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Summary

This study systematically identified the effects of exercise on multiple psychological

outcomes among adults with overweight/obesity, also assessing whether these

effects differed across exercise types, genders, age, and body mass index (BMI) cate-

gories. Pubmed, Web of Science, PsychInfo, and SportDiscus were searched up to

October 2019 for peer-reviewed papers assessing exercise training effects on psy-

chosocial outcomes in adults with overweight/obesity. Thirty-six articles, 32 random-

ized controlled trials (RCTs), were included in this review. Most interventions were

supervised (65%), ranging between 6 and 76 weeks (median = 12). Sixteen psycho-

logical outcomes were studied. Exercise induced positive changes in quality of life

but did not reduce depression. Large effect sizes were observed on quality of life's

physical component, but exercise was also able to improve vitality and mental health.
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Most psychological outcomes (e.g., body image, anxiety, and perceived stress) are

poorly studied, evidencing either conflicting or null exercise effects. Exercise self-

efficacy and autonomous motivations were also consistently improved. Exercise

types and gender seem to moderate exercise psychological effects. Exercise training

programs might lead to positive changes in some psychological outcomes, especially

in quality of life, in adults with overweight and obesity, but more studies, with greater

systematization in program characteristics, and longer follow-ups are still required to

allow more solid conclusions.
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1 | INTRODUCTION

In the midst of the modern epidemic of obesity there is an urgent

call for lifestyle changes.1 These changes are large in scope, from

environmental and political to individual changes in self-regulated

behaviors such as physical (in)activity and (un)healthy eating.2

Indeed, the choices we make every day may have a significant

impact on the prevention (or not) of life-long detrimental chronic

diseases,3 definitely the most prevalent nowadays in people with

excess weight or obesity.4,5 Furthermore, obesity has a pronounced

negative impact on the psychological health of individuals. Studies

have found associations between obesity and mental disorders, such

as anxiety or depressive disorders.6,7 Increased incidence of body

dissatisfaction,8 poor quality of life,9 depression, anxiety and

somatoform disorders10 was also observed among individuals with

overweight and obesity.

Physical activity is one of the cornerstones in the reduction of

obesity and overweight rates, as it supports weight management11

and is associated with substantial health benefits, lower risks of

all-cause cardiovascular disease and cancer-related mortality.12,13

Exercise/physical activity may also attenuate the negative psychologi-

cal outcomes associated with obesity. Various meta-analyses have

suggested that exercise is linked to lower levels of depression14 and

anxiety,15 improved quality of life,16 and more positive body image17

in the general population.

However, in populations with overweight and obesity, these

benefits are not so clear. In a recent systematic review evaluating

exercise-induced effects on four psychological outcomes in adults

with obesity (body mass index ([BMI] > 29 kg/m2), Baillot et al.18 did

not find significant exercise effects on quality of life and depression

outcomes. Studies examining exercise effects on body image and

anxiety were too few to allow quantitative analysis. Another system-

atic review including postmenopausal women with overweight and

obesity reported contradicting findings: apparently no exercise effects

on anxiety, depression and stress, and either positive or non-

significant effects of physical activity on quality of life.19 When

looking only into the effects of resistance exercise, a recent system-

atic review with populations with overweight and obesity of all ages

found weak positive effects on some psychological outcomes

(self-efficacy, self-esteem, inhibition, and psychological disorders like

anxiety) but the data precluded solid conclusions.20

Although relatively recent, prior reviews have either failed to

include adults with overweight,18 included only one gender,19

included mixed child, adolescent and adult samples,20 included a

behavioral component which prevents a real appraisal of exercise

effects,20 only evaluated acute exercise effects,21 or left out impor-

tant psychological outcomes like self-efficacy and motivations.18

Providing that psychological health benefits of exercise have been

proposed to mediate successful adherence to weight-related

behaviors and subsequent weight loss,22–25 there is a need to clarify

the psychological effects of exercise and physical activity among

individuals with excess weight and obesity.

