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Background: Reviews show that exercise reduces many obesity-related physical health problems.
However, it is unclear whether those benefits extend to psychosocial outcomes. The aim of this review
was to evaluate the effect of exercise on psychosocial outcomes in adults with obesity.
Method: Seven databases (Pubmed, Cochrane Library, EMBASE, CINAHL, Psyarticle, SportDiscus, Pro-
quest) were searched until October 2017 to identify relevant studies published in peer-reviewed journals.
Two reviewers independently screened articles against the following inclusion criteria: used an exper-
imental or quasi-experimental design, involved adults with a body mass index >30 kg/m?, delivered an
intervention consisting of supervised or semi-supervised exercise, and assessed quality of life (QoL),
depression, anxiety, and/or body image as outcomes.
Results: Twenty two articles were included in this review; 16 were randomized controlled trials (RCT).
Most interventions were supervised and lasted <16 weeks. Meta-analysis of RCTs with available data on
QoL (k=7) and depression (k=4) did not show that exercise was significantly superior to control
conditions for physical QoL (g =0.16, 95%CI [-0.05,0.37]), mental QoL (g =0.20, 95%CI [-0.09,0.48]), or
depression (g = —0.26, 95%CI [-0.70,0.19]). Only three studies reported data on anxiety and body image.
Conclusions: Current evidence does not suggest exercise is successful in significantly enhancing psy-
chosocial health in adults with obesity. Limitations associated with the reviewed studies could have
biased the results toward a lack of effect. Additional high-quality RCTs are needed to improve evidence-
based knowledge.

© 2017 Published by Elsevier Ltd.
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1. Introduction

Adults with obesity are at increased risk for several serious
diseases and health conditions (e.g., type 2 diabetes, cancers, mood
disorders) (Dixon, 2010; Guh et al., 2009; Luppino et al., 2010; Scott,
McGee, Wells, & Browne, 2008; Wang, McPherson, Marsh,
Gortmaker, & Brown, 2011). They may also have impaired phys-
ical and psychological functioning (Dixon, 2010; Guh et al., 2009;
Luppino et al., 2010; Scott et al., 2008; Wang et al., 2011), nega-
tive body image, and poor quality of life (QoL) (Ul-Haq, Mackay,
Fenwick, & Pell, 2013; Weinberger, Kersting, Riedel-Heller, &
Luck-Sikorski, 2016).

Scholars have focused on the role of exercise in preventing and
treating obesity in adults. Evidence from individual studies has
been summarized in reviews and shows that adults with obesity
who exercise regularly can lose weight (Donnelly et al., 2009;
Janiszewski & Ross, 2007; Swift, Johannsen, Lavie, Earnest, &
Church, 2014). The role of exercise in reducing the risk for several
physical health conditions in adults with obesity has also been
examined. The evidence shows that exercise can improve body
composition, cardiovascular biomarkers, and insulin resistance in
adults with obesity, irrespective of weight loss (Donnelly et al.,
2009; Janiszewski & Ross, 2007). In addition, numerous meta-
analyses demonstrate that exercise can be used to prevent or
treat mood disorders (i.e., depression, anxiety) improve QoL, and
reduce negative body image in non-clinical and clinical populations
(Bartley, Hay, & Bloch, 2013; Bridle, Spanjers, Patel, Atherton, &
Lamb, 2012; Buffart et al., 2017; Campbell & Hausenblas, 2009;
Chen & Rimmer, 2011; Chou, Hwang, & Wu, 2012; Ekkekakis,
2015; Fukuta, Goto, Wakami, & Ohte, 2016; Herring, O'Connor, &
Dishman, 2010; Herring, Puetz, O'Connor, & Dishman, 2012;
Rebar et al., 2015; Wipfli, Rethorst, & Landers, 2008). This finding
is particularly relevant because prevention and treatment of
obesity should not only focus on reducing weight, but should also
seek to enhance adults' subjective well-being in the era of patient-
centered health care because many adults may still experience
depression, poor QoL, and negative body image after weight loss.
Yet, evidence regarding the effect of exercise on these outcomes is

less conclusive in adults with obesity based on a recent systematic
review (Baker, Sirois-Leclerc, & Tulloch, 2016), whereby the authors
reported no evidence concerning the benefits of exercise on QoL,
and mood disorders (i.e., depression, anxiety) in overweight and
obese postmenopausal women. However, not all studies examining
the effect of exercise on psychosocial outcomes were included in
the review given the restricted population inclusion criteria,
therefore limiting our ability to draw generalizable conclusions.
Thus, the objective of this systematic review and meta-analysis was
to provide an evaluation of the effect of exercise on four keys
psychosocial outcomes in adults with obesity, identify knowledge
gaps, and highlight areas in need of additional research. Consid-
ering there is no unanimous agreement on which psychosocial
outcomes are the most important to assess in adults with obesity,
we chose to focus on QoL, depression, anxiety, and body image
because: (1) QoL is an important patient-reported outcome that
should be examined when assessing the effects of therapeutic in-
terventions (Fontaine & Barofsky, 2001; Kolotkin, Meter, &
Williams, 2001), (2) depression and anxiety are prevalent mood
disorders in this population and are a leading cause of disability
(Carpiniello et al., 2009; Rajan & Menon, 2017), (3) adults with
obesity are at increased risk of body image issues due to high so-
cietal pressures (Latner, Barile, Durso, & O'Brien, 2014; Puhl &
Heuer, 2009), (4) many adults still experience negative body im-
age after weight loss (Foster, Wadden, & Vogt, 1997; Gilmartin,
2013; Schwartz & Brownell, 2004), and (5) mood disorders, body
image, and QoL affect sex life, self-esteem, and social function
(Fontaine & Barofsky, 2001; Lillis, Levin, & Hayes, 2011; Puhl &
Heuer, 2009).

2. Methods
2.1. Protocol and registration

This review was undertaken following the Preferred Reporting
Items for Systematic Reviews and Meta-analysis (PRISMA) guide-
lines (Moher, Liberati, Tetzlaff, & Altman, 2009). The protocol was
registered in PROSPERO (CRD42016036510).
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2.2. Eligibility criteria

To be included, studies had to: 1) be a primary study published
in a peer-reviewed journal; 2) have full-text available in English or
French; 3) include adults with a body mass index (BMI) >30 kg/m?;
4) use a randomized controlled trial (RCT), controlled clinical trial
(CCT), or before-and-after study design; 5) deliver a supervised or
semi-supervised exercise intervention, and; 6) assess QolL,
depression, anxiety, and/or body image as outcomes. Studies
employing multicomponent interventions (e.g., exercise paired
with a psychoeducational intervention or with diet) were excluded.

2.3. Information sources

Seven electronic databases were searched for eligible studies:
Pubmed, Cochrane Library, EMBASE, CINAHL, Psyarticle, SportDis-
cus, and Proquest. The search was performed in April 2016 using
keywords and Medical Subject Headings (Mesh) terms. An updated
search was performed on October 31 (2017) to retrieved any studies
published since the initial search, five studies met the inclusion
criteria (Casilda-Lopez et al., 2017; Megakli, Vlachopoulos, &
Theodorakis, 2016; Megakli, Vlachopoulos, Thggersen-Ntoumani,
& Theodorakis, 2017; Svensson, Eek, Christiansen, & A., 2017;
Vasconcelos et al., 2016). However, the two publications of Megakli
et al. were considered as the same study since the population and
methodology were the same. See supplemental material S1 for
detailed search strategies.

2.4. Search and study selection

Titles and abstracts retrieved during the electronic database
search were screened by two reviewers (AnB, SS). Full-texts were
then screened by two review authors (AT, SS). Disagreements were
resolved by a third author (AB). Agreement between reviewers was
calculated using Cohen's kappa coefficient (McHugh, 2012). Refer-
ence lists from eligible studies were manually checked by two re-
view authors (AT, SS) to identify other potentially relevant studies
not identified during the database search.

2.5. Data extraction

The following data were extracted by one review author (SS)
using a form developed for this review: authors’ names; publica-
tion year; study setting; study design; sample size; participant
characteristics (age, sex, BMI, comorbidities); intervention(s)
design, and; QoL, depression, anxiety, and body image measures
and results (means with standard deviations (SD) of pre and post-
intervention with p-values). All extracted data were verified by
another review author (AT). Disagreements were resolved by hav-
ing a third author (AB) return to the full-text(s) to check the ac-
curacy of extracted data. Study authors were contacted by email for
additional information if necessary.

