

Shorter

Arm numbers

10

19

11

12

10

18

11

16

10

12

%

84.3

83.9
84.2

79.4
87.4

82.2
86.8

No meta-analysis performed

5.0

51
55

3.6
5.6

3.7

6.2

1.6

22
1.9

0.0
2.8

0.0
29

226

22.7
229

30.7
20.3

27.2
18.9

95% ClI

77.0

70.6
80.1

67.7
76.7

78.5
714

11

0.6
0.0

0.0
0.6

0.0

0.5

0.0

0.0
0.0

0.0
0.0

0.0
0.0

10.0

104
0.0

0.0
6.5

3.6
4.7

90.7

94.1
88.0

89.4
95.6

85.6
97.6

10.5

124
184

14.6
13.8

12.6

15.8

53

71
13.3

0.3
8.2

24
13.1

38.2

38.0
69.2

81.0
38.7

60.3
38.7

’2

0.0

9.4
0.0

0.0
0.0

0.0
27.0

60.1

61.6
58.7

444
68.5

64.7
56.3
53.2

60.5
41.4

0.0
62.3

6.7
48.3

94.6

89.5
97.5

91.7
95.3

96.8
91.0

(Continues)
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TABLE 3 (Continued)
Arm numbers % 95% Cl 2
Total recruitment rate (n/month) 12 71 3.8 11.3 60.1
Study quality:
High 6.3 3.8 9.2 0.0
Low 4 10.2 0.1 294 81.3
Exercise intervention timing:
Before BS 3 8.1 0.7 20.2 0.0
After BS 9 7.0 2.9 124 704
Exercise intervention duration:
Longer 4 7.9 0.0 25.6 85.3
Shorter 6.5 3.3 10.5 15.7
Total enroliment speed (n/month) 13 25 1.4 3.7 0.0
Study quality:
High 25 1.3 4.0 0.0
Low 4 2.8 0.3 6.8 0.0
Exercise intervention timing:
Before BS 8 11 0.0 6.2 0.0
After BS 10 29 1.6 4.4 0.0
Exercise intervention duration:
Longer 5 1.6 0.6 2.9 0.0
Shorter 8 3.3 14 5.6 0.0
Total enrollment rate (%) 18 43.3 30.0 57.2 93.6
Study quality:
High 12 40.0 26.1 54.7 90.7
Low 6 50.1 14.0 86.1 96.4
Exercise intervention timing:
Before BS 4 17.4 0.4 46.5 74.7
After BS 14 50.8 36.4 65.2 93.1
Exercise intervention duration:
Longer 9 38.1 171 614 95.7
Shorter 9 49.0 29.7 68.5 89.1
Total retention rate (%) - exercise intervention 26 87.1 79.6 93.3 79.5
Study quality:
High 13 92.9 84.4 98.6 78.7
Low 13 77.2 65.7 87.3 61.3
Exercise intervention timing:
Before BS 7 96.4 84.6 100 49.5
After BS 19 83.6 74.1 91.5 82.8
Exercise intervention duration:
Longer 12 86.8 75.5 95.5 771
Shorter 13 84.3 721 93.9 70.8
Total retention rate (%) - control/comparison groups 26 86.8 80.6 92.1 65.5
Study quality:
High 13 88.9 81.2 95.1 67.7
Low 13 82.8 717 92.0 50.7
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TABLE 3 (Continued)
Arm numbers % 95% Cl ?
Exercise intervention timing:
Before BS ) 89.5 77.8 97.8 0.0
After BS 20 85.7 78.1 92.1 72.9
Exercise intervention duration:
Longer 12 90.4 62.8 95.7 75.1
Shorter 13 81.7 72.5 89.6 32.0

Note: Study quality and intervention duration subgroup analyses are based on median; studies considered high quality = score >8/14 and low quality =
score <8/14; longer intervention duration = >12 weeks excluding studies with >100 weeks of intervention duration and shorter duration <12 weeks.
Randomization refusal rate (%) was not pooled due to the high number of 0 among studies (only four studies including eight participants who refused

randomization).
Abbreviation: BS, bariatric surgery.