Building upon the efforts of the EASO Physical Activity Working

Group, the current systematic review and meta-analysis investigated

the effects of supervised or semi-supervised physical activity and/or

exercise on multiple psychological outcomes among adults with

overweight or obesity and to assess whether the effects differ across

types of exercise (e.g., aerobic, resistance), gender, age and BMI

category.

2 | METHODS

This systematic review follows the Preferred Reporting Items for

Systematic Reviews and Meta-Analysis (PRISMA) guidelines26 and

is registered in the PROSPERO database (registration number

CRD42019157823).

2.1 | Search strategy

Four electronic databases (PubMed, Web of Science, PsychInfo and

SportDiscus) were searched for original articles published in English

up to October 2019 (including online ahead of print publication). A

comprehensive search strategy, combining terms concerning: (i) the

population of interest (obesity; adults); (ii) the evaluated exposure(s)
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(e.g., exercise, physical activity, resistance training); (iii) the outcomes

of this review (e.g., quality of life, body image, self-efficacy, depres-

sion); and (iv) the study design (e.g., randomized controlled trial or

controlled clinical trial or intervention or program [me] or experimen-

tal). A full search example can be found in Table S1. Previous system-

atic reviews were screened to identify relevant subject headings and

keywords to include within each subject category. Reference lists

from the resulting reviews and articles were also screened to identify

additional articles.

2.2 | Study selection, inclusion, and exclusion

Articles were included if they involved adults (≥18 years) with over-

weight (BMI ≥ 25 kg/m2) or obesity (BMI ≥ 30 kg/m2) participating in

supervised or semi-supervised exercise interventions, and assessed

one or more psychosocial outcomes (both pre-exercise and post-

exercise or compared with control). Randomized controlled trials

(RCT), non-randomized controlled trials, quasi-experimental studies, or

single-group intervention studies were eligible study designs. Studies

involving multicomponent interventions (e.g., exercise paired with a

behavioral intervention or diet) were excluded if the isolated effect of

exercise could not be determined (ex. diet + exercise vs. control;

behavioral intervention vs. control). Studies focusing on the primary

prevention of weight gain/obesity were not included. Presence of

obesity comorbidities, namely type 2 diabetes, hypertension,

dyslipidaemia, metabolic syndrome, liver disease (NAFLD/NASH), and

osteoarthritis, was not an exclusion criterion (rf summary paper for

details). No minimum intervention length criterion was applied.

Abstracts and full texts were assessed for eligibility independently

by two authors (EVC, JE) with uncertainty regarding eligibility

discussed among authors.

2.3 | Data extraction and synthesis

Data was extracted by two authors using standardized forms. The fol-

lowing characteristics were retrieved from each article: reference,

study design, number of participants included in intervention and

control groups, population characteristics (age, BMI, % female,

comorbidities for intervention and control groups), trial characteristics

(program description and comparison, length, and follow-up), psycho-

logical outcomes and instruments, and main results.

2.4 | Quality assessment

To assess study quality we used the tool developed by the National

Heart, Lung and Blood Institute (NHLBI, USA) that has been previ-

ously used for defining guidelines for the management of obesity.27

The original assessment forms for controlled/comparative trials and

single-group intervention studies were used. These forms comprise

several items, answered on a yes/no basis, tapping numerous

aspects deemed to affect the risk of bias like study design, dropout,

and compliance rates, eligibility criteria, data collection, power analy-

sis, and intent-to-treat analysis. In the first form, four of these items

represented fatal flaws if answered “No/Not reported/Can't

determine,” namely (i) randomization, (ii) dropout rate <20%,

(iii) valid/reliable outcome measures, (iv) intent-to-treat analysis. In

the second form, three items were considered fatal flaws if not met,

namely, (i) eligibility criteria pre-defined, (ii) sufficient sample size,

and (iii) dropout rate <20% or intent-to-treat analysis. A global rat-

ing was determined based on the number of fatal flaws: good

quality (0 fatal flaws), fair quality (1 fatal flaw), or poor quality (≥2

fatal flaws). Quality assessment was conducted independently by

two reviewers (EVC, JE), and disagreement was resolved through

discussion (with a third author where necessary).