2.6. Risk of bias

Risk of bias for each of the included studies was assessed by two
review authors (AB, AJR) using criteria set forth by PeDroscale
(Maher, Sherrington, Herbert, Moseley, & Elkins, 2003) and adapted
for this review. Ten criteria were assessed: 1) random and con-
cealed allocation to groups; 2) similarity of groups or relevant
confounders controlled; 3) sample size calculation and target
achievement; 4) blinding of participants for the aim of the study; 5)
blinding of personnel for the aim of the study who administered
the training; 6) blinding of the intervention or exposure status of
participants for the assessor(s); 7) “intention-to-treat” analysis; 8)

exercise adherence >70%; 9) drop-out <15%, and; 10) reasons for
drop-out stated if applicable. Each criteria was assessed as having
been fulfilled (1 point) or not fulfilled/insufficient information for
adequate assessment (0 points), leading to a global score on 10 for
RCTs and CCTs, on 7 for before-and-after studies with drop-outs, or
on 6 for before-and-after studies without drop-outs. Scores were
then converted to percentage to permit direct comparison across
studies.

2.7. Statistical analysis

In addition to providing a narrative summary of the studies
included, statistical analyses were carried out for RCTs. The stan-
dardized mean difference (SMD) using raw score standardization
was calculated for both treatment and control groups (Hedges,
1981). The difference between two SMDs per study served after
adjustment for estimation bias as the effect size, served as the effect
size for each study. Non-adjusted means and pretest standard de-
viations (SDpre) reported were used. If SDpre was not reported, it
was estimated via the reported change score SD or pre-test range
(see supplemental material S2 for additional details). To calculate
the overall effect of exercise, relevant groups from multiple arm
RCTs were collapsed (J. P. T. Higgins & Green, 2011). If recurrent
control groups (e.g., diet) were identified, sensibility analyses were
performed. Random effects models were performed due to the
expected heterogeneity between studies. SMD values of 0.20, 0.50,
and 0.80 can be interpreted as representing small, medium, and
large effects, respectively. Heterogeneity was quantified using the I?
statistic for each outcome, which can range from 0% to 100% (small:
<25%; moderate: 25—50%; large: >50%) (J. P. Higgins & Thompson,
2002; J. P. Higgins, Thompson, Deeks, & Altman, 2003). Risk of
publication bias was evaluated by using funnel plot representation
(See supplemental material S3). All analyses were carried out in R
3.3 using the metafor package (Viechtbauer, 2010).

3. Results
3.1. Study selection

The electronic searches yielded 1490 studies; which was
reduced to 1084 after removing duplicates. Twenty two studies
(RCTs, CCTs, and before-and-after studies) were included in this
review after all the rounds of screening were completed, and 11
RCTs providing sufficient information were used in the meta-
analysis (see Fig. 1). Agreement between reviewers was moderate
during title and abstract screening (kappa between SS and
AnB=0.66) and full-text screening (kappa between SS and
AT =0.73).

3.2. Study characteristics

Study and participant characteristics are described in Table 1.
There were 16 (73%) RCTs (Abou-Raya, Abou-Raya, & Helmii, 2014;
Casilda-Lopez et al., 2017; Christensen et al., 2015; Horwich et al.,
2011; Imayama et al., 2011; Kitzman et al., 2016; Labrunee et al.,
2012; Megakli et al., 2016, 2017; Napoli et al., 2014; Nieman, Custer,
Butterworth, Utter, & Henson, 2000; Plotnikoff et al., 2010; Sarsan,
Ardig, Ozgen, Topuz, & Sermez, 2006; Sukala et al., 2013; Svensson
etal., 2017; Vasconcelos et al., 2016; Villareal et al., 2011),1 (5%) CCT
(Rica et al., 2013), and 5 (23%) before-and-after studies (Baillot,
Vibarel-Rebot, Amiot, Emy, & Collomp, 2012; del Rey-Moya, Cas-
tilla-, A, lvarez, Pichiule-Casta, f, eda, Rico-Bl, 4, zquez, Escortell-
Mayor, G, 6, & mez-Quevedo, 2013; Lucha-LOPez et al., 2012;
Muller-Pinget, Carrard, Ybarra, & Golay, 2012; Wouters, Nunen,
Geenen, Kolotkin, & Vingerhoets, 2010). The 22 studies included
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Fig. 1. PRISMA 2009 flow diagram.

2510 adults (median: 64, range 8—1142) with a mean age of
58.4 + 10.7 years (median: 60, range: 42—72). More than half of the
studies included >75% of women in their sample (k = 12) (Casilda-
Lopez et al., 2017; Christensen et al., 2015; del Rey-Moya et al.,
2013; Kitzman et al,, 2016; Lucha-LOPez et al., 2012; Megakli et al.,
2016, 2017; Muller-Pinget et al., 2012; Nieman et al., 2000; Rica
et al., 2013; Sarsan et al., 2006; Vasconcelos et al., 2016; Wouters
et al., 2010), 36% (k = 8) included only women (Casilda-Lopez et al.,
2017; del Rey-Moya et al., 2013; Megakli et al., 2016, 2017; Muller-
Pinget et al., 2012; Nieman et al., 2000; Rica et al., 2013; Sarsan
et al., 2006; Vasconcelos et al., 2016), and 5% (k = 1) included only
men (Baillot et al., 2012).

QoL was assessed in 20 (91%) studies (Abou-Raya et al., 2014;
Baillot et al., 2012; Casilda-Lopez et al., 2017; Christensen et al.,
2015; del Rey-Moya et al., 2013; Horwich et al., 2011; Imayama
etal, 2011; Kitzman et al.,, 2016; Labrunee et al,, 2012; Lucha-LOPez
et al., 2012; Megakli et al., 2016; Muller-Pinget et al., 2012; Napoli
et al., 2014, Plotnikoff et al., 2010; Rica et al., 2013; Sukala et al.,
2013; Svensson et al., 2017; Vasconcelos et al., 2016; Villareal et al.,
2011; Wouters et al., 2010), depression in 4 (18%) studies (Abou-
Raya et al., 2014; Napoli et al., 2014; Nieman et al., 2000; Sarsan
et al., 2006), anxiety in 1 (5%) study (Nieman et al., 2000), and

body image in 2 (9%) studies (Megakli et al., 2017; Muller-Pinget
et al,, 2012). However, QoL was reported as the primary outcome
in 7 (32%) studies (Casilda-Lopez et al., 2017; Imayama et al., 2011;
Kitzman et al., 2016; Megakli et al., 2016; Napoli et al., 2014; Sukala
et al., 2013; Svensson et al., 2017), body image in 2 (9%) studies
(Megakli et al., 2017; Muller-Pinget et al., 2012) and depression,
anxiety in 1 (5%) study (Nieman et al., 2000). Seven (32%) studies
did not provide information on their primary outcome (Abou-Raya
et al.,, 2014; Baillot et al., 2012; Labrunee et al., 2012; Lucha-LOPez
et al., 2012; Rica et al.,, 2013; Sarsan et al., 2006; Wouters et al.,
2010).

3.3. Exercise interventions

Table 2 presents the characteristics of exercise interventions.
Most interventions delivered lasted <16 weeks (k=15; 68%)
(Baillot et al., 2012; Casilda-Lopez et al., 2017; del Rey-Moya et al.,
2013; Horwich et al., 2011; Labrunee et al., 2012; Lucha-LOPez et al.,
2012; Megakli et al,, 2016, 2017; Nieman et al., 2000; Plotnikoff
et al., 2010; Rica et al., 2013; Sarsan et al., 2006; Sukala et al., 2013;
Svensson et al., 2017; Vasconcelos et al., 2016; Wouters et al., 2010),
were supervised (k= 16; 73%) (Baillot et al., 2012; Casilda-Lopez
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Table 1
Studies and participants characteristics.
(Ref. Year) Group N by Age BMI kg/m? +SD or Comorbidities (%)
Country names group  years+ SD or (range)
(% (range)
Women)