analyses 3437-4144.4547,50-54.57 A third or less of articles reported
blinding for outcomes (10.7%, k = 3)33%7°C and treatment assignment
(0%, k = 0), “high attendance rate” (i.e., participation to exercise train-
ing sessions 270% or proportion of completers >70%) (k= 10,

35.7%),31:36:42:44-46,48,5052.55 414 sample size justification (35.7%, k =

1O).33,36,40,43,44,46,48,51,52,54

4 | DISCUSSION

4.1 | Summary of evidence

Systematic reviews have summarized evidence on the effects of exer-
cise intervention before and after bariatric surgery.”1%13-2° To com-
plement these reviews and make recommendations for practice and
future research, the present systematic review summarized evidence
on the acceptability and feasibility of exercise interventions and con-
trolled trial methods in adults awaiting or having undergone bariatric
surgery.

Overall, available data from 28 articles reviewed show that exer-
cise intervention compliance is very seldom reported (10.7%, k = 3),
the mean rate for exercise intervention attendance is 84% (based on
data available from 28.6% [k = 8] of articles), and the mean exercise
intervention dropout rate is 5% (based on data available from 64.3%
[k = 18] of articles). In addition, most adverse events reported noted
in the 57.1% (k = 16) were relatively minor. Collectively, these indica-
tors suggest that exercise interventions can be feasible and acceptable
before and after bariatric surgery, but the relative lack of data avail-
able prevents us from making firm conclusions.

Although no consensus exists, attending 270% of sessions is
often mentioned as “high” for exercise intervention.’® With a
pooled mean of 84% [95% Cl: 77-91%] of sessions completed, the
attendance rate calculated could be considered as high, which is
important because attendance rate can impact study results.®%%!
This rate is broadly similar to reported rates for people with type
2 diabetes (68-100%)%? and cancer (70-98%).%° However, these
findings must be interpreted with caution. Session attendance was
not reported in 39.3% (k=11) of included articles (see Table 2),

which could overestimate the calculated pooled attendance rate
mean, especially if studies with lower attendance were less likely to
report these data. As well, session attendance was calculated/
reported differently across articles (e.g., % of participants who
attended all exercise sessions, % of participants who attended a cer-
tain number of exercise sessions). In addition, exercise intervention
attendance rate, which relates to frequency, is only one aspect of
exercise intervention adherence. Suppose two participants attended
all scheduled sessions (100% attendance), but only one completed
the prescribed 30-minute aerobic training at moderate intensity.
Focusing solely on attendance can be very misleading if suitable
attention is not also given to compliance to the prescribed exercise
dosage, which relates to duration and intensity.>* Authors should
give more attention to collecting and reporting data that reflect sev-
eral key characteristics relating to exercise intervention adherence
for transparency and help (potentially) explain lack of efficacity of
exercise training.

Across 19 exercise groups, the exercise intervention dropout rate
was 5%, which is lower than rates observed in adults with depression
(15%),%* type 2 diabetes (<20%),°? and advanced cancer (24%).°> The
lower rate herein could be explained by the population. Speculatively,
adults awaiting or having undergone bariatric surgery may be highly
motivated to exercise because of their fear of regaining weight and/or
because they receive support via regular medical and nutritional
follow-ups. The lower rate could also be explained by the small num-
ber of articles that reported this information (64.3%, k = 18), whereby
those with higher dropout rate may not have reported these data.
Last, it could be because we considered exercise intervention dropout
only (not study or follow-up dropout). In other words, participants
who completed the intervention, but did not come to the last assess-
ment were not consider in the calculation of the exercise intervention
dropout rate. Nevertheless, lack of time, work or other commitments,
and lack of motivation were among the main reasons for exercise
dropout among the 32.1% (k = 9) articles reporting reasons when they
had dropouts. These reasons reflect key barriers to physical activity in

669 and underscore the need to

adults with and without obesity.
develop strategies to enhance motivation and perhaps offer alterna-

tive means for those lacking time or with competing commitments
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(e.g., online interventions) to reduce dropout and maximize interven-
tion success.