2.5 | Data analysis

A narrative synthesis of results, organized by psychological outcome

and study design, was performed. Random-effect meta-analyses,

using controlled trials with non-active controls, were conducted using

the Comprehensive Meta-Analysis (CMA) Software version 3.3.070.28

Random effects models were chosen due to the considerable hetero-

geneity expected among studies.

Effect sizes were computed based on post-intervention scores for

intervention and control groups, using means (M), standard deviations

(SD) and sample sizes for each group, or based on the mean difference

(and SD of the difference). When these data were missing, effect sizes

were obtained from alternative parameters (e.g., means and standard

errors or interquartile ranges). Effect sizes were interpreted according

to Cohen's29 guidelines (values of 0.20, 0.50, and 0.80 for small,

medium and large effect sizes, respectively). The 95% CI, Z values and

corresponding p values were considered as indicators of the signifi-

cance of the effect. We also inspected the standard residuals for

outliers (>1.96).

Heterogeneity was tested using the I2 statistic30 and the

Cochran's Q statistic.31 The I2 ranges from 0 to 100%, where a value

of 0% indicates no observed heterogeneity and values of 25%, 50%

and 75% reflect low, moderate, and high heterogeneity, respec-

tively.30 The Cochran's Q statistic demonstrates that studies do not

share a common effect size (i.e., there is heterogeneity) when a signifi-

cant p value (<0.05) is found.31

The potential for publication bias was subjectively assessed by

inspecting funnel plots for asymmetry. They were quantitatively

assessed using Egger's test32 and Duval and Tweedie's trim-and-fill

method33 when 10 or more studies were available per meta-analysis

and no substantial heterogeneity was present, because the power is

too low to distinguish chance from real asymmetry.34

To explore heterogeneity within main effects analyses, subgroup

analyses were used to assess the impact of type of exercise, gender,

age and BMI category.

Sensitivity analyses were carried out to explore the impact of

risk of bias on effect sizes by repeating primary analyses with the

CARRAÇA ET AL. 3 of 18



exclusion of studies/arms with: (1) poor quality and (2) detected as

outliers (>1.96).

3 | RESULTS

Figure 1 illustrates the systematic review flow diagram. The database

search yielded 1298 articles after duplicates were removed, 1224 of

which were eliminated based on titles and abstracts alone. The full

text was retrieved from 74 articles. Thirty-six articles, corresponding

to 31 original studies, satisfied the inclusion criteria and were

included in the present systematic review. Twenty-one studies were

included in meta-analysis.

3.1 | Study characteristics

The characteristics of the included studies are presented in Table 1.

Studies were published between 2000 and 2019. Studies included

randomized (n = 32) clinical controlled (n = 1) or non-controlled

(n = 3) trials. These 36 studies represent 3536 participants. The num-

ber of participants in each study ranged from 8 to 561 (median,

72 participants). The mean age of trial participants ranged from 32 to

76 years (median, 55 years). The majority of participants were female

(74% average). Mean BMI ranged from 27 to 44 kg/m2 (median,

31 kg/m2). Eleven studies recruited women only and one trial included

men only. Eight original studies included subjects with comorbidities:

metabolic syndrome35 or diabetes.36–42

Interventions delivered ranged from 6 to 76 weeks (median,

12 weeks) and most were supervised (65%). Thirteen studies

involved an aerobic-only exercise program, eight studies comprised

a resistance-only exercise program, and six studies involved a

combined aerobic plus resistance exercise program. A few studies

included water exercise,42–45 pilates,46 and multicomponent pro-

grams also involving balance or flexibility exercises.47,48 Twenty-four

studies involved a passive control, two studies combined exercise

with diet and involved a diet-only control, and two studies were

comparative, involving two different exercise groups. Exercise

session duration ranged from 12 to 90 min (median, 60 min), with a

frequency between one and six sessions per week (median, three

sessions), and intensity generally varying between moderate and

vigorous. Eleven studies did not report exercise intensity, four did

not report session duration and three did not report the exact num-

ber of planned sessions per week.