Randomized controlled studies

(Abou-Raya et al., 2014) E 55 (NR) NR NR Psoriatic arthritis (100%)
Egypt Diet + E
Diet
Control
(Christensen et al., 2015) E 64 (81) 63+6 37+4 Osteoarthritis (100%)
Denmark Diet 64 (81) 63+7 38+5
Control 64 (80) 62+7 38+5
(Horwich et al., 2011) E 576 (31) 40—67 NR Heart Failure (100%); Ischemic etiology (42%)
USA Control 566 (31) NR Myocardial infarction (33%); HTA (68%); T2D (42%)
(Imayama et al., 2011) E 43 (44) 56+7 34+3 NR
USA Control 44 (43) 56+7 34+3
(Kitzman et al., 2016) E 26 (81) 68«6 40+8 Heart failure (100%); HTA (96%); T2D (38%)
Diet + E 25(80) 66+5 41+6 Heart failure (100%); HTA (92%); T2D (44%)
Diet 24 (83) 67+5 37+4 Heart failure (100%); HTA (96%); T2D (21%)
Control 25(80) 66+5 39+6 Heart failure (100%); HTA (96%); T2D (36%)
(Labrunee et al., 2012) E 11(46) 52+8 39+10 T2D (100%)
France Control 12 (67) 53+9 40+7
(Casilda-Lopez et al., 2017) E 17 (100) 66 +7 31«2 Comorbidity index 2 + 0.7
Spain Control 17 (100) 66 +6 34+3 Comorbidity index 2 + 0.5
(Megakli et al., 2016; Megakli E 35(100) 32+7 36+5 NR
et al, 2017) Control 37(100) 32+8 37+5
Greece
(Napoli et al., 2014) E 26 (61) 70+4 37«5 CVD (27%)
USA Diet + E 28 (57) 70+4 37+5 CVD (31%)
Diet 26(65) 70+4 375 CVD (31%)
Control 27 (67) 69+4 375 CVD (30%)
(Nieman et al., 2000) E 21 (100) NR NR NR
USA Diet + E 22 (100)
Diet 26 (100)
Control 22 (100)
(Plotnikoff et al., 2010) E 27 (70) 55+12 35+8 T2D (100%)
Canada Control 21(62) 54+12 36«5
(Sarsan et al., 2006) Aerobic 26 (100) 42 +8 35+5 NR
Turkey Resistance 26 (100) 43 +10 34+3
Control 24 (100) 44+7 36+4
(Sukala et al., 2013) Aerobic 13(54) 51+4 45+7 T2D (100%)
New-Zeland Resistance 13 (46) 48 +6 43 +12 Myocardial infarction (11%)
(Svensson et al., 2017) High 49 (76) 44+8 42+5 NR
Sweden Intensity
Moderate 39 (74) 47+10 43+8
Intensity
Control 22(73) 47+9 45+5
(Vasconcelos et al., 2016) E 16 (100) 72 +5 32+2 NR
Brazil C 15(100) 72 +4 33+3
(Villareal et al., 2011) Diet + E 28 (57) 70+4 37+5 =2 + 1 chronic diseases
USA Diet 26 (65) 70+4 37+5
Control 27 (67) 69+4 37+5
Controlled clinical trial
(Rica et al., 2013) E 28 (100) 69 +6 33+4 NR
Brasil Control 10 (100) 68 +4 34+3
Before-after studies (without control group)
(Baillot et al., 2012) E 8 (0) 60 +2 36+2 T2D (100%)
France
(del Rey-Moya et al., 2013) E 174 58 £ NR 34+3 NR
Spain (100)
(Lucha-LOPez et al., 2012)  E 25(80) 58«8 35+6 T2D (100%)
Spain Musculoskeletal pain (84%)
Vascular complications (4%)
Neuropathic complications (8%)
(Muller-Pinget et al., 2012) E 18 (100) 45+2 37+1 Several obesity co-morbidities (T2D, HTA, hyperlipidemia, coronary artery
Switzerland disease, depression, and bipolar disorder)
(Wouters et al., 2010) E 15(87) 44+NR 38+5 NR
Netherlands

E = exercise; NR = not reported; HTA= Arterial hypertension; T2D = type 2 diabetes; CVD = cardiovascular diseases.
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Table 2
Exercise intervention description.
Length Supervision Exercise  Location Exercise type Volume
(weeks) format
Randomized controlled studies
(Abou-Raya et al., 2014) 52 NR NR NR NR NR
(Christensen et al., 2015) 52 SS I H +F  Circuit training (Weight - 3 x 60 min/wk.
bearing exercises)
(Horwich et al., 2011) 12 S I+G H+F  Walking treadmill stationary - 3—5 x at least 40 min/wk.
Bicycle
(Imayama et al., 2011) 52 SS I H-+F  Aerobic - 6 x 60 min (60—85% HR max)/wk.
(Kitzman et al., 2016) 20 S I F Walking - 3 x 60 min (40—70% HR reserve)/wk.
(Labrunee et al., 2012) 12 SS I H+F  Cyclergometer - 7 x 30 min (ventilatory threshold)/wk.
(Casilda-Lopez et al., 2017) 8 S G F Aquatic dancing - 3 x 45 min (12 min warm-up, 21 min dance exercise,
12 min cool down)/wk.
8 S G F Aquatic exercises - 3 x 45 min (12 min warm-up, 21 min exercises, 12 min
cool down)/wk.
(Megakli et al., 2016; Megakli 12 S G F Aerobic and circuit training - 3 x ~30 min/wk.
etal, 2017)
(Napoli et al., 2014) 52 S G F Aerobic —3 x 30 min (65—85% HR peak)/wk.
W-L machines -3 x/wk. 1-3 x 612 reps for 8 exercises (65—80% 1-RM)
Balance, flexibility - 3 x 30 min/wk.
(Nieman et al., 2000) 12 SS I H-+F Walking - 5 x 45 min (60—80% HR max.)/wk.
12 SS I F Calisthenics + stretching -4 x 45 min (under 100 bpm)/wk.
(Plotnikoff et al., 2010) 16 SS I H W-L machines - 3 x/wk. 2—3 x 8—12 reps for 8 exercises (50—80% 1-RM)
(Sarsan et al., 2006) 12 S I F Walking Cyclergomenter - 3—5 x 12—45 min (50—85% HR reserve)/wk.
12 S I F Stationary weights -3 x/wk. 1-3 x 10 reps for 6 exercises (40—80% 1-RM)
(Sukala et al., 2013) 16 S I F Cyclergomenter - 3 x 40—60 min (65—85% HR reserve)/wk.
16 S I F Machine based weights - 3 x/wk. 2—3 X 6—8 reps for 8 exercises (10 reps perfect
form then added weight)
(Svensson et al., 2017) 16 S I F Aerobic machines - 3 x 60 min (85-95% HR max)/wk.
Resistance machines
16 S I H-+F  Aerobic machines - 3 x 30 min (76—85% HR max)/wk.
Resistance machines - 3 x 30 min (40—55% HR max)/wk.
(Vasconcelos et al., 2016) 10 S G F Resistance - 2 x 60 min (2—3 x 8—12 reps for 8 exercises (50—60% 1-
RM))/wk
(Villareal et al., 2011) 52 S I NR Treadmill, Stationary cycling, - 3 x 30 min (65—85% HR peak)/wk.
Stair climbing
W-L machines -3 x/wk. 1-3 X 6—12 reps for 9 exercises (65—85% 1-RM)
Flexibility, balance -3 x/wk. 30 min
Controlled clinical trial
(Rica et al., 2013) 12 S G F Water exercise - 3 x 60 min (70% age-predicted HR max)/wk.
10-15 repetitions of each exercises
Before-after studies (without control group)
(Baillot et al., 2012) 8 S I H+F Walking - 2 x 45 min (75% HR peak)/wk.
Cyclergomenter -1 x 45 min (2min-85% HR peak + 3 min - 60% HR peak)/
wk.
(del Rey-Moya et al., 2013) 7 S G F Walking - 3 x 60 min (40—65% HR max)/wk.
Stretching
(Lucha-LOPez et al., 2012) 12 S G F Aerobic - 2 x 20 min (light-moderate intensity)/wk.
Stabilizer - 2 x 55 min/wk.
movements + stretching
(Muller-Pinget et al., 2012) 36 S G F Dance therapy workshop - 120 min/wk.
(Wouters et al., 2010) 6 S G F Aquajogging - 2 x 60 min (stimulated to gradually increase the

intensity)/wk.