Concerning feasibility and acceptability of controlled trial
methods in adults awaiting or having undergone bariatric surgery,
results suggest several months (median 24 months [range 6-56
months]) are required to recruit 6 to 220 participants (based on the
46.4% [k = 13] articles reporting these data). With a pooled mean of
7 participants assessed for eligibility per month (23% of refusal to par-
ticipate rate) and 2.5 participants enrolled per month, the pooled
enrollment rate was 43%. Recruitment is one of the most challenging
steps in research with clinical populations, requiring significant com-
mitment from staff and resources to reach target sample size.?> As
adverse scientific, economic, and ethical impacts can occur with pro-

t,”%71 multicenter recruitment, patient

longed or inefficient recruitmen
involvement, and hiring of qualified staff should be considered to opti-
mize recruitment. As well, recruitment strategies should be chosen
carefully during the planning phase and reported during the dissemi-
nation phase to help others evaluate whether strategies used were
effective.?> Based on available data reported, active recruitment strat-
egies were used most (70.6%, k = 12), followed by passive strategies
alone (17.6%, k=3), and a mix of active and passive strategies
(11.8%, k = 2). Active methods of recruitment seem to result in better
recruitment, population representativity, and retention than passive
methods, but these are more expensive.”? This said, the recruitment
process was often poorly described or not described at all (39.3%, k =
11), making it impossible to determine the most cost-effectiveness
strategy/ies for recruiting adults awaiting or having undergone bariat-
ric surgery into exercise trials. Regardless, integrating clinical staff can
be helpful for recruitment within the scheduled time frame in bariatric
surgery studies’; so effective partnerships should be created.
Retention rates for the exercise intervention (87% [95% Cl: 80-
93%); k=26) and comparison groups (87% [95% Cl: 81-92%]; k=
26), as well as randomization refusal rate (only 8 participants across
4 studies) were good, suggesting the employed methods in the con-
trolled trial methods were feasible and acceptable to participants.
There is consensus that retention rates 280% are “acceptable” and
that such rates help to minimize internal, external, and statistical valid-
ity threats.”* The good pooled retention rate could be explained by
the short study duration for participants (median 18 weeks) and small
number of assessments (2 or 3 assessments), which are known factors
affecting retention.”> On the other hand, having supervised exercise
sessions (89.3%, k=25) required frequent in-person visits, which
could have affected enrollment in the first place (i.e., before the inter-
vention/study has started), whereby those who foresaw barriers
related to the intervention/study could have refused to participate,
resulting in selection bias but good retention rates. This is a serious
problem because many adults who might profit from an exercise inter-
vention may not be included in controlled trials. It is important that
we know more about the causes of non-participation and study drop-
out, regardless of rates, so as to enable reliable evaluations of exercise
interventions and generalization of the results. Thus, authors should
provide information about participants versus non-participants, as

well as completers and non-completers. As for retention strategies,

some guidance is available from the Longitudinal Assessment of Bar-
iatric Surgery study’® and the Behavior Change Consortium.”” Poten-
tial strategies include flexible schedule, incentives reimbursements,
shortening visit length and number, coupling medical to research
visits, and participant bonding or identification with the study, though
it remains to be seen which strategy (or strategies) is most effective.
To explore factors influencing feasibility and acceptability indica-
tors, as well as heterogeneity, subgroup analyses were performed; no
significant differences were noted based on study quality, exercise
intervention timing, and intervention duration. The absence of signifi-
cant differences could be explained by the lack of statistical power
herein since subgroup analyses require many more included studies
than are needed for the main analyses of the meta-analysis.”® The
number of sub analysis initially planned (population, intervention and
methodology-related characteristics) for this meta-analysis was

greatly reduced due to the small number of studies and data available.

4.2 | Strengths and limitations of this review

The systematic analysis of the peer-reviewed literature is the main
strength of this review. Indeed, the articles identified were the result
of an extensive search in different databases, and screening and data
extraction were conducted by multiple reviewers to minimize bias.
However, some limitations should be considered when interpreting
the results. First, this review contains articles stemming from con-
trolled trials published in peer-reviewed journals with full-texts avail-
able in English only. Second, the characteristics of the included
articles limits the ability to generalize results. For example, 68% (k =
19) of studies were completed in higher income countries, and
sociodemographic data were missing in 68% (k = 19) of articles. More-
over, men were largely underrepresented. Third, studies were not
necessarily designed to explore the feasibility or acceptability of an
exercise intervention and/or controlled trial methods, limiting collec-
tion of (or reporting) of some data relating to feasibility and accept-
ability (e.g., satisfaction rate). Fourth, data extraction and
interpretation were challenging due to the absence of clear definitions
and a lack of consensus on the concepts of “feasibility” and
“acceptability,” though the CONSORT flow chart presented in most
(60.7%, k = 17) articles aided. Finally, publication bias could also affect
the findings.