F IGURE 1 Systematic review flow diagram
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Several psychological outcomes were measured in the included

studies. Twenty-five studies examined exercise effects on health-

related hquality of life, six studies measured exercise effects on

depression, four studies examined exercise-induced effects on body

image and perceived pain, three studies explored exercise effects on

anxiety and obesity-specific quality of life, two studies tested exercise

effects on life satisfaction, perceived stress, self-esteem, and mood

states. Exercise effects on a few context-specific psychological mea-

sures were also examined, namely on exercise motivations (n = 2),

self-efficacy measures (e.g., for exercise, weight, gait, stair-climbing;

n = 8 overall), motives for physical activity (n = 1), job-related stress

(n = 1), and job satisfaction (n = 1).

3.2 | Study quality

Of the 36 studies identified as relevant for this review, the methodo-

logical quality of 14 studies was rated as good, 14 were classified as

fair, and eight were rated as poor. Regarding the study main flaws, of

the 36 studies, four did not use randomized controlled designs,

11 presented dropout rates above 20%, 16 did not perform intent-to-

treat analysis, and three did not have sufficient sample size according

to initially estimated sample size requirements (see Table S2).

3.3 | Exercise-induced effects on quality of life

Twenty-five studies (23 RCT, 1 non-randomized controlled trial, and

1 single-group intervention study) measured at least one

subcomponent/component of health-related quality of life using gen-

eral measures. Of these, 18 studies (72%) used SF-36, one used SF-

12, two used the WHO Quality of Life Questionnaire, two used

adapted versions of the SF-36, and two used questionnaires to assess

specific subcomponents of quality of life (general health and vitality).

Three additional studies (one RCT and two single-group intervention

studies) employed obesity-specific quality of life measures, of which

2 used the Impact of Weight on Quality of Life Questionnaire. Twenty

of the 25 studies (80%) using general measures reported positive

effects of exercise on at least one subcomponent/component of

health-related quality of life, especially on vitality (69%), mental health

(67%), and physical component (60%). Regarding obesity-specific

quality of life, two of three studies showed exercise-induced improve-

ments on physical functioning and public distress.44,49

Meta-analyses were conducted for each quality of life component

and subcomponent derived from SF-36 (Table 2). The number of stud-

ies included ranged from 8 to 11 (10 to 14 arms) and the number of

participants ranged from 492 to 960 participants (303–561 from

intervention groups and 189–399 from controls). Exercise had signifi-

cant positive effects, representing a large effect size, on quality of life

overall physical component (SMD 0.90, 95% CI 0.29–1.51). Small

magnitude significant effect sizes were found for three of the four

physical subcomponents, namely physical functioning (0.40, 95% CI

0.14–0.66), role-physical (0.31, 95% CI 0.03–0.58), and bodily pain

(0.24, 95% CI 0.08–0.40). Effects were not significant for the overall

mental component, but small magnitude significant effect sizes were

found for vitality (0.41, 95% CI 0.15–0.68) and mental health (0.22,

95% CI 0.08–0.37) subcomponents.