BPM=Beats per minute; E = Exercise; NR=Not reported; S=Supervised; SS=Semi-supervised; H=Home; F=Facility-based; I=Individual; G = Group; HTA= Arterial hyper-
tension; T2D = Type 2 diabetes; HR=Heart rate; CVD=Cardiovascular diseases; 1-RM = One-repetition maximum; W-L=Weight-lifting.

et al., 2017; del Rey-Moya et al., 2013; Horwich et al., 2011; Kitzman
et al., 2016; Lucha-LOPez et al., 2012; Megakli et al., 2016, 2017;
Muller-Pinget et al., 2012; Napoli et al., 2014; Rica et al., 2013;
Sarsan et al., 2006; Sukala et al., 2013; Svensson et al., 2017; Vas-
concelos et al., 2016; Villareal et al., 2011; Wouters et al., 2010), and
delivered one-on-one (k=10; 45%) (Christensen et al., 2015;
Imayama et al., 2011; Kitzman et al.,, 2016; Labrunee et al., 2012;
Nieman et al., 2000; Plotnikoff et al., 2010; Sarsan et al., 2006;
Sukala et al., 2013; Svensson et al., 2017; Villareal et al., 2011).
Eleven (50%) included endurance training (Baillot et al., 2012;
Casilda-Lopez et al., 2017; del Rey-Moya et al.,, 2013; Horwich
et al., 2011; Imayama et al., 2011; Kitzman et al., 2016; Labrunee

et al., 2012; Lucha-LOPez et al., 2012; Muller-Pinget et al., 2012;
Nieman et al, 2000; Wouters et al., 2010), 3 (14%) resistance
training (Christensen et al, 2015; Plotnikoff et al., 2010;
Vasconcelos et al., 2016), 5 (23%) a combination of endurance and
resistance training (Megakli et al., 2016, 2017; Napoli et al., 2014;
Rica et al., 2013; Svensson et al., 2017; Villareal et al., 2011), and 2
(9%) compared endurance to resistance training (Sarsan et al.,
2006; Sukala et al., 2013). Exercise session duration ranged from
12 to 90 min, with a frequency between 2 and 5 sessions per week,
except for 2 (12%) studies that reported 6 or 7 sessions per week
(Imayama et al., 2011; Labrunee et al., 2012). Exercise intensity
varied from light to moderate in 16 (73%) studies and 6 (27%)
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studies did not report information on exercise intensity (Abou-Raya
et al,, 2014; Casilda-Lopez et al., 2017; Christensen et al., 2015;
Horwich et al., 2011; Megakli et al., 2016, 2017; Muller-Pinget et al.,
2012).

3.4. Risk of bias

Risk of bias assessments are presented in Fig. 2. Two (9%) of the
16 RCTs obtained a score >75%, and 14 (64%) studies had scores
suggestive of high risk of bias (<50% overall score).

3.5. Findings for QoL

3.5.1. RCTs

Of the 14 RCTs that reported results on QoL (Abou-Raya et al.,
2014; Casilda-Lopez et al., 2017; Christensen et al., 2015; Horwich
et al, 2011; Imayama et al., 2011; Kitzman et al., 2016; Labrunee
et al., 2012; Megakli et al., 2016, 2017; Napoli et al., 2014; Plotnikoff
et al,, 2010; Sukala et al.,, 2013; Svensson et al., 2017; Vasconcelos
et al., 2016; Villareal et al., 2011), 10 used generic QoL question-
naires (i.e., Short-Form 36 or 12 Health Status questionnaire)
(Christensen et al., 2015; Imayama et al., 2011; Kitzman et al., 2016;
Labrunee et al., 2012; Megakli et al., 2016; Plotnikoff et al., 2010;
Sukala et al., 2013; Svensson et al., 2017; Vasconcelos et al., 2016;
Villareal et al., 2011), 5 used disease-related questionnaires (i.e.,
Health Assessment Questionnaire-Disability Index, Health Assess-
ment Questionnaire-Disability Index, Knee injury and Osteoar-
thritis Outcome Score, Kansas City Cardiomyopathy Questionnaire,
Minnesota Living with Heart Failure Questionnaire, Western
Ontario and McMaster Universities Osteoarthritis Index) (Abou-
Raya et al.,, 2014; Casilda-Lopez et al., 2017; Christensen et al.,
2015; Horwich et al., 2011; Kitzman et al., 2016), and 1 used an
obesity-related questionnaire (i.e., Short form of impact of Weight
on QoL questionnaire (i.e., IWQOL-Lite) (Napoli et al., 2014). Six of
the 10 RCTs using generic QoL questionnaires did not report sig-
nificant differences in change in QoL between exercise and control
groups (Christensen et al., 2015; Imayama et al., 2011; Kitzman
et al., 2016; Labrunee et al., 2012; Plotnikoff et al., 2010;
Vasconcelos et al., 2016), 1 reported significant improvements in
QoL in the endurance and the resistance exercise groups relative to
pre-intervention with no significant difference between these two
groups (Sukala et al., 2013), 1 reported significant differences in
change in physical QoL (but not mental QoL) between groups fa-
voring the exercise group (Villareal et al., 2011), and 2 found sig-
nificant differences in change in several physical and mental QoL
subscores between groups favoring the exercise group (Megakli

Concealed allocation

Similarity of groups or relevant counfonders controlled
"Intention-to-treat" analysis

Sample size calculation and target achievement

Study aim blinding of participants

Study aim blinding of trainers

Exposure blinding of the the assessor(s)

Exercise adherence >70%

Drop-out <=15%

Drop-out reasons stated if drop-out

et al., 2016; Svensson et al., 2017). Of the 6 RCTs using disease- or
obesity-related QoL questionnaires (Abou-Raya et al., 2014;
Casilda-Lopez et al., 2017; Christensen et al., 2015; Horwich et al,,
2011; Kitzman et al., 2016; Napoli et al., 2014), 3 reported that
exercise significantly improved QoL compared to the control con-
dition (Casilda-Lopez et al., 2017; Horwich et al., 2011; Napoli et al.,
2014), 2 did not find significant differences in change in QoL be-
tween exercise and control groups (Christensen et al., 2015;
Kitzman et al., 2016), and 1 did not provide results on between
group differences (Abou-Raya et al., 2014).

3.5.2. Meta-analysis of RCTs

Of the 14 RCTs that assessed QoL, 7 provided sufficient infor-
mation to be included in the meta-analysis (Christensen et al.,
2015; Labrunee et al., 2012; Megakli et al., 2016; Plotnikoff et al.,
2010; Svensson et al., 2017; Vasconcelos et al., 2016; Villareal
et al.,, 2011). Seven studies (8 exercise arms) included 252 (nex-
perimental = 268; ncontrol = 194) participants for physical QoL
and, 6 studies (7 exercise arms) mental QoL (nexperimental = 254;
ncontrol = 180). No significant effect favoring exercise was detected
in the pooled analysis either for physical (g=0.16; p=.13; 95%
Cl=[-0.05—-0.37]) or mental QoL (g=0.20; p=.18; 95% Cl=[-
0.09—-0.48]) (see details in Supplementary file 4). In sensibility
analysis comparing exercise to diet interventions, no significant
differences in change in QoL between treatment groups were
found.

3.5.3. CCTs and before-and-after studies

Using a generic QoL questionnaire (i.e., the WHOQoL question-
naire), 1 CCT yielded a significant between-group interaction fa-
voring the exercise group (Rica et al., 2013). Among the 5 before-
and-after studies, 3 used an obesity-related QoL questionnaires
(i.e., IWQOL-Lite and Quality of Life, Obesity and Dietetics Ques-
tionnaire) (Baillot et al., 2012; Muller-Pinget et al., 2012; Wouters
et al., 2010), 1 used a disease-related QoL questionnaire (i.e., Dart-
mouth COOP Functional Health Assesment Charts) (Lucha-LOPez
et al,, 2012), and 1 used a generic QoL questionnaire (i.e., Gor-
don's Functional Pattern Assessment) (del Rey-Moya et al., 2013).
All 5 reported significant improvements in several QoL domains
(e.g., psychosocial functioning, physical functioning, self-esteem,
public distress) (Baillot et al., 2012; del Rey-Moya et al., 2013;
Lucha-LOPez et al., 2012; Muller-Pinget et al., 2012; Wouters et al.,
2010).
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%N/A Total scores
18 - n76-100 %
— 16 - u51-75%
14 - 26-50 %
£ 0-25%
Z 10
s 8
Y
— 2 6
e 5 4 -
v | NI ; i

01234567 8 91011121314151617 0o 1 2 3 4 5

Number of RCTs or CCT

RCTs or CCT Before-after
studies
Number of before-
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Fig. 2. Risk of bias assessment of the 22 included studies.
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3.6. Findings for depression

Four RCTs reported results on depression (Abou-Raya et al.,
2014; Napoli et al., 2014; Nieman et al., 2000; Sarsan et al., 2006),
2 of which used the Beck Depression Inventory (Abou-Raya et al.,
2014; Sarsan et al., 2006), 1 used the Geriatric Depression Scale
(Napoli et al., 2014), and 1 used the Profile of Mood Scale (Nieman
et al.,, 2000). No CCT or before-and-after study reported results on
depression.