4.3 | Recommendations for exercise intervention
implementation, research, and reporting

When interpreting exercise intervention adherence and dropout rates
in bariatric surgery population, persons planning to implement exer-
cise interventions should keep in mind the impact of selection bias
across included studies due to voluntary basis recruitment and spe-
cific selection criteria leading to probable over estimation of the
adherence rate and under estimation of the dropout rate.® Based on

the voluntary basis, and selection criteria of some studies, it is likely
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that adults who had a higher disease burden, poorer functional sta-
tus and motivation were not included, providing only a partial view
of what happens in real life conditions; these trials may not address
the feasibility and acceptability of exercise for a subgroup of adults
awaiting or having undergone bariatric surgery. Researchers are
encouraged to include these adults to examine the effects (as well
as the adverse effects) that may result. Relatedly, the lack of data on
non-participants raises the possibility that issues of feasibility and
acceptability may come about even before participants enroll into
trials. Thus, researchers will need to consider how possible differ-
ences are likely to impact on the results, as this will influence the
certainty of evidence. In addition, the acceptability and feasibility of
exercise training in people awaiting or having undergone bariatric
surgery may be affected by type of exercise; yet, there was limited
variety across studies. Many studies focused on walk, treadmill, or
ergocycle (for endurance/aerobic training) or machines or small
equipment (for resistance training). Only one study focused on run-
ning after bariatric surgery®” and another on aquatic training before
bariatric surgery.*' Further investigation into the feasibility and
acceptability of different type of exercise is warranted, and whether
it matters if it is the researchers who chose the type of exercise or
the participants. Because patient-oriented strategies can increase
participation and adherence as patients feel included in their

decisions,”? 82

and because adults mostly get to choose their own
type of exercise in real life, examining whether integrating partici-
pants’ preferences into interventions improves feasibility and
acceptability seems valuable. Also, to reach larger proportion of bar-
iatric surgery patients, several modalities of intervention (e.g. in per-
son, telehealth, individual or group) and setting (hospital, community)
should be considered for implementation. Last, based on identified
gaps, future studies are necessary to draw conclusions regarding the
feasibility and acceptability of multicentric study, long-term data col-
lection (follow-up period after the intervention), exercise interven-
tion in male and visible minorities.

As more research is conducted, the most critical points to address
in included articles are the clarity and transparency in reporting feasi-
bility and acceptability data. Unfortunately, the reason of missing fea-
sibility and acceptability data in the included articles cannot be
determined by the authors (e.g., data not collected, limited number of
words in the article or not relevant for the investigators of included
articles). The major recommendation coming out of this review is that
future studies should report consistently these data to better identify
which exercise intervention offer the most promising results in terms
of efficacy and implementation. The systematic use of the PRISMA
flow chart could help in this direction. To increase transparency,
researchers should too describe missing data by outcome, by time-
point and by group (number and reason), and how missing data were
handled.® Also, previous and future trials should systematically share
their raw data. It facilitates the development of individual patient data
meta-analysis (in exercise, e.g., see Bernard et al.®%. This method is
particularly recommended to study moderators of intervention
effects.8> For instance, it allows to disentangle subject-level and

study-level sources of heterogeneity in adherence rates. Better

reports of feasibility and acceptability data could also help future
meta-analysis to identify factors associated with better adherence,

recruitment, enrollment and retention.

5 | CONCLUSION

Despite the present lack of data available in controlled trials included,
exercise intervention and controlled trial methods in adults awaiting
or having undergone bariatric surgery seem to be feasible and accept-
able, though there is room for improvement. To improve evidence-
based knowledge, identify methodological and practical challenges
and bias, better reporting of adherence, dropout, adverse events,
recruitment, enrollment, retention data, and strategies used are
needed in future controlled trials. This should help implement exercise
training protocols in real life conditions that will be specifically

adapted to clinical care in the setting of bariatric surgery.
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