A moderate-high level of heterogeneity (I2 > 50%) was found for

several quality of life measures, therefore subgroup analyses were

performed to verify whether type of exercise, gender, age and BMI

categories explained part of that heterogeneity (Table S3). Subgroup

analysis showed that combined aerobic + resistance exercise pro-

grams were more effective to improve physical subcomponents

(Physical functioning: 0.77, 95% CI 0.53–1.00; Role-physical: 0.73,

95% CI 0.41–1.05; Bodily pain: 0.51, 95% CI 0.28–0.74; General

health: 0.44, 95% CI 0.14–0.73), while aerobic-only and resistance-

TABLE 2 Meta-analyses results for exercise effects on quality of life and depression

Study characteristics

Meta-analyses

Sample size IG/CG SMD 95% CI Z Q I2

Quality of Life

Physical component (n = 10) 303/189 0.90 0.29, 1.51 2.90** 77.5*** 88.4

Mental component (n = 12) 331/210 0.30 �0.30, 0.90 0.99 104.4*** 89.5

Physical functioning (n = 11) 492/398 0.40 0.14, 0.66 3.02** 27.4** 63.5

Role-physical (n = 10) 486/372 0.31 0.03, 0.58 2.20* 29.0** 69.0

Bodily pain (n = 10) 486/372 0.24 0.08, 0.40 2.94** 10.8 17.0

General health (n = 14) 561/399 0.14 �0.02, 0.29 1.71§ 15.6 16.5

Vitality (n = 13) 520/399 0.41 0.15, 0.68 3.03** 36.5*** 67.1

Social functioning (n = 10) 486/372 0.28 �0.01, 0.57 1.91§ 32.2*** 72.0

Role-emotional (n = 10) 486/372 0.16 �0.02, 0.37 1.67§ 15.1 40.5

Mental health (n = 10) 486/372 0.22 0.08, 0.37 3.01** 9.40 4.21

Depression (n = 8) 273/205 �0.13 �0.53, 0.26 �0.66 26.3*** 73.4

Abbreviations: CG, control group; IG, intervention group; SMD, standardized mean difference.

*p < 0.05. **p < 0.01. ***p < 0.001.
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only exercise programs showed non-significant effects. A similar trend

was observed for the overall physical component. On the other hand,

subgroup analysis showed that only some mental subcomponents

responded differently to distinct types of exercise. Specifically, social

functioning and role-emotional subcomponents were only improved

with combined aerobic + resistance exercise programs (0.67, 95% CI

0.28–1.06 and 0.47, 95% CI 0.24–0.70, respectively).

Subgroup analysis by gender generally showed non-significant

differences in changes in quality of life measures, except for vitality

(Q = 5.23, p = 0.022) and mental health (Q = 3.99, p = 0.046), for

which exercise effects were significant only for women (1.07, 95% CI

0.32–1.82 and 0.44, 95% CI 0.17–0.72, respectively).

Subgroup analyses by age categories showed non-significant dif-

ferences in general, except for the overall mental component

(Q = 8.87, p = 0.012) and the role-emotional subcomponent

(Q = 9.47, p = 0.009). The overall mental component was significantly

improved by exercise in adults 40–65 years (0.34, 95% CI 0.02–0.77)

and above 65 years (1.41, 95% CI 0.21–2.61). The role-emotional

subcomponent improved significantly in younger (<40 years) and

older (>65 years) following exercise (0.59, 95% CI 0.17–1.01

and 0.34, 95% CI 0.06–0.62, respectively).

Subgroup analysis by BMI categories showed non-significant dif-

ferences, except for the general health subcomponent (Q = 10.2,

p = 0.017), which was significantly improved only in class II (0.48,

95% CI 0.02–0.95) and III (0.74, 95% CI 0.26–1.22) obesity

participants.

Sensitivity analyses removing outliers (when present) and poor

quality studies did not lead to substantial changes in results.

There was no evidence of publication bias, except for the overall

physical component and vitality. Although the heterogeneity was

moderate to high, applying the trim-and-fill method did not substan-

tially change the effect size in both cases.