3.6.1. Meta-analysis of RCTs

A sample size of 183 participants were included in these RCTs
(Nexperimental = 100; Ncontrol=83). The pooled effect size was
g=-0.23 (95%CI [-0.70,0.19], p = .25, I = 31%), indicating no sig-
nificant differences in change in depression between the exercise
and control groups. Sensibility analyses did not detect any signifi-
cant differences in change in depression between the exercise and
control groups when exercise was combined with the diet group
(see details in Supplementary file 4).

3.7. Findings for anxiety and body image

There was 1 RCT for anxiety (Nieman et al., 2000). No significant
difference in change in tension-anxiety between the exercise and
control groups as assessed using the Tools Profile of Mood States
were found in this study.

There was one RCTs assessing body image (body attractiveness),
which reported after intervention no significant difference be-
tween the endurance/resistance exercise group compared to the
control group (Megakli et al., 2017). There was 1 before-and-after
study (Muller-Pinget et al., 2012), which used the Laban move-
ment analysis and developmental movement patterns from Cohen.
The intervention resulted in significant improvements in body
consciousness and mental representations.

4. Discussion
4.1. Summary of evidence

A range of outcomes have been assessed in exercise trials in
adults with obesity. Only one review has previously attempted to
summarize evidence on the effect of exercise on psychosocial
outcomes (Baker et al., 2016). Nevertheless, this review (Baker et al.,
2016) focused on studies with post-menopausal overweight and
obese women, and as a result, studies with other segments of the
adult population with obesity were not included. To complement
Baker et al.’s review (Baker et al., 2016) and inform the develop-
ment of interventions to promote psychosocial functioning in
adults with obesity, the present systematic review summarized
evidence from studies on the effect of exercise on QoL, depression,
anxiety, and body image in men and women with a BMI >30 kg/m?.

Overall, exercise alone does not seem to be effective in
enhancing QoL or reducing depression significantly in adults with
obesity. This conclusion is in accordance with Baker et al.’s
conclusion (Baker et al., 2016). However, it is at odds with previous
reviews highlighting that exercise can effectively improve psy-
chosocial outcomes (e.g., QoL, depression, anxiety, body image) in
non-clinical and clinical populations (Bartley et al., 2013; Bridle
et al, 2012; Buffart et al., 2017; Campbell & Hausenblas, 2009;
Chen & Rimmer, 2011; Chou et al., 2012; Ekkekakis, 2015; Fukuta
et al., 2016; Herring et al., 2010, 2012; Rebar et al., 2015; Wipfli
et al, 2008). The non-significant effects found in this meta-
analysis may reflect the low quality of available studies rather
than signify that exercise is not effective. Indeed, only two studies
reviewed had scores suggested a low risk of bias (>75% overall

score) (Kitzman et al., 2016; Plotnikoff et al., 2010). Nevertheless,
previous meta-analyses show that the overall effect size is nega-
tively correlated with studies' quality score (Bernard et al., 2017).
Consequently, the lack of effect is likely to be due to the small
number of studies primarily focused on psychosocial outcomes
(Casilda-Lopez et al., 2017; Imayama et al., 2011; Kitzman et al.,
2016; Megakli et al., 2016, 2017; Muller-Pinget et al., 2012; Napoli
et al., 2014; Nieman et al., 2000; Sukala et al., 2013; Svensson et al.,
2017) and the small sample sizes. More trials with QoL and
depression as the primary outcomes are required to be able to
determine the effect of exercise on these outcomes.

In terms of anxiety and body image only three studies (Megakli
et al., 2017; Muller-Pinget et al., 2012; Nieman et al., 2000) were
found. Thus, more trials assessing anxiety and body image are
needed before firm conclusions can be drawn regarding the effect
of exercise on anxiety and body image in adults with obesity.

The absence of effects found in the majority of studies for QoL,
depression and anxiety could be explained by several reasons. First,
the effective modalities required to improve these outcomes re-
mains unknown in adults with obesity. Higher doses or specific
types of exercise might be required to improve psychosocial out-
comes in adults with obesity. As an example, a previous review
underlined the possibility of a dose-response effect of exercise on
depression and anxiety reduction (Dunn, Trivedi, & O'Neal, 2001).
Second, exercise interventions may need to consider preferences
and pleasure. Exercise may further impact psychosocial outcomes if
it is self-selected and enjoyable based on evidence showing that
exercising at a preferred intensity yields a significant reduction in
depression in women (Callaghan, Khalil, Morres, & Carter, 2011).
Thus, factors known to moderate the effect of exercise on psycho-
social outcomes should be considered during the intervention
design process to facilitate the selection of effective exercise pro-
tocols. Finally, although there is evidence that psychotropic medi-
cations (i.e., antidepressants, anxiolytic) can confound the effect of
exercise on depression and anxiety, particularly in obese adults
with comorbidity (Bernard & Carayold, 2015), participants' use of
psychotropic medications was not generally used as an exclusion
criteria or considered in the analysis.

4.2. Strengths and limitations of this review

The main strength of this review is its systematic analysis of the
relevant literature. The studies identified were the result of an
extensive search of a number of different databases, and screening
and data extraction were conducted by multiple reviewer authors
to minimize bias. Nonetheless, it is possible that relevant studies
were missed. Also, this review contains studies published in peer-
reviewed journals with full-texts available in English or French
only, and multicomponent interventions were not included. In
addition, potential publication bias (i.e., under-representation of
studies with null or negative effects) should be considered when
interpreting the results. Last, the conclusions that can be drawn
from this review are limited by the small number of available
studies in this area and the methodological limitations associated
with these studies.

4.3. Recommendations for future research

A major recommendation coming out of this review, echoing
prior reviews (Baker et al., 2016), is that additional larger, meth-
odologically sound trials are needed before firm conclusions can be
made regarding the effect of exercise on psychosocial functioning
in adults with obesity. Based on identified gaps, the first key di-
rection is clearly to assess a range of psychosocial outcomes as
primary outcomes. To date, most studies focused on a single
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outcome. There is a need to consider using a combination of sen-
sitive outcome measures that map onto general and specific aspects
of psychosocial functioning as some aspects may be more or less
impacted by exercise. There is also a strong need to determine the
most effective protocols that can improve psychosocial functioning
in adults with obesity as only three studies compared different
exercise modalities (Sarsan et al., 2006; Sukala et al., 2013;
Svensson et al., 2017). Thus, future research should focus testing
differential effects of exercise training of varied type, format,
duration, frequency, and intensity. In addition, research should be
undertaken to establish which subgroups of adults may experience
the greatest effects and which may require additional interventions
to experience enhanced psychosocial functioning. In addition, most
of the studies were conducted with women. Future studies are
necessary to enable us to draw conclusions regarding the applica-
bility of evidence to men, and whether effects are similar or
different across sexes. Last, studies of mediators would be an asset
to better understand the underlying mechanisms involved in the
efficacy of exercise interventions regarding psychosocial outcomes
in adults with obesity.

4.4. Conclusion

Despite the present lack of evidence on the beneficial effect of
exercise on psychosocial outcomes in adults with obesity, exercise
should still be recommended in obesity management due to its
other important physical benefits. Nevertheless, to guide the de-
cision whether exercise should be recommended as a non-
pharmacologic alternative and/or complimentary approach to
enhance psychosocial functioning in adults with obesity, more
large-scale well-controlled trials (e.g., RCTs) using sensitive
outcome measures are needed to improve evidence-based
knowledge.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Conflicts of interest

None.

Acknowledgements

We would like to thank Anne Bastin (AnB) who is a nursing
student at the Université du Québec en Outaouais for her assistance
with screening articles.

Appendix A. Supplementary data

Supplementary data related to this article can be found at
https://doi.org/10.1016/j.mhpa.2017.12.004.