3.4 | Exercise-induced effects on depression

Eight RCT studies reported results on depression using diverse

instruments. The Beck Depression Inventory and the Profile of Mood

Scale were used twice, and the Geriatric Depression Scale, the Cardiac

Depression Scale, the Brief Symptom Inventory-18, and the Hospital

Anxiety and Depression Scale were used once. Only two of these

studies (25%) found exercise-induced improvements in depression

scores.50,51

A total of 478 participants (273 from intervention groups and

205 from controls), derived from five studies (eight arms) were

included in the meta-analysis. A non-significant pooled effect of

exercise was found (�0.13, 95% CI �0.53 to 0.26), with a moder-

ate-high level of heterogeneity (I2 = 73.4). Subgroup analyses

showed no significant differences across types of exercise, gender,

age categories or BMI categories (Table S3). Sensitivity analysis

removing poor quality studies inverted the pooled effect size direc-

tion but kept it non-significant. No evidence of publication bias

was found.

3.5 | Exercise-induced effects on body image

Four RCT studies measured body image using different instruments.

Two studies used the Physical Self-Perceptions Profile to assess

attractiveness and physical self-worth, one study used the Body

Esteem Scale, and one study measured body satisfaction. No mea-

sures of the body image investment component (i.e., cognitive-

behavioral salience of appearance to one's Self) were used. Body sat-

isfaction significantly increased in a combined aerobic + resistance

exercise group compared to a no-intervention control.52 Body esteem

was not significantly altered by the addition of resistance exercise to

caloric restriction compared to a diet-only group.53 Body attractive-

ness was not significantly changed in two studies, one involving a mul-

ticomponent program with aerobic, resistance and flexibility

exercise48 and another aerobic + resistance exercise.54 Physical

self-worth improved only in the study involving combined aerobic +

resistance exercise.54

3.6 | Exercise-induced effects on other general
psychological measures

Three RCT studies measured anxiety using three different instru-

ments, the State–Trait Anxiety Inventory, the Brief Symptom

Inventory-18, and one with the Hospital Anxiety and Depression

Scale. Positive exercise effects, from a walking program, were

reported in one of these studies.46 The other two did not find signifi-

cant effects on anxiety either in aerobic-only or resistance-only

exercise programs.55,56

Two RCT studies measured perceived stress using the Perceived

Stress Scale.53,56 No significant effects of either aerobic-only or

resistance-only exercise were reported.

Two RCT studies measured self-esteem using the Rosenberg

Self-Esteem Scale. One reported significant improvement in self-

esteem in a combined aerobic + resistance exercise program com-

pared to a control,54 while the other using resistance training did not

find significant changes.53

Two RCT studies measured life satisfaction through the Life Satis-

faction Questionnaire and the Satisfaction with Life Scale. One study

reported improvements in life satisfaction following a multicomponent

program—involving aerobic, resistance, and flexibility exercises—

compared to controls48 and the other did not report significant

changes in three distinct exercise groups (body pump, personal train-

ing and unsupervised exercise) compared to a non-intervention

control.57

Subjective pain was measured in four studies (three RCT and one

single-group intervention study). Two studies used the Brief Pain

Inventory and two used the Western Ontario and McMaster Universi-

ties Osteoarthritis Index (WOMAC). Aquatic exercise led to improve-

ments in pain compared to a control group,45 while a combined

aerobic + resistance program did not change pain scores compared to

controls.40 The addition of combined aerobic + resistance exercise to
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diet restriction resulted in significant reductions in pain compared to a

diet-only group.41 The single-group intervention study found signifi-

cant improvements in pain scores throughout a rebound exercise

intervention.58

3.7 | Exercise-induced effects on context-specific
psychological measures

Regulations/motivations for exercise were measured in two RCT

studies using the Behavioural Regulation for Exercise Questionnaire.