References

Abou-Raya, A., Abou-Raya, S., & Helmii, M. (2014). Effect of exercise and dietary
weight loss on symptoms and systemic inflammation in obese adults with
psoriatic arthritis: Randomized controlled trial. Annals of the Rheumatic Dis-
eases, 2014. https://doi.org/10.1136/annrheumdis-2014-eular.2760.

Baillot, A., Vibarel-Rebot, N., Amiot, V., Emy, P., & Collomp, K. (2012). Effects of an 8-
week aerobic exercise training on saliva steroid hormones, physical capacity,
and quality of life in diabetic obese men. Hormone Metabolic Research, 44(2),
146—151. https://doi.org/10.1055/s-0031-1297262.

Baker, A., Sirois-Leclerc, H., & Tulloch, H. (2016). The impact of long-term physical
activity interventions for overweight/obese postmenopausal women on
adiposity indicators, physical capacity, and mental health outcomes: A

systematic review. Journal of Obesity, 2016, 6169890. https://doi.org/10.1155/
2016/6169890.

Bartley, C. A., Hay, M., & Bloch, M. H. (2013). Meta-analysis: Aerobic exercise for the
treatment of anxiety disorders. Progress in Neuro-Psychopharmacology & Bio-
logical Psychiatry, 45, 34—39. https://doi.org/10.1016/j.pnpbp.2013.04.016.

Bernard, P.,, & Carayold, M. (2015). A commentary on the importance of controlling
for medication use within trials on the effects of exercise on depression and
anxiety. Mental Health and Physical Activity, 9, 10—15.

Bernard, P., Carayol, M., Gourlan, M., Boiche, J., Romain, A. ., Bortolon, C,, ... Ninot, G.
(2017). Moderators of theory-based interventions to promote physical activity
in 77 randomized controlled trials. Health Education & Behavior, 44(2),
227-235. https://doi.org/10.1177/1090198116648667.

Bridle, C., Spanjers, K., Patel, S., Atherton, N. M., & Lamb, S. E. (2012). Effect of ex-
ercise on depression severity in older people: Systematic review and meta-
analysis of randomised controlled trials. The British Journal of Psychiatry,
201(3), 180—185. https://doi.org/10.1192/bjp.bp.111.095174.

Buffart, L. M. Kalter, J., Sweegers, M. G. Courneya, K. S., Newton, R. U,
Aaronson, N. K., ... Brug, J. (2017). Effects and moderators of exercise on quality
of life and physical function in patients with cancer: An individual patient data
meta-analysis of 34 RCTs. Cancer Treatment Reviews, 52, 91—104. https://doi.org/
10.1016/j.ctrv.2016.11.010.

Callaghan, P, Khalil, E.,, Morres, I, & Carter, T. (2011). Pragmatic randomised
controlled trial of preferred intensity exercise in women living with depression.
MC Public Health, 11, 465.

Campbell, A., & Hausenblas, H. A. (2009). Effects of exercise interventions on body
image: A meta-analysis. Journal of Health Psychology, 14(6), 780—793. https://
doi.org/10.1177/1359105309338977.

Carpiniello, B., Pinna, F, Pillai, G., Nonnoi, V., Pisano, E., Corrias, S.,... Loviselli, A.
(2009). Psychiatric comorbidity and quality of life in obese patients. Results
from a case-control study. International Journal of Psychiatry in Medicine, 39(1),
63—78. https://doi.org/10.2190/PM.39.1.e.

Casilda-Lopez, J., Valenza, M. C., Cabrera-Martos, I., Diaz-Pelegrina, A., Moreno-
Ramirez, M. P., & Valenza-Demet, G. (2017). Effects of a dance-based aquatic
exercise program in obese postmenopausal women with knee osteoarthritis: A
randomized controlled trial. Menopause, 24(7), 768—773. https://doi.org/
10.1097/GME.0000000000000841.

Chen, M. D., & Rimmer, J. H. (2011). Effects of exercise on quality of life in stroke
survivors: A meta-analysis. Stroke, 42(3), 832—837. https://doi.org/10.1161/
STROKEAHA.110.607747.

Chou, C. H,, Hwang, C. L., & Wu, Y. T. (2012). Effect of exercise on physical function,
daily living activities, and quality of life in the frail older adults: A meta-anal-
ysis. Archives of Physical Medicine and Rehabilitation, 93(2), 237—244. https://
doi.org/10.1016/j.apmr.2011.08.042.

Christensen, R., Henriksen, M., Leeds, A. R., Gudbergsen, H., Christensen, P.,
Serensen, T. J., ... Bliddal, H. (2015). Effect of weight maintenance on symptoms
of knee osteoarthritis in obese patients: A twelve-month randomized
controlled trial. Arthritis Care & Research, 67(5), 640—650.

Dixon, J. B. (2010). The effect of obesity on health outcomes. Molecular and Cellular
Endocrinology, 316(2), 104—108. https://doi.org/10.1016/j.mce.2009.07.008.
Donnelly, J. E., Blair, S. N., Jakicic, ]J. M., Manore, M. M., Rankin, J. W., & Smith, B. K.
(2009). American College of Sports Medicine Position Stand. Appropriate
physical activity intervention strategies for weight loss and prevention of
weight regain for adults. Medicine & Science in Sports Exercise, 41(2), 459—471.

https://doi.org/10.1249/MSS.0b013e3181949333.

Dunn, A. L, Trivedi, M. H., & O'Neal, H. A. (2001). Physical activity dose-response
effects on outcomes of depression and anxiety. Medicine & Science in Sports
Exercise, 33(6 Suppl), S587—S597. discussion 609—510.

Ekkekakis, P. (2015). Honey, I shrunk the pooled SMD! Guide to critical appraisal of
systematic reviews and meta-analyses using the Cochrane review on exercise
for depression as example. Mental Health and Physical Activity, 8, 21—36.

Fontaine, K., & Barofsky, I. (2001). Obesity and health-related quality of life. Obesity
Reviews, 2(3), 173—182. https://doi.org/10.1046/j.1467-789x.2001.00032.x.

Foster, G. D., Wadden, T. A., & Vogt, R. A. (1997). Body image in obese women before,
during, and after weight loss treatment. Journal of Health Psychology, 16(3), 226.
https://doi.org/10.1037/0278-6133.16.3.226.

Fukuta, H., Goto, T., Wakami, K., & Ohte, N. (2016). Effects of drug and exercise
intervention on functional capacity and quality of life in heart failure with
preserved ejection fraction: A meta-analysis of randomized controlled trials.
European Journal of Preventive Cardiology, 23(1), 78—85. https://doi.org/10.1177/
2047487314564729.

Gilmartin, J. (2013). Body image concerns amongst massive weight loss patients.
Journal of Clinical Nursing, 22(9—10), 1299—1309. https://doi.org/10.1111/
jocn.12031.

Guh, D. P, Zhang, W., Bansback, N., Amarsi, Z., Birmingham, C. L., & Anis, A. H.
(2009). The incidence of co-morbidities related to obesity and overweight: A
systematic review and meta-analysis. BMC Public Health, 9, 88. https://doi.org/
10.1186/1471-2458-9-88.

Hedges, L. (1981). Distribution theory for glass's estimator of effect size and related
estimators. Journal of Educational Statistics, 6(2), 107—128.

Herring, M. P,, O'Connor, P. J., & Dishman, R. K. (2010). The effect of exercise training
on anxiety symptoms among patients: A systematic review. Archives of Internal
Medicine, 170(4), 321—-331. https://doi.org/10.1001/archinternmed.2009.530.