Both reported increased in autonomous motivations for exercise

(i.e., intrinsic, integrated and identified regulations) in different

exercise groups—combined aerobic + resistance, resistance-only,

unsupervised—compared to non-intervention controls.57,59 Decreases

in external regulation for exercise were also found in one of these

studies.59 Interest/enjoyment for physical activity was reported to

increase in aerobic-only and resistance-only exercise programs

(vs. controls), while skill development motives for physical activity

increased only in the resistance group.55

Exercise self-efficacy was measured in three occasions using the

Exercise Self-Efficacy Scale, the SERPA scale, and one did not report

the instrument. All studies reported significant increases in exercise

self-efficacy in combined, aerobic-only and resistance-only exercise

programs.55,60,61

Other specific self-efficacy measures were used once or twice.

Positive exercise effects were reported for walking self-efficacy,40,62

gait self-efficacy,62 balance activities self-efficacy,62 and schedule

self-efficacy.36 No effects were found for weight self-efficacy,53 task

self-efficacy,36 barrier self-efficacy,36 and stair-climbing self-effi-

cacy.40 Occupational job stress decreased in the exercise group com-

pared to controls, and job satisfaction did not change significantly.63

4 | DISCUSSION/CONCLUSION

To inform and improve the design of future exercise interventions to

foster psychological functioning and wellbeing in adults with over-

weight and obesity, so crucial to successful weight management

efforts, the current systematic review and meta-analysis aimed to

identify and summarize the effects of supervised or semi-supervised

exercise on multiple psychological outcomes in adults with overweight

or obesity and to explore these effects across different types of exer-

cise, gender, age and BMI categories.

This systematic review suggests that exercise can effectively

improve quality of life, but is not able to successfully reduce depression-

related outcomes. It also shows that most psychological outcomes

(i.e., body image, anxiety, perceived stress, life satisfaction, subjective

pain, and some context-specific measures) are poorly studied and

evidence either conflicting findings or null exercise effects to allow solid

conclusions to be drawn. Evidence of positive exercise-induced changes

in exercise self-efficacy and exercise autonomous motivations was

found and, although limited, it was relatively consistent.

This review corroborates conclusions from prior reviews,18–20

specifically concerning the scarcity of studies per most psychological

outcomes, the moderate-to-high level of heterogeneity observed for

the only two psychological outcomes that allowed the use of meta-

analyses (i.e., quality of life and depression), and the large variability in

intervention characteristics (length, exercise component(s), session

duration and frequency); all aspects that make our efforts to interpret

and draw conclusions tentative at best.

In line with ten Hoor et al.'s20 review on psychological effects of

strength exercise in adults with overweight and obesity, as well as

with prior reviews not specifically targeting this population,17,64,65 the

current review identified positive changes in quality of life. However,

it contradicts the findings from two other reviews, which did not find

significant changes in quality of life. Possible explanations for these

incongruous results might derive from the fact that one of

these reviews only included adults with obesity18 and the other only

included postmenopausal women and did not isolate exercise effects,

also including interventions with behavioral components.19

The present review further extended prior reviews by providing

an insight on the effects of exercise on distinct quality of life subcom-

ponents. Concretely, this review showed that exercise interventions

might more effectively change physical quality of life, with large effect

sizes being observed, but also lead to small magnitude improvements

in some subcomponents of mental quality of life, namely in vitality

and mental health. Also, to explore the moderate-high heterogeneity

observed, subgroup analyses were performed. Although some sub-

groups included very few studies, some of these results could be sug-

gestive of some interesting trends and thus informative for future

research. We found a trend towards more favorable improvements in

physical and mental quality of life in exercise programs combining aer-

obic and resistance training. Exercise could also have a larger effect

on vitality and mental health in women than in men, and result

in greater improvements in the mental component of quality of life in

mid-aged/older adults compared to younger ones.

In accordance with previous reviews,18–20 exercise alone does

not seem to be effective in reducing depression, and this appears to

be relatively consistent across types of exercise, gender, age or BMI

categories. These results contrast with the literature for the general

population, supporting an inverse linear relationship between physical

activity participation and depression levels,66 but also with the results

from previous studies with similar populations, such as the combina-

tion of type 2 diabetes or stroke-recovery with excess weight.67,68

One possible explanation for these contradicting findings might be

related to a floor effect, given that participants from the included

studies were not clinically diagnosed with depression (as this was an

exclusion criterion for this review), and thus showed relatively low

levels of depression and anxiety at baseline, not leaving much margin

for improvement. It is also possible that specific types of exercise or

doses are required to ameliorate certain psychological outcomes. For

instance, prior research has shown that yoga and stretching exercises

might have a positive impact on trait anxiety and depression,69 and

that a dose–response effect of exercise on depression and anxiety

might exist.70 In a recent systematic review exploring the acute
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effects of exercise on psychological responses, it was observed that

exercise could even increase the distress felt by individuals with over-

weight/obesity, especially if they were not recently active.21 The

authors proposed that feelings prior (or related) to exercise could

influence the extent to which they enjoyed exercise and perceived it

as less fatiguing.21 And, effectively, it has been previously suggested

that exercise-induced effects on psychological wellbeing might

depend on an individual's perceived autonomy, competence, and self-

efficacy.71,72 Exercise is likely to be more effective if the individual's

preference for exercise modality, mode or intensity is considered, as

suggested in previous studies.73–75

Interestingly, and in coherence with the abovementioned idea,

this review showed that exercise effectively improved the individual's

perceived self-efficacy and autonomous motivation (i.e., volitional

choice and congruence with one's core values) for exercise. Therefore,

this is encouraging, given that these effects might indirectly influence

one's psychological wellbeing and functioning.76

The sparse number of studies exploring exercise effects

on body image, anxiety, other general psychological measures

(e.g., perceived stress, life satisfaction) and context-specific mea-

sures (e.g., occupational stress, job satisfaction), and the inconsistent

findings observed, prevent us from inferring and drawing robust

conclusions regarding these psychological outcomes. There is a need

for more studies specifically focused at this population using stan-

dardized methodologies and measures of psychological outcomes to

allow comparability of results and more robust meta-analyses. Also,

a greater systematization of the characteristics of the exercise pro-

grams is required, in terms of length, session duration, components,

and intensities. In fact, the low number of studies and lack of con-

sistency between the existing ones is a major setback in the process

of providing clearer conclusions and overarching guidelines for this

specific population. Also, the fact that more than half of the studies

were rated as having fair or poor quality might have had an impact

on our results, which may reflect the lack of quality rather than an

absence of exercise effects observed in some studies for some

psychological outcomes. Future research should consider these

limitations.

Furthermore, the psychological effects of exercise in individuals

with excess weight or obesity may take longer to be perceived or may

require additional complementary psychological therapies (clinical

therapy, emotional regulation intervention, mindfulness), especially

when comorbidity exists (anxiety, depression, etc.). Future studies

may explore this relationship and test whether complementary

approaches (exercise plus psychological support) promote the mani-

festation of the psychological benefits of exercise observed in healthy

weight adults.66,77 Other approaches and analyses may also be

followed in future studies, for instance, the influence of individual

versus group training exercise programs remains unknown.

In conclusion, in spite of the present lack of sufficient and consis-

tent evidence on the favorable effects of exercise for most psycholog-

ical outcomes in adults with overweight and obesity, there are some

promising results regarding quality of life and some context-specific

outcome measures, namely exercise self-efficacy and autonomous

motivations. Also, no detrimental effects of exercise on any psycho-

logical outcome were evident, which suggests that exercise should still

be recommended in obesity management, even more so if we con-

sider that it also helps regulating eating behavior in a healthier way,

indirectly through its positive effects on several psychological markers

like body image,25 self-regulation skills,23 or autonomous motiva-

tions.78 Still, more robust studies are needed to improve evidence-

based knowledge and allow the definition of comprehensive guide-

lines for adults with overweight and/or obesity.
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