Herring, M. P,, Puetz, T. W., O'Connor, P. ., & Dishman, R. K. (2012). Effect of exercise
training on depressive symptoms among patients with a chronic illness: A
systematic review and meta-analysis of randomized controlled trials. Archives


https://doi.org/10.1016/j.mhpa.2017.12.004
https://doi.org/10.1136/annrheumdis-2014-eular.2760
https://doi.org/10.1055/s-0031-1297262
https://doi.org/10.1155/2016/6169890
https://doi.org/10.1155/2016/6169890
https://doi.org/10.1016/j.pnpbp.2013.04.016
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref5
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref5
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref5
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref5
https://doi.org/10.1177/1090198116648667
https://doi.org/10.1192/bjp.bp.111.095174
https://doi.org/10.1016/j.ctrv.2016.11.010
https://doi.org/10.1016/j.ctrv.2016.11.010
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref9
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref9
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref9
https://doi.org/10.1177/1359105309338977
https://doi.org/10.1177/1359105309338977
https://doi.org/10.2190/PM.39.1.e
https://doi.org/10.1097/GME.0000000000000841
https://doi.org/10.1097/GME.0000000000000841
https://doi.org/10.1161/STROKEAHA.110.607747
https://doi.org/10.1161/STROKEAHA.110.607747
https://doi.org/10.1016/j.apmr.2011.08.042
https://doi.org/10.1016/j.apmr.2011.08.042
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref15
https://doi.org/10.1016/j.mce.2009.07.008
https://doi.org/10.1249/MSS.0b013e3181949333
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref18
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref19
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref19
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref19
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref19
https://doi.org/10.1046/j.1467-789x.2001.00032.x
https://doi.org/10.1037/0278-6133.16.3.226
https://doi.org/10.1177/2047487314564729
https://doi.org/10.1177/2047487314564729
https://doi.org/10.1111/jocn.12031
https://doi.org/10.1111/jocn.12031
https://doi.org/10.1186/1471-2458-9-88
https://doi.org/10.1186/1471-2458-9-88
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref25
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref25
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref25
https://doi.org/10.1001/archinternmed.2009.530

10 A. Baillot et al. / Mental Health and Physical Activity 14 (2018) 1-10

of  Internal Medicine, 101-111.
archinternmed.2011.696.

Higgins, J. P, & Green, S. (2011). Cochrane handbook for systematic reviews of in-
terventions. John Wiley & Sons.

Higgins, J. P, & Thompson, S. G. (2002). Quantifying heterogeneity in a meta-
analysis. Statistics in Medicine, 21(11), 1539—1558. https://doi.org/10.1002/
sim.1186.

Higgins, J. P, Thompson, S. G., Deeks, J. ], & Altman, D. G. (2003). Measuring
inconsistency in meta-analyses. BM]J, 327(7414), 557—560. https://doi.org/
10.1136/bmj.327.7414.557.

Horwich, T. B, Broderick, S., Chen, L, McCullough, P. A, Strzelczyk, T,
Kitzman, D. W.,... Fonarow, G. C. (2011). Relation among body mass index,
exercise training, and outcomes in chronic systolic heart failure. The American
Journal of Cardiology, 108(12), 1754—1759. https://doi.org/10.1016/
j.amjcard.2011.07.051.

Imayama, I, Alfano, C. M. Cadmus Bertram, L A., Wang, C, Xiao, L.,
Duggan, C., ... McTiernan, A. (2011). Effects of 12-month exercise on health-
related quality of life: A randomized controlled trial. Preventive Medicine,
52(5), 344—-351.

Janiszewski, P. M., & Ross, R. (2007). Physical activity in the treatment of obesity:
Beyond body weight reduction. Applied Physiology, Nutrition, and Metabolism,
32(3), 512—522. https://doi.org/10.1139/H07-018.

Kitzman, D. W., Brubaker, P, Morgan, T, Haykowsky, M. Hundley, G.,
Kraus, W. E., ... Nicklas, B. J. (2016). Effect of caloric restriction or aerobic ex-
ercise training on peak oxygen consumption and quality of life in obese older
patients with heart failure with preserved ejection fraction: A randomized
clinical trial. Journal of American Medical Association, 315(1), 36—46. https://
doi.org/10.1001/jama.2015.17346.

Kolotkin, R., Meter, K., & Williams, G. (2001). Quality of life and obesity. Obesity
Reviews, 2(4), 219—229. https://doi.org/10.1046/j.1467-789X.2001.00040.x.
Labrunee, M., Antoine, D., Verges, B., Robin, L, Casillas, J. M., & Gremeaux, V. (2012).
Effects of a home-based rehabilitation program in obese type 2 diabetics. Annals
of Physical and Rehabilitation Medicine, 55(6), 415—429. https://doi.org/10.1016/

j.rehab.2012.06.001.

Latner, ]. D., Barile, ]. P, Durso, L. E., & O'Brien, K. S. (2014). Weight and health-
related quality of life: The moderating role of weight discrimination and
internalized weight bias. Eating Behavior, 15(4), 586—590. https://doi.org/
10.1016/j.eatbeh.2014.08.014.

Lillis, J., Levin, M. E., & Hayes, S. C. (2011). Exploring the relationship between body
mass index and health-related quality of life: A pilot study of the impact of
weight self-stigma and experiential avoidance. Journal of Health Psychology,
16(5), 722—727. https://doi.org/10.1177/1359105310388321.

Lucha-LOPez, M. O., Lucha-LOPez, A. C., Vidal-Peracho, C., TricAS-Moreno, J. M,
Estebanez-De Miguel, E., Salavera-BordAS, C.,...Caudevilla-Polo, S. (2012).
Impact of supervised physiotherapeutic exercises for obese adults with diabetes
Mellitus type 2. Journal of Physical Therapy Science, 24(12), 1299—1305, 1297pp.

Luppino, F. S., de Wit, L. M., Bouvy, P. F, Stijnen, T., Cuijpers, P, et al. (2010). Over-
weight, obesity, and depression: A systematic review and meta-analysis of
longitudinal studies. Archives of General Psychiatry, 67(3), 220—229. https://
doi.org/10.1001/archgenpsychiatry.2010.2.

Maher, C. G., Sherrington, C., Herbert, R. D., Moseley, A. M., & Elkins, M. (2003).
Reliability of the PEDro scale for rating quality of randomized controlled trials.
Physical Therapy, 83(8), 713—721.

McHugh, M. L. (2012). Interrater reliability: The kappa statistic. Biochemical Medi-
cine, 22(3), 276—282.

Megakli, T., Vlachopoulos, S., & Theodorakis, T. (2016). Effects of an aerobic and
resistance exercise intervention on health-related quality of life in women with
obesity. Journal of Applied Biobehavioral Research, 21(2), 82—106.

Megakli, T., Vlachopoulos, S., Thegersen-Ntoumani, C., & Theodorakis, Y. (2017).
Impact of aerobic and resistance exercise combination on physical self-
perceptions and self-esteem in women with obesity with one-year follow-up.
International Journal of Sport and Exercise Psychology, 15(3), 432—440.

Mobher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items
for systematic reviews and meta-analyses: The PRISMA Statement. Open Med-
icine, 3(3), e123—e130.

Muller-Pinget, S., Carrard, I, Ybarra, ]., & Golay, A. (2012). Dance therapy improves
self-body image among obese patients. Patient Education Counselling, 89(3),
525—528. doi:S0738-3991(12)00297-2 [pii]10. 1016/j.pec.2012.07.008.

Napoli, N., Shah, K., Waters, D. L., Sinacore, D. R., Qualls, C., & Villareal, D. T. (2014).
Effect of weight loss, exercise, or both on cognition and quality of life in obese
older adults. American Journal of Clinical Nutrition, 100(1), 189—198. https://
doi.org/10.3945/ajcn.113.082883.

Nieman, D. C., Custer, W. E, Butterworth, D. E., Utter, A. C., & Henson, D. A. (2000).

172(2), https://doi.org/10.1001/

Psychological response to exercise training and/or energy restriction in obese
women. Journal of Psychosomatic Research, 48(1), 23—29.

Plotnikoff, R. C,, Eves, N., Jung, M., Sigal, R. ]., Padwal, R., & Karunamuni, N. (2010).
Multicomponent, home-based resistance training for obese adults with type 2
diabetes: A randomized controlled trial. International Journal of Obesity, 34(12),
1733-1741.

Puhl, R. M., & Heuer, C. A. (2009). The stigma of obesity: A review and update.
Obesity (Silver Spring), 17(5), 941-964.

Rajan, T,, & Menon, V. (2017). Psychiatric disorders and obesity: A review of asso-
ciation studies. Journal of Postgraduate Medicine, 63(3), 182. https://doi.org/
10.4103/jpgm.JPGM_712_16.

Rebar, A. L., Stanton, R., Geard, D., Short, C., Duncan, M. J., & Vandelanotte, C. (2015).
A meta-analysis of the effect of physical activity on depression and anxiety in
non-clinical adult populations. Health Psychology Review, 9(3), 366—378.
https://doi.org/10.1080/17437199.2015.1022901.

del Rey-Moya, L. M., Castilla-Alvarez, C., Pichiule-Castaneda, M., Rico-Blizquez, M.,
Escortell-Mayor, E., et al. (2013). Effect of a group intervention in the primary
healthcare setting on continuing adherence to physical exercise routines in
obese women. Journal of Clinical Nursing, 22(15/16), 2114—2121. https://doi.org/
10.1111/jocn. 12091, 2118pp.

Rica, R. L, Carneiro, R. M. M,, Serra, A. J., Rodriguez, D., Pontes, F. L,, Jr., et al. (2013).
Effects of water-based exercise in obese older women: Impact of short-term
follow-up study on anthropometric, functional fitness and quality of life pa-
rameters. Geriatrics & Gerontology International, 13(1), 209—214. https://doi.org/
10.1111/j.1447-0594.2012.00889.%, 206pp.

Sarsan, A., Ardig, F., Ozgen, M., Topuz, O., & Sermez, Y. (2006). The effects of aerobic
and resistance exercises in obese women. Clinical Rehabilitation, 20(9),
773-782, 710pp.

Schwartz, M. B., & Brownell, K. D. (2004). Obesity and body image. Body Image, 1(1),
43-56. https://doi.org/10.1016/S1740-1445(03)00007-X.

Scott, K. M., McGee, M. A., Wells, ]. E., & Oakley Browne, M. A. (2008). Obesity and
mental disorders in the adult general population. Journal of Psychosomatic
Research, 64(1), 97—105. https://doi.org/10.1016/j.jpsychores.2007.09.006.

Sukala, W. R, Page, R, Lonsdale, C., Lys, L., Rowlands, D., Krebs, ].,... Cheema, B. S.
(2013). Exercise improves quality of life in indigenous Polynesian peoples with
type 2 diabetes and visceral obesity. Journal of Physical Activity & Health, 10(5),
699-707.

Svensson, S., Eek, F,, Christiansen, L., & A, W. (2017). The effect of different exercise
intensities on health related quality of life in people classified as obese. Euro-
pean Journal of Physiology, 19(2), 104—115.

Swift, D. L., Johannsen, N. M,, Lavie, C. J., Earnest, C. P, & Church, T. S. (2014). The role
of exercise and physical activity in weight loss and maintenance. Progress in
Cardiovascular Diseases, 56(4), 441-447. https://doi.org/10.1016/
j-pcad.2013.09.012.

Ul-Hagq, Z., Mackay, D. F, Fenwick, E., & Pell, J. P. (2013). Meta-analysis of the as-
sociation between body mass index and health-related quality of life among
adults, assessed by the SF-36. Obesity (Silver Spring), 21(3), E322—E327. https://
doi.org/10.1002/0by.20107.

Vasconcelos, K. S., Dias, J. M., Araujo, M. C,, Pinheiro, A. C., Moreira, B. S., & Dias, R. C.
(2016). Effects of a progressive resistance exercise program with high-speed
component on the physical function of older women with sarcopenic obesity:
A randomized controlled trial. Brazilian Journal of Physical Therapy, 20(5),
432—-440. https://doi.org/10.1590/bjpt-rbf.2014.0174.

Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package.
Journal of Statistical Software, 36(3), 1-48.

Villareal, D. T., Chode, S., Parimi, N., Sinacore, D. R. Hilton, T., Armamento-
Villareal, R.,...Shah, K. (2011). Weight loss, exercise, or both and physical
function in obese older adults. The New England Journal of Medicine, 364(13),
1218—1229. https://doi.org/10.1056/NEJMo0a1008234.

Wang, Y. C,, McPherson, K., Marsh, T., Gortmaker, S. L., & Brown, M. (2011). Health
and economic burden of the projected obesity trends in the USA and the UK.
Lancet, 378(9793), 815—825. https://doi.org/10.1016/S0140-6736(11)60814-3.

Weinberger, N. A., Kersting, A., Riedel-Heller, S. G., & Luck-Sikorski, C. (2016). Body
dissatisfaction in individuals with obesity compared to normal-weight in-
dividuals: A systematic review and meta-analysis. Obesity Facts, 9(6), 424—441.
https://doi.org/10.1159/000454837.

Wipfli, B. M., Rethorst, C. D., & Landers, D. M. (2008). The anxiolytic effects of ex-
ercise: A meta-analysis of randomized trials and dose-response analysis. Journal
of Sport & Exercise Psychology, 30(4), 392—410.

Wouters, E. ., Van Nunen, A. M., Geenen, R., Kolotkin, R. L., & Vingerhoets, A. ].
(2010). Effects of aquajogging in obese adults: A pilot study. Journal of Obesity,
2010. https://doi.org/10.1155/2010/231074.


https://doi.org/10.1001/archinternmed.2011.696
https://doi.org/10.1001/archinternmed.2011.696
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref28
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref28
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref28
https://doi.org/10.1002/sim.1186
https://doi.org/10.1002/sim.1186
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1136/bmj.327.7414.557
https://doi.org/10.1016/j.amjcard.2011.07.051
https://doi.org/10.1016/j.amjcard.2011.07.051
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref32
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref32
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref32
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref32
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref32
https://doi.org/10.1139/H07-018
https://doi.org/10.1001/jama.2015.17346
https://doi.org/10.1001/jama.2015.17346
https://doi.org/10.1046/j.1467-789X.2001.00040.x
https://doi.org/10.1016/j.rehab.2012.06.001
https://doi.org/10.1016/j.rehab.2012.06.001
https://doi.org/10.1016/j.eatbeh.2014.08.014
https://doi.org/10.1016/j.eatbeh.2014.08.014
https://doi.org/10.1177/1359105310388321
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref39
https://doi.org/10.1001/archgenpsychiatry.2010.2
https://doi.org/10.1001/archgenpsychiatry.2010.2
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref41
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref41
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref41
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref41
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref42
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref42
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref42
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref43
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref43
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref43
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref43
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref44
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref45
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref45
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref45
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref45
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref46
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref46
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref46
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref46
https://doi.org/10.3945/ajcn.113.082883
https://doi.org/10.3945/ajcn.113.082883
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref48
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref48
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref48
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref48
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref49
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref49
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref49
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref49
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref49
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref50
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref50
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref50
https://doi.org/10.4103/jpgm.JPGM_712_16
https://doi.org/10.4103/jpgm.JPGM_712_16
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.1111/jocn.12091
https://doi.org/10.1111/jocn.12091
https://doi.org/10.1111/j.1447-0594.2012.00889.x
https://doi.org/10.1111/j.1447-0594.2012.00889.x
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref55
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref55
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref55
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref55
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref55
https://doi.org/10.1016/S1740-1445(03)00007-X
https://doi.org/10.1016/j.jpsychores.2007.09.006
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref58
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref59
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref59
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref59
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref59
https://doi.org/10.1016/j.pcad.2013.09.012
https://doi.org/10.1016/j.pcad.2013.09.012
https://doi.org/10.1002/oby.20107
https://doi.org/10.1002/oby.20107
https://doi.org/10.1590/bjpt-rbf.2014.0174
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref63
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref63
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref63
https://doi.org/10.1056/NEJMoa1008234
https://doi.org/10.1016/S0140-6736(11)60814-3
https://doi.org/10.1159/000454837
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref67
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref67
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref67
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref67
http://refhub.elsevier.com/S1755-2966(17)30096-0/sref67
https://doi.org/10.1155/2010/231074

	A systematic review and meta-analysis of the effect of exercise on psychosocial outcomes in adults with obesity: A call for ...
	1. Introduction
	2. Methods
	2.1. Protocol and registration
	2.2. Eligibility criteria
	2.3. Information sources
	2.4. Search and study selection
	2.5. Data extraction
	2.6. Risk of bias
	2.7. Statistical analysis

	3. Results
	3.1. Study selection
	3.2. Study characteristics
	3.3. Exercise interventions
	3.4. Risk of bias
	3.5. Findings for QoL
	3.5.1. RCTs
	3.5.2. Meta-analysis of RCTs
	3.5.3. CCTs and before-and-after studies

	3.6. Findings for depression
	3.6.1. Meta-analysis of RCTs

	3.7. Findings for anxiety and body image

	4. Discussion
	4.1. Summary of evidence
	4.2. Strengths and limitations of this review
	4.3. Recommendations for future research
	4.4. Conclusion

	Funding
	Conflicts of interest
	Acknowledgements
	Appendix A. Supplementary data
	